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Preface

Preface
Original idea
This book is the result of work stretching back to the beginning of the 1980s. At that time
I was involved in producing maps for a school atlas, and I found myself wondering what
these fine but complex maps would enable the target group (school pupils) to achieve.
These thoughts turned into a research project, which resulted in my PhD dissertation in
1986. The question remained largely unanswered. In fact, it led to the realisation that there
was no basis for the systematic and controlled processing of problems in relation to quality
and content.
The question lay dormant until the mid-1990s, when I found myself needing to teach
geo-informatics students how to make good maps. It was not possible to do so. On the
one hand, this was unfortunate (if not embarrassing) for me; but on the other hand, it also
meant that I was forced to initiate a research project whose provisional conclusion is
reached in this book. Following the unfortunate incident during my teaching, I started
looking for methods of producing good maps in a systematic and controlled fashion.
I failed to find methods or even models or theories to meet my needs. There were (and still
are) a vast number of ‘tips and tricks’ in the form of examples and concrete instructions –
particularly with regard to technical, mathematical and graphical aspects. But I could not
find anything that explained on a general level – independently of the limitations of specific
projects – how to produce good maps in a systematic and controlled fashion, or how to
decide whether you had produced a good map or not. Consequently, I was forced to start
work on the creation of a theory for how to create good maps. When I started this research I
also realised that I had opened a veritable treasure trove from which there flowed a constant stream of questions requiring answers. I realised that even the technical production of
maps was merely the conclusion of a lengthy prior procedure involving (and influenced by)
many different factors which had no direct connection with technical production. Based on
my background in problem-oriented project work, I approached the project from an angle
that involved identifying the problem and finding a solution to it.
I realised that production and the map itself were both small elements at the end of a lengthy
prior procedure. They were not the most important part of my search for answers to the
basic original question. What was required was an investigation of very different issues, because the original question contained the adjective good, thereby demanding a discussion of
quality. My working life has often reminded me that employers or project commissioners
(clients) often make one ‘irritating’ demand: it must be possible to use the maps produced
for some sensible purpose. Otherwise their production is a waste of time. As a result, the
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original problem field was expanded to include the question of what it means to use something for some sensible purpose.
Another realisation was that maps are merely one particular case of a far wider general
field: general information associated with a specific location. I realised that in order to understand the nature of cartography, you need to understand general information and how to
use it. It also became clearer to me that cartography has a special quality with regard to the
transmission of information – something with a value far greater than ‘merely’ producing
maps.
As a result, the primary aim of my research was to investigate how people interact with
regard to things that occur in specific locations. A map is just one way of describing this interaction. So the question was divided into two: (1) How do people transmit information to
each other? and (2) how do we know that the transmission has succeeded? The former can
be regarded as an engineering approach, and the latter as an approach typical of the humanities. But the two questions were united into one: How can we ensure that the things
we transmit to others are of any use? When we receive a message, why is it that we sometimes think “So what?” and remain uninformed; while on other occasions we think “Aha!
This will be really useful.” It also became clear (to me) that my work primarily focused on
the actual content of messages, and secondarily on how we transmit messages.
Content has no meaning without form, and form has no meaning without content. In my
search for methods, models and theories I found plenty of literature on form – on the handling of the information that carries actual content. But I found virtually nothing on actual content, on the thing that helps the user with the task in hand. For instance, in a telephone
conversation it is not the telephone itself or the electrical impulses or sounds as such that
help you perform a task successfully. It is the content that does this. There is a content in any
telephone conversation that is transmitted from one person to another, where it forms a
meaning using the telephone, electrical impulses and sound (acoustic data). I found nothing
about concern regarding actual content, in other words concern about what needs to be included
in the information from the producer’s point of view. As a result, actual content became the
topic of this book.
It is true that I found elements regarding content in subjects from the humanities such
as phenomenology, philosophical hermeneutics, communication theory, semiotics and
rhetoric. But there were no such elements within the domain of my original subject. The
combination of these elements from the humanities with elements from technical-scientific
subjects led to the theory I was looking for with regard to actual content. But as described
above, actual content cannot live alone. There was also a need to model the form – the processes which carry actual content through to its successful use by a user; a scientific slant. In
modern, western society the modelling of content, information and processes largely involves
modelling their lives and movements in an electronic, digitalised, internet-based world depending on web services and infrastructure; a technical-scientific slant.

18

Preface

It all started with maps, but the book has ended up in a different, necessary location: the
book’s original idea. The book’s original idea, as a teleological viewpoint, is that it is people
that turn content into information; that this is done with a view to the purpose of people using
systems (for instance the internet, web services); and that systems need to be modelled by
and controlled by people so that value can be created. And last but not least: it is people
who decide whether the entire process is any good!

Relations
Why would this book ever be interesting for anyone other than the author and a narrow
circle of experts in the field?
The book’s main contribution to academia is a theory complete with appurtenant models of how to progress in a systematic and controlled fashion from an idea (something you
wish to transmit to others which in some respects will probably make them happier) to a
content which needs to be unpacked and transformed into information and then transmitted via various systems to the user. How do we progress from reality to a reasonable decision-making basis for the user? This question is so general that it is independent of a specific context. This makes it interesting to others asking questions similar to my own – the
questions that have led to this book. In Charles Sanders Peirce’s terminology, the book’s
main contribution can be described as a thirdness, a general legality describing a course of
action.
The book’s general section, the general legality describing a course of action, is not domain-free or completely general. But I am convinced that it applies to my original subject
domain at least. HOWEVER, I believe that the book’s general legality also applies to other
domains1.
Specific concepts such as geo-information, maps and so on quickly lead to thoughts of
technicians, surveyors, land registration, ordnance maps, cables and pipes registration etc.
The overall impression is of a technical area of great expertise which can scarcely be of
general interest apart from in special circumstances. But these ideas are due to an excessively narrow understanding of the traditional geo-subjects in modern, western society,
where efforts are made to master climate change, the causes and spread of disease, logistics
(fleet management and optimisation), segment-controlled marketing, statistics, organisational optimisation, municipal planning and much more. All of these things relate to a location. Such activities, which may be more directly related to society and life than those mentioned above, can derive a broad and general advantage from qualities of the traditional
geo-subjects (the above-mentioned surveyors, ordnance maps etc.) The traditional geosubjects have something to offer which is far more widely applicable than people normally
1

I believe that it is not possible to work in domain-free fashion, and that there will always be some
form of domain link. So complete general legality is an illusion. On the other hand, it is possible to
transform from one domain to another based on certain common attributes.
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imagine, because these subjects master the technical-scientific element. They know how to
process information in a systematic and controlled fashion. Similarly, the traditional geosubjects will probably benefit from gaining insight into the qualities associated with the
more open activities and subjects related to society and life mentioned above. I am convinced that both camps can benefit from strengthening the relations between them, and
from utilising each other’s qualities. Naturally, this requires that both camps make efforts
in this direction. My contribution is this book, in which I extend my professional origins in
the traditional geo-subjects as far as I can (without breaking the links) in the direction of
subjects and types of activity that can benefit from the qualities of the traditional geosubjects. But the book also constitutes an inward-looking glance with a view to describing
where and how the traditional geo-subjects can expand their world of concepts and horizons of understanding with a view to utilising the qualities of other subject areas (the humanities in particular).
My past lies in maps and cartography, but at present I work with geo-communication. As a result, my horizon of understanding and conceptual framework is influenced by technicalscientific disciplines and by geo-communication, recent variants of geo-communication
disciplines, maps, cartography and other related subject disciplines. Naturally, this book has
been written against the background of my horizon of understanding. On the other hand,
the book’s conceptual framework, examples, and (to a certain extent) domain are influenced by my horizon of understanding. Consequently, it may seem peculiar that I start by
claiming below that (almost)2 all information refers to a location; after all, this is a claim
that extends far beyond my immediate horizon of understanding. The fact that the book’s
conceptual framework, examples and domain remain within the framework of my horizon
of understanding also constitutes an attempt to remain within the subject domain with
which I am familiar – even though I regard the theory formed in this book as being applicable to a far broader area than the subject world to which my horizon of understanding
refers.
As described above, the book’s main contribution is a thirdness, a general legality describing a course of action – a theory with appurtenant models, in other words. This part
of the book will probably be of general interest. The book also contains a section which
(with reference to Charles Sanders Peirce’s phenomenology) helps to describe specific actions or secondnesses. Logically, this section must be closely linked to a specific context,
which is why the target group is narrowed down in the last part of the book. The last part
of the book describes how a well organised content can be transmitted through the proc2
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I am actually convinced that all information refers to a location – providing that the concept of location
is defined as in this book: position in an abstract domain. The domain may be geographical coordinates, x-y-z coordinates, addresses and other specific ‘locations’, but it could also be a position such as
‘below the manager in an organisation’ (which does not mean that the manager is actually sitting on
your back!) The fact that I do not simply write all information is simply due to uncertainty as to whether
I have truly examined all the examples given, because this seems unlikely.

Preface

esses involved in modern IT systems, for instance, resulting in its use in web services or
elsewhere. System development is not involved here, but rather information architecture at
a general level.
Practical details
The book’s homepage is at www.geokommunikation.dk. Some of the figures in this printed
version of the book have been reduced in size, and may even be too small to read. But they
can always be printed in a larger format from the homepage.
The homepage also contains a Danish résumé, an English abstract, and the links in digital form that are stated in the book. There is also a news group with access via the homepage. Any corrections and additions to the book will be published on the homepage.
Most of the Charles Sanders Peirce quotations in this book have been taken from books
written in Danish, in which they had been translated from the original English. Unfortunately, these Danish books do not refer exactly to the parts of Peirce’s original work from
which they were taken, and Peirce’s production was enormous. It has proved impossible to
find the original Peirce texts in the original English, which would of course have been the
best thing to do. I have therefore decided to have the Danish quotations translated back
into English, even though I am well aware that these translations may not correspond exactly to the original English texts. The bibliography contains references to relevant Peirce
literature and Peirce websites written in English.

Thanks ….
I am extremely grateful to my good friends and colleagues Steffen Knak-Nielsen, Jesper
Koch, Anders Nielsen and Flemming Nissen for their constant and constantly critical dialogue.
I must also thank many other colleagues, friends, students and family members who
have patiently listened to my attempts to explain the focus of my research in recent years;
explanations which have not always been ‘clear and precise’, and which therefore led to
new lines of thought and new studies of the literature.
A large debt of thanks is due to Jørn Casper Sørensen, Director of the Tankegang a-s
publishing house, who has unreservedly supported my projects for idealistic rather than
pecuniary reasons.
I would also like to thank my head of department Arne Remmen, who has supported
me despite setbacks in the course of my research.
My thanks are also due to Rudolf Knöpfli for generously making his material available
to me, and to Blominfo A/S and Denmark’s National Survey and Cadastre for generously
providing aerial photos and maps.
I must also thank Else-Marie Sørensen and Bernt C. Møller, who have given me plenty
of linguistic tips & tricks.
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And finally, I must thank the old monastery of San Cataldo, where I first found the
peace and quiet needed to immerse myself in and understand Charles Sanders Peirce’s
theories; and where I later found the peace and quiet needed to immerse myself in central
aspects of the book’s theory formation.
Lars Brodersen
Gistrup, July 2008
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Requirements for reading

1 Requirements for reading
The aim of chapter 1 is to direct attention to the requirements of this book by outlining
problem fields and limitations. A few basic requirements need to be in place before starting
reading. Otherwise it will be difficult for the reader and author to agree on what the book
is about. The following sections in chapter 1 are not definitions or complete descriptions.
Instead, they serve the above-mentioned purpose: to focus on the desired direction.

1.1 Location-specific information (geo-information)
Information refers to or can be attributed to a location. Cultures, climate, municipal plans,
timetables, marketing, information about real estate, war plans, holiday plans, logistics (fleet
management, for instance) the spread of disease, accessibility of the terrain etc. are examples of types of information that all refer to a location in one sense or more, for instance a
location in an organisation or a location on the globe. This location may be large, small, flat,
spacious, in the form of a line, well defined, amorphous etc.3
The location is interesting and important as a reference to a given piece of information because locations influence the phenomena that are linked to them. A phenomenon is shaped
or influenced by the general attributes of the location in question. As a result, information
about a phenomenon will logically also be influenced by its location. So it is important to
be aware of the location concerned and its significance, as well as being aware of how information about a location and its significance matches information about a phenomenon.
In this connection, we must conclude that it is not easy to identify and describe this location properly and clearly. And this supports the above-mentioned point about awareness of
the location, its importance, and methods of determining location.

1.2 Maps and cartography
Maps are a familiar and traditional channel for distributing information about phenomena
associated with a location. I am tempted to nominate maps as the distribution channel par
excellence for such geo-information! The special feature of maps as a distribution channel is
that the motivation for using maps implies that you know the location concerned and are
looking for information about a phenomenon associated with this location. For instance, in
a library it is not the location but the alphabetical or subject-specific index system that is the

3

The location is a place in a given domain. So the location constitutes a classification of the attributes of a
phenomenon in relation to a given usage.
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key to finding information. But if you know the location, maps are an incomparable information channel. In other words, maps are an index for information about phenomena associated with a given location. Another special feature of maps is that graphics are used (traditionally, at least) almost solely for the purpose of creating an impression. Maps are created by
practising the discipline known as cartography.
When we remember (cf. section 1.1 above) that a location is not only a point but can also
be large, small, flat, spacious, in the form of a line, well defined, amorphous etc., the meaning of the concept of maps becomes extremely broad. Maps can be used to reflect topography and journeys for instance, but they can also be used for organisational structures, project structures etc.
Maps reproduce information about phenomena associated with a given location. Maps
are a graphic expression of information. Maps are a channel for the distribution or transmission of geo-information. Maps never reproduce nature in themselves4.

1.3 Geo-communication and cartography
1.3.1 Distribution of geo-information
Back in the old days (before computers, IT and electronic media arrived in western culture)
maps printed on paper were in many ways the dominant form of transmission of geoinformation. Not necessarily the only form, but certainly the dominant form. There are still
plenty of maps in the world, and fortunately there are more and more of them. But the
‘conditions of life’ of maps have changed with the introduction of IT and electronic media.
First and foremost, the accessibility5 of information has increased enormously, and our expectations of great accessibility have increased almost more. At the same time, means of production that were formerly very expensive are now available at a price everyone can afford,
leading to a dramatic increase in the number of producers and therefore the supply of information. For instance, anyone can now set up an internet newspaper with a very small
investment. All in all, these changes and other factors have led to a great increase in the
complexity of geo-information. The ability to create6 a map is no longer sufficient. It is just
as necessary to focus on and understand distribution conditions, communication conditions, processing and juxtaposition of information and much more. As a result, it seems
4

5

6
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One common but mistaken idea about maps is that maps reproduce reality. And the special type of
map known as a topographical map (often referred to as an ordnance survey map) is even often regarded as
reproducing nature. Unfortunately, this idea is terribly wrong. Maps reproduce information about phenomena associated with a location – not the phenomena or locations themselves.
The internet has helped greatly to increase this accessibility. But it is a form of distribution that creates
another peculiarity which has to be dealt with: this accessibility is independent of location (apart from
the fact that the person searching is in a location and all the information needs to be accessible here
and now at this precise location! On the other hand, this location is independent of a universal location reference.)
Independently of drawing implements, software, pencils, engraving or anything else.
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necessary to introduce a new designation for the conglomerate of all these conditions, disciplines etc.
The overall objective7 of transmitting information about phenomena associated with
given locations is to achieve communication. As a result, I believe it is reasonable to introduce
the concept of spatial communication or geo-communication to designate this conglomerate of
conditions, disciplines etc. Parts of this book focus on the justification for defining the
overall objective as the achievement of communication. Conditions and disciplines constitute the
remaining content of the book. In other words, there are basic differences between maps,
cartography and geo-communication, the major features of which will be described below.
In principle, what is involved is a paradigm shift8 from cartography to geo-communication9.

1.3.2 Geo, spatial and location
Geo stands for an information reference to a location, for instance a location on the globe.
Both geo and location have one slightly problematic attribute: in certain circumstances they
are linked primarily with a geographical location on the globe, which is too narrow an association for this book. There are also other locations, such as a position in an organisation
(immediately below or next to the manager). The term spatial is used here as an adjective
corresponding to the noun location.
In other words, in this book location means an arbitrary, polydimensional location
whose units of dimension can easily be anything but geometric-geographical (x-y coordinates, centimetres, metres etc.) – a value dimension or age dimension, for instance. A location can also be both a small location (a point), a line along a route, a surface or area
(which can in turn be flat or bumpy, with hills or valleys), or something mysterious, amorphous and dynamic. In all cases the location is always defined. It is never just a location.
You always define your location (an organisation, a municipal plan, a holiday etc.) Using
the prefix geo to mean the same as the noun location and the adjective spatial is to some
extent an example of technical jargon, and widely used jargon at that. I wish to retain the
origin of my specialist horizon of understanding, and to signal this link to readers of this
book. As a result, I use geo as a prefix (confix) with an adjectival function in connection
7
8

9

To fulfil this objective a range of different means are used such as data collection, information processing, expression creation, distribution etc.
Paradigm = model of explanation.
[Kuhn, 1995, p.128]: “The transition from a paradigm suffering from a crisis to a paradigm from
which a new, normal scientific tradition can spring is far from being a cumulative process involving
further development of the old paradigm. Instead, it involves the reconstruction of the subject based
on a new foundation, a reconstruction which changes some of the subject’s most elementary theoretical generalisations such as many of its paradigmatic methods and usages. In the transitional period
there will be a considerable but never complete overlap between the problems solved by the old paradigm and the problems solved by the new one. But there will also be a vital difference between the
methods of solution.”
The relationship between geo-communication and cartography is described in further detail in sections 11.6.1 and 11.6.8.
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with communication, for instance. The term location is used as a noun, and the term spatial is used as a separate adjective (when necessary). In terms of their meaning, the three
words can be regarded as synonyms.
A photograph is not necessarily geo-information. A photograph is geo-information if it
is relevant that it was taken in a particular location. It may be interesting that the objects
seen in the photograph are specific to the location in question10.

Figure 1. A photograph is geo-information if it is relevant that it was taken in a specific location. The statue in
these photographs is specific to the given locations. On the left the Statue of Liberty in New York, symbolising the American ideals of freedom (photo: netspirit.dk). On the right the Statue of Liberty in Las
Vegas, symbolising something else which is impossible to define (photo: Bouko Vogelaar, NL). The location
determines the meaning.

Cultures, climate, municipal plans, bus timetables etc. are phenomenon types which are
specific in terms of location. If the location is relevant, the location reference must be included – the photograph as part of the information package, for instance. This makes it geoinformation.

1.3.3 Communication
Communication makes it possible to reach agreement about one or more aspects of a case.
Communication is based on a number of transmissions. Transmission can also be described as
the transfer of information (a message). If agreement is reached about one or more aspects of a
case as the result of a number of transmissions, then communication11 has been achieved.

10

11
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The distinctive (and very large) statue at the entrance to New York Harbour is not just an arbitrary
statue, because in addition to its artistic value it symbolises basic values in the society you meet when
you enter New York Harbour. So a photograph of this particular statue at the entrance to New York
Harbour has special status in relation to these values. If the status (a copy or the original) is photographed at any other location in the world, it becomes a different phenomenon. Consequently, a photograph of the Statue of Liberty in New York is geo-information.
This definition of the concept of communication is justified and described in section 8.4.
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Figure 2. Communication is based on a number of transmissions. If agreement is reached about one or
more aspects of a case as the result of a number of transmissions, then communication has been achieved.

Geo-communication means that as a minimum agreement is reached about one or more aspects of a location (the location of a concrete case) – plus perhaps one or more additional
aspects of the case. If it is relevant to reach agreement about this location, geocommunication12 is involved.

1.3.4 Geo-communication as a separate discipline
Why is geo-communication interesting as a separate discipline? Why not stop at ‘ordinary’
communication? Geo-communication is interesting as a separate discipline because locations
help to form phenomena, while at the same time it is difficult and complex to carry out
clear positioning. Consequently, geo-communication is a special form of communication in
which agreement must be reached about one or more aspects of the location in question
(apart from reaching agreement about one or more aspects of the case in question, which
defines communication generally).
1.3.5 Cartography
Why introduce the concept of geo-communication rather than just using cartography? One
common perception of cartography13 is that it is a production-oriented discipline used to
12
13

Chapter 11 contains a more detailed description of this definition of geo-communication.
Laymen and unfortunately even a number of professionals widely believe that cartography involves
‘twelve good colours’, triangles, squares, a list of conventional signs, marginal notes, line widths, pictograms etc., and that advanced cartography also involves a certain amount of aesthetics. This is an
unreasonable and incomplete picture of cartography, since cartography also includes relations to the
handling of information and transmission.
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produce maps14 (in the form of a product15). Cartography is one of several expressive disciplines which can be used to retain and materialise the result of geo-communication. Geocommunication is to be found at a higher level of abstraction than cartography, because geocommunication is carried out by ‘using’ a number of different processes etc. involving various
subjects, including both the expressive discipline of cartography and disciplines involving the
selection, retrieval and processing of information etc.

Figure 3. A number of transmissions between a user and a web service system have led to agreement on a
suitable route (suitable in relation to given criteria). This is geo-communication. The initial result of geocommunication is virtual and volatile, but it can be fixed by using a map or a description (in text or memory). So cartography is an expressive discipline. Source of map: www.rejseplanen.dk (2 June2006).

Cartography might have developed into geo-communication, but has not done so. The relationship between geo-communication and cartography is such that it is necessary to mark a
paradigm shift from cartography to geo-communication for the subjects and sciences that
deal with geo-information and the processing of geo-information. Aspects of geocommunication as a special form of communication, and the relationship between cartography and geo-communication, will be accounted for in chapter 11 and elsewhere.

14

15

28

In this book the term map is used to cover not only traditional maps but also any kind of map used by
people (maps, topographical maps, navigational charts, road maps, municipal planning maps, town
maps, land registration maps, bus timetable charts, organisational charts, project charts etc.), including
both printed and electronic media.
A product is the result of a production process (a finished product, whether it is tangible or intangible). Products are often static in information transmission. Unlike web- and infrastructure-based information transmission, which is rarely a finished product, and which normally serves partly as information transmission and partly as an index leading to further information. This type of information
transmission is normally dynamic, and it is never the same from one time to the next.
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1.4 The need for fragmentation
Anyone looking for insight into and understanding of geo-communication can simply choose
to regard geo-communication as a single entity supplying an output. Or one can choose to focus on the elements that constitute geo-communication. The choice can be compared to our
choice of viewpoint when considering art, food and people. For instance, wine can be regarded as a single entity, and we can decide whether we like it or not and whether it is red
or white. But if we are looking for insight into wine, enabling us (for instance) to choose
one specific wine based on criteria related to its planned use, we need to gain knowledge of
elements of the concept of wine. Knowledge of these elements makes it possible to perform
a priori analysis and a posteriori effect analysis.
If geo-communication is regarded as one single entity, things go wrong. If we regard geocommunication as a ‘black box’ containing geo-information, transmissions, calculations, expressions etc., things go wrong. Insight, a priori analysis and a posteriori effect analysis are
no longer possible. This is why it is necessary to split geo-communication into elements. Two
comments are required in this connection.
First, it is necessary to put a brake on time. For instance, an apparently simple conversation about a Sunday outing contains a large number of presuppositions, choices, items of
information and geo-information, transmissions and more or less successful attempts to
reach conclusions. In order to gain insight and make a priori analysis and a posteriori effect
analysis possible, it is necessary to put a brake on time and consider each individual element and each individual episode as part of a single entity (geo-communication). Geocommunication (the single entity) needs to be dissected into small portions. A metaphor of
this dissection is that it constitutes a film of the conversation about the Sunday outing.
There are 24 images per second in this film. A film can be regarded as a single entity, but
we can also analysis each individual image. The result of this analysis varies, depending on
whether we adopt one approach or the other. Geo-communication occurs on the basis of
the sum of a number of transmissions of information. Geo-communication can also be
based on a number of sub-geo-communications.
Second, we must be prepared to split information and processes into small parts. Information is not just a finished package, yet another ‘black box’ containing ‘everything’. We
need to unpack the information and look at the ‘building bricks’ of which information consists. A similar unpacking and identification process is necessary for the ‘building bricks’ of
procedures and processes, which are not only concerned with the transport of information
from one location to another. Procedures and processes must also be unpacked to reveal
the ‘building bricks’ of which they are made. For instance, in processes transformations occur which have an influence. So processes also need to be split into ‘building bricks’ – and
a strong brake also needs to be put on time!
Fragmentation is necessary in order to gain the option of focused analysis and improvement of content with a view to forming information, procedure and processes.
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1.5 The need for modelling
This may sound as if geo-communication cannot be initiated without analysing, choosing
and constructing a large number of ‘building bricks’, with 'the film' consisting of an even
larger number of individual images. This is not how I see it.
My idea is that the theory described in this book should lead to an increase of awareness. An awareness that procedures take place on the basis of ‘certain’ processes, and that
information consists of ‘certain’ ‘building bricks’. This will lead to increased insight and the
opportunity to create content and information in a systematic and controlled fashion, enabling users to decide (and perhaps take action) on a systematic and controlled basis. In
other words, the aim of this book is to increase awareness of necessities and dependencies
in working with geo-communication.

1.6 What’s the problem?
But why turn this into a problem? Things are going well, aren’t they? Yes, in certain respects they are going very well – but in other respects they are not going well at all.
The people who develop new technology are enjoying great success. Experts, technicians and nerds are spreading their wings and prospering in the modern information era
and in the geo-subjects. For them a modern geo-communication domain is not a problem
– it is full of exciting opportunities. For them it is not a problem because for one thing
they are familiar with the philosophy and technology that lie behind it; and for another they
are able to create ad-hoc solutions enabling them to carry out given projects despite mistakes and defects in web services or elsewhere.
But non-experts and non-technicians have no insight, and nor do they have the option
of creating ad-hoc solutions when they are confronted with modern geo-communication.
They encounter problems of the type mentioned in chapter 2 and section 4.1. For them
mistakes and defects are irremovable elements in the basis of decisions and action. This is
not reasonable, and therefore it is not good enough!
Technological developments such as that connected with the so-called ‘web 2.0’, where
networks, databases and web services are undoubtedly distributed in large quantities, are
regarded by experts and technicians as a positive expansion of the available options. For
non-experts and non-technicians, technological developments in the fields of information
domains, geo-subjects and elsewhere are perceived as barriers between them and the future, barriers preventing access to and use of geo-information and geo-communication (as
shown in the examples below). This state of affairs is unsatisfactory!
Second, the ad-hoc solutions of experts and technicians do not encourage the development of better and general theories, models, methods, systems, information etc. for the benefit of a general development in the geo-subjects – and thereby for the benefit of everyone.
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The modelling of states and processes is necessary to ensure continuing, reasonable and
justifiable access to geo-information and geo-communication for non-experts and nontechnicians; and it may also one day be necessary for experts searching for better and general theories, models, methods etc. if the level of complexity continues to increase (and it
probably will).
'Personality is (...) immediate self-consciousness. But the word ‘coordination’ implies
something more than this. It implies a teleological harmony in the ideas, and in the case of
personality this teleology is more than a purposeful search for a predetermined goal; it is a
developmental teleology. This is personal character. A general idea that is alive and conscious now already determines actions in the future to an extent to which it is not aware at
present.' [Peirce, 1996, s.102]. (Please see preface regarding Peirce-quotations).
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2 Introduction
2.1 Origins
My interest in the topic of this book started
back in 1981-86, when I was employed as coeditor of the Swiss school atlas “Schweizer
Weltatlas”. Discussions about the content of
the atlas often left me wondering16 about who
actually decided what the content of the maps
should be, what basis the decisions regarding
content were made on, and how people actually
identified the relevant content and made these
decisions.17 The question was why content A
had been included in the maps and not content
Figure 4. Extract of a commercial-geographical
B. All viewed, naturally, in relation to the tarmap of part of South America. This and other
get group of the atlas. While speculating in this
maps from Schweizer Weltatlas led me to specufashion, I noticed that in drawing up the maps late why content A had been included in the map
for inclusion in the atlas a great deal of conand not content B?
centrated effort was invested in the graphical
work and definition of location18. I was surprised by the differences in the efforts invested.
I have experienced the same sense of wonder in nearly all the development and production projects in which I have been involved ever since. Far too I often I have felt that the
actual decision regarding content was made by an IT technician, for instance, who decided
(owing to the structure of a particular database, for instance) that certain things and attrib16

17

18

Wonder reflects awareness of something which seems strange. For instance, you might be confronted
with an unsatisfactory state in which you lack knowledge or a ‘mechanism’ to make the state satisfactory:
- You may wonder why you do things in one way rather than another.
- There seems to be a contradiction here. I wonder why?
- That seems to be the case. I wonder why?
This initial sense of wonder led to a research project that resulted in my PhD dissertation, “Aspekte
der Graphischen Gestaltung komplexer Wirtschaftskarten in Schulatlanten” [Brodersen, 1986]. The
conclusion of this dissertation was that the target group for the atlas (schoolchildren) could only use
the maps to perform extremely simple tasks. In addition, it was obvious that there was simply no basis
for the systematic and controlled organisation of the content in relation to the target group or users.
The graphical work was discussed (among other things) with reference to theories and models; and trials, tests and measurements were carried out. The definition of location focused on the localisation and
careful control of objects or phenomena, and on the calculation of projections for each map. All this
was necessary and praiseworthy, but as far as I could see the attention paid to these areas was very different to the attention paid to the actual content.
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utes should be either included or rejected. The decision was not based on the needs of the
users. Alternatively, the decision was based on private preferences – not on the needs of
users. Or (perhaps even worse) the decision was based on whatever was available already,
or on customary practice. In a very few cases I have felt that a wish was expressed to organise the content to suit the needs of users; but unfortunately without having the models
and methods needed to do this on a systematic and controlled basis. For all these many
years, from my original sense of wonder to today, I have wondered why no standards or
procedures have ever been described as to who decides, on what basis, and what to do when
the relevant content has been identified and decisions are made. At the same time, as with
the Swiss school atlas, I have experienced an always impressive and never failing investment in positioning and (increasingly) also in the development of systems, applications and
methods of handling data and information (perhaps at the expense of or to replace a focus
on graphics).

Figure 5. For the past 25-30 years, the geo-subjects have been characterised by a constantly high degree of
focus on positioning (registration, measurement etc.), a strongly increasing investment in the development
of systems, applications and algorithms, a decline in interest in graphics – and a continuing lack of interest
in actual content.

I have only encountered a precise, aware and explicitly formulated standard for decisions regarding content in a single area: military-topographical mapping19. When studying
surveying in 1977, I once heard this standard formulated by W. Gertsen, a national cartographer at the Danish Geodetic Institute. He explained the criterion used for including a

19

34

The now defunct Danish Geodetic Institute had an impressive “Handbook of Topography”, describing the meaning of topographical objects in relation to the intended use. This is the only work of its
kind which I have ever encountered in all my years in the business. This handbook can be seen as a
PDF document at www.geokommunikation.dk/haandbog_topograf.pdf

Introduction

ditch, stone wall, hedge, trees etc. in topographical maps: could these objects be used as a
hiding place for soldiers involved in a war20.

Figure 6. Military-topographical maps showed phenomena that might help soldiers find a hiding place, advance or perform similar manoeuvres. © National Survey and Cadastre (A 03-04).

It is worth noting that the interesting thing was not positioning the visible objects in the
countryside (ditches, hedges etc.), but positioning the abstract concept of cover (or the function of such objects). It was clearly and deliberately stated that the importance of the objects
for users determined what information should be included in the maps – not the physical,
visible appearance of the objects themselves. It was also obvious that the purpose of positioning data and transmitting information was to provide a decision-making basis for the users
(the army). This interesting experience made me wonder even more about all the other
projects with which I was familiar.

2.2 The situation today
I have also wondered a good deal about issues other than that outlined in section 2.1. I am
still surprised occasionally by examples of the way geo-information is transmitted. In section 2.2 I describe three examples – partly to show that there is still good reason for this
sense of wonder, and partly to clarify and identify my description of the task this book
seeks to perform.
I must emphasise that I am in no way criticising the staff or institutions that have produced the examples mentioned below (I was myself involved in the development of the
20

The fact that this type of criterion was relevant for warfare in the 19th century and the first half of the
20th century, making it obsolete in relation to modern warfare, and its influence on the design of topographical maps until the 1980s, is another matter.
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product from which the example in Figure 7 is taken). My ‘criticism’ is solely directed inwards, towards the research of which I am a part, research which has so far failed to supply
a basis (theory, models and methods) for the work on content performed by producers – in
relation to the task which this book seeks to perform. In fact, I will abandon the expression
‘criticism’ immediately, because I do not intend to direct criticism at anything or anyone.
Instead, my aim is analysis, self-examination and (via searching) the achievement of new insight.

Location Based Services (LBS)
The first example (which is also considered in detail in section 4.1.4) is the development of
Location Based Services (LBS). Since the second half of the 1990s, LBS have been an important research topic in the geo-subjects (the domain for geo-information); and an important role and future have been predicted for LBS in this domain. One common example of
the use of LBS is that a user receives a message on a mobile phone (for instance) to say
that a restaurant 1 kilometre away has an amazing offer: steak and onions at a very special
price. Another example is that the user is a tourist in a town standing in front of a beautiful
building and wanting to know more about it. The user calls the local tourist information
service on a mobile phone to ask for information about the building by taking a photo of
the building and sending it to the information service in question. Based on photo recognition in its own database, the information service finds the relevant information about the
building and sends it back to the user’s mobile phone. The whole process is fully automatic
(the service provider does this), and only takes about five seconds. These are just two potential uses of LBS, and there are plenty more.
Unfortunately, it has not been easy to start the production and set-up of LBS. In fact, at
the time of writing (June 2008) LBS could be described as a non-existent type of service.
Research is ongoing, and there is a great deal of discussion about LBS at conferences in the
domain for geo-information. In research circles there is broad agreement that in general
the technology is ready. There are a few technological problems, such as those described in
the largest and most widely recognised textbook about GIS, geo-information (etc.) [Longley et al, 2005, p. 256], which has the following to say about problems getting LBS up and
running: “The battery remains the major limitation to LBS.”
Unlike [Longley et al, 2005], a highly placed LBS expert at Nokia [Uhlirz, 2005] says that
the main reason why LBS has so far been a disaster (in terms of pecuniary turnover and acceptance by users) may be that so far no-one has been able to identify the tasks that can be
performed better by LBS than by any other media. Naturally, there are other aspects of the
case, including marketing and the battery etc., but the problem remains as identified by Uhlirz.
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I wonder at the difference between the two standpoints (the battery and the lack of project
identity respectively). I wonder that even as late as December 200521 a major, expert producer like Nokia should be pointing out that there is no reflection in research and development circles about the reason for the disaster in an area in which expectations have been
high for the past 10-15 years. If I may be permitted to use a possibly slightly exaggerated
simile, the LBS story is like happily developing a seven-sided nut and not reflecting on the
fact that the new product was not a success with users.
With reference to Figure 5, I dare to say that LBS research has been borne forward by
enthusiasm for the fact that it is possible to use a mobile phone to position objects with
such great precision, and by a corresponding enthusiasm for the development of systems
that make LBS possible. Very little attention is paid to graphics in LBS research; but actual
content suffers (cf. [Uhlirz, 2005]) from an almost total lack of awareness and attention.

Web services
I must say that I was very surprised the day I received the route plan shown in Figure 7.
This was a proposed route between the domestic and international terminals at Copenhagen Airport (following a search at www.rejseplanen.dk). As shown in Figure 7, the naive
traveller ends up on the aprons and runways between the aircrafts (with four suitcases under each arm).

Figure 7. The map shows a proposal from www.rejseplanen.dk for a route between the domestic and international terminals at Copenhagen Airport. Geo-information can end up in the wrong user situation
unless people are aware of its content and documentation. The example is historical (26 September 2003),
but in principle the problem is still valid. Figure 7 is identical to Figure 21.

21

And following my inquiry confirmed in September 2006.
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One question appears inevitably at this juncture: why did things go so wrong? It so happens that I was involved in drawing up the data basis and maps for www.rejseplanen.dk, so
I actually know what went wrong. In connection with my discussions of the example, IT
and technical experts in the geo-subjects have argued that the mistake is due to the fact
that the algorithms have not yet been finalised, and that what people actually do in such
circumstances is register that a mistake has been made and immediately find an ad-hoc solution to their project (in this case, they simply ask someone the way to the international
terminal).
The problem is that it was not merely a technical fault or bad algorithm that led to the
result shown in Figure 7. The cause was a fundamental disagreement between the ways in
which the producer and user understood the world; an absence of the basic need for
agreement when understanding and applying reality.
For the user of www.rejseplanen.dk (in relation to an airport) it is essential to be taken to
the door of the check-in facilities. That is the user’s understanding and application of reality
in relation to an airport. Nothing else is essential to the user! For the producer something else
was registered and presented: the technical systems of the airport (including buildings,
fences and aprons and runways). The technical systems constitute the producer’s understanding and application of reality in relation to an airport. In other words, there was no
agreement between the two parties concerning the location – the location in relation to the
question of where the airport is. A detailed, technical explanation of the reason is provided
in section 4.1.5.
The question is why things went so wrong. They went wrong because we (I was part of
this) lacked the necessary methods or models, and thus the necessary awareness, to force us
to focus on the fundamental issue of understanding and application of reality.

Municipal plans etc.
The example above (Figure 7) concerning timetables is probably thought-provoking and
entertaining more than anything else. It does not constitute life-threatening activity (the naïve traveller will be stopped by the fence surrounding the airport), so perhaps we should
simply shrug our shoulders and move on. However, the example below, taken from a regional plan in Denmark, represents a far more serious topic. It deals with the debate between the authorities and citizens about the future of our shared society! It deals with the
inclusion of citizens in regional and municipal planning. This debate is not trivial or even
entertaining – it focuses on the opportunities of citizens to take part in political decisionmaking processes. So it is essential in and for Danish democracy!22
The example below (Figure 8) is taken from the Viborg County homepage (21 October
2005), but could easily have been taken from almost any other county or municipality
homepage. In this respect the choice of an example is entirely arbitrary. The example in
22
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Providing that democracy is defined as the actual conversation. See [Andersen et al, 2006].
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Figure 8 shows a transmission of geo-information, one of the purposes of which is presumably to enable some of the target groups (politicians and citizens of the county, for instance) to take part in political debates and thereby exert an influence on the political decision-making processes. I believe that neither the politicians nor the ordinary citizens will
derive anything useful from a visit to this homepage – owing among other things to the
unreasonable level of complexity.
I have created this example by adding a green tick in all the fields on the left of the manoeuvre field. I know that all these themes are not supposed to be ticked at the same time,
because I am something of an expert in the geo-subjects. That is why I know this kind of
thing. Non-experts will probably not be aware of this, and might easily believe that they
need to tick all the themes if they wish to gain access to the municipal plan (or regional
plan).

Figure 8. Example of the transmission of geo-information, one of the purposes of which is presumably to
enable some of the target groups (politicians and ordinary citizens of the county, for instance) to take part
in political debates and thereby exert an influence on the political decision-making processes. I believe that
neither the politicians nor the ordinary citizens will derive anything useful from a visit to this homepage –
owing among other things to the unreasonable level of complexity. Source: www.viborgamt.dk (21 October 2005). Figure 8 is identical to Figure 24.

The users of systems must be allowed a great degree of freedom of interpretation. If
non-experts regard the municipal plan as a single unit, it is actually reasonable to assume
that you need to tick all the themes. How do non-experts know which themes to tick in
order to obtain information about the municipal plan? What if non-experts interpret the
system and information as shown in Figure 8? If the system and the transmission of infor-
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mation presuppose compulsory ‘correct’ behaviour by users (for instance that users ought to
know that they do not need to tick all the themes), then this is actually a setback rather
than an example of progress23. Actually, users should not only be allowed a large degree of
freedom of interpretation – they must also be allowed the right to misinterpret!
In my experience, the basic aim of homepages like this one is to achieve general and
neutral transmission. In other words, users must be given free access to all the data and information served in a neutral fashion. In my conversations with GIS, mapping and planning staff from counties and municipalities, it has often been obvious that these distribution systems should in principle be targeted at administrative officials, politicians and citizens; but that in practice and as a rule there are only sufficient resources available for the
administrative-oriented angle. However, this aspect of the reduced viewpoint is not explained on county and municipal homepages. And this is problematic in relation to citizen
inclusion, for instance (cf. [Andersen et al, 2006]).
How are politicians and citizens supposed to gain insight into the ideas and dreams of
their county or municipal councils with regard to the future on this kind of basis? How are
politicians and ordinary citizens supposed to gain insight into relations, rules, functions etc.
spanning several different themes and professional groups? How are politicians and ordinary citizens supposed to study the plans of their county or municipality and play a qualified part in the debate (finding and studying the decision-making basis)?
I suppose it could be argued that regional and municipal planning is too complicated an
area to be presented simply – in other words, that it has to be presented in a complex fashion. The rapid response to this is that if the whole world can be presented in a map in A6
format, then surely a regional or municipal plan can be presented so ordinary citizens have
a reasonable chance of understanding and using it. The more complex response is that citizens (and presumably politicians in particular) have the right to be given the chance of understanding (and using) information about municipal or regional plans.
But apart from this principle question of accessibility, there are a number of other immediate questions: What were users (including ordinary citizens) intended to understand
and use? In other words, what were the values on which the work was based? Why has that
particular content been presented? Why and how was the structure of the information presented chosen? Why was that particular expression chosen in the presentation? How was
the quality experienced by users checked and documented? How were choices, procedures
and processes documented? I cannot find an answer to these questions, even though I
have looked extremely carefully.
I should add that I am full of admiration for the efforts invested by municipalities and
counties in getting these planning homepages etc. up and running. My self-examination fo-
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See [Hoffmeyer, 2005, p. 40f], who discusses whether the experience of a smack is a compulsory
causal process (with no freedom of interpretation), or whether the special change in pressure on the
skin is a sign of ‘something’ – ‘something’ that can be interpreted.

Introduction

cuses on the research into geo-communication, geo-information, maps and geodata and
cartography of which I am a part; research which has failed to create the necessary theories,
models and methods for the systematic and controlled handling of content by producers in
such planning homepages and elsewhere.

2.3 Introduction: conclusion
The three examples above in section 2.2 are of a type showing that there are problems – in
other words, showing that there is room for improvement. My claim is that the problems
are due to a lack of insight among producers regarding the systematic and controlled handling of content, and that this is due to a lack of methods, models and theories for the systematic and controlled handling of content. It should be emphasised that this is not a criticism of producers, but rather an example of self-examination of the research that has failed
in my view to supply the necessary theories, models and methods. Fortunately, there are
also examples of good transmission of geo-information, for instance web services supplying useful information to users. But even in connection with these good examples, there
are still some things that cause one to wonder. Similar things to those illustrated in the
three examples above: the lack of systematic and controlled work by producers with regard
to the meaning of the content – and the resulting choices with regard to the content of
transmissions. These examples of good transmission – alongside other problematic examples – will be discussed in section 4.1.
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3 Scientific method
The goal of this book is to produce a theory for the identification and production of the
correct content with regard to geo-communication. In other words, a theory producing an
answer to the question of why content A and not content B is included in a given transmission leading to geo-communication, cf. chapter 2. Consequently, the working method used
in the book must be described as problem oriented and positivistic; “Positivism operates (…)
with two sources of awareness: observation and logic.” [Thurén, 2005]. The book starts
with a sense of wonder, cf. chapter 2, based on many years of observation and study; observations of a number of examples (for instance section 4.1 with its eight examples), years
of empirical study (experience of working with the subject) and sources (literature etc.). In
order to ‘remove’ the sense of wonder described in chapter 2, a theory must be developed
which is logical (free from inner contradictions) to actually make it possible to employ systematic and controlled methods to decide on content A or content B in an unknown number of future projects. In other words, the theory needs to be placed on a general level of
abstraction.
Science is a social activity in which private knowledge is elevated into scientific knowledge thanks to recognition from one’s peers. Scientific facts and recognised theories are
statements about reality which are accepted because the arguments produced to support
them are so convincing that people agree that they are true – for the time being, until new
and better statements about reality appear (based on [Jensen, 2005]24). Science does not
supply objective and absolute truths. Science supplies claims (statements) about reality
which approach truth following long-term, systematic work. We will never achieve absolute
truth – we can only get close.
Development requires the supply of new statements about reality. In the vast majority
of cases, statements about reality are only interesting to other people if they are placed on a
general level – in other words, if to some extent they possess attributes applying in cases
other than the individual, concrete case in question. As a result, it is necessary to induce
(generalise) from one concrete case (example1) to a general level of abstraction. A general
level of abstraction gives other people the chance to deduce (specialise) in their concrete
case (example2). Scientific peers meet to discuss general aspects, preferably illustrated by

24

[Jensen, 2005, p.67]: “Science is (...) characterised by being a social activity in which private knowledge
can be elevated into scientific knowledge thanks to recognition from one’s peers via public presentation (in scientific journals, for instance), using certain rhetorical rules for durable argumentation. In
other words, scientific facts and recognised theories are statements about reality which we have accepted because the arguments produced to support them are so convincing that we are convinced that
they are true.”
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examples. But it is the general aspects that are interesting for other people, because they
make it possible to deduce attributes that can help to solve your own problems.
The systematic work mentioned above, which in time leads to an approximation of the
truth, is based on two fundamental principles: induction and deduction. Induction involves
drawing general conclusions based on a specific example. Deduction involves drawing conclusions about specific examples based on the general situation. These two principles will
be discussed in section 3.1 below.

3.1 The general level of abstraction
A general level of abstraction is worth pursuing for two reasons. First because it will
‘cleanse’ the theory to remove the special attributes of individual examples (cases) – particularly when they do not relate to another, new example (case) which is being created.
And second because a single example is in principle so unique that it is unlikely to be attractive to others – in other words, you need to generalise your message to make it attractive to others. These points basically only express the same thing as the new rhetoric of
[Perelman, 2005] and [Jensen, 2005] (see chapter 10), and the philosophical hermeneutics
of [Gadamer, 1986] (see chapter 7).
Induction25 involves drawing general conclusions based on a specific example. Induction
(and empirical method) is the way to progress from hypothesis, from examples, experience
and literature to a general level of abstraction. Here is an example of induction: “One particular road map helped me to find my way on one particular occasion, so any road map
will help me to find my way in all other cases and at any time”. This is a bold conclusion
indeed (because things worked out well on one occasion they will probably work out well
on all future occasions), but it is a human reaction to a single experience in a single case: we
guess that each concrete case contains something general.
The weakness of induction is demonstrated every year by thousands of lemmings. The
fact that a thousand lemmings have already jumped off the cliff does not make their actions correct: after all, their actions do kill them! Hans Christian Andersen described the
weakness of induction beautifully in “The Emperor’s New Clothes”. In this story everyone
agrees that the new clothes are wonderful, until the little boy points out that the Emperor
is not in fact wearing any clothes at all.

25
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(Please see preface regarding Peirce-quotations).
[Peirce, 1996, p.96f]: “144. The three most important classes of logical conclusion are Deduction, Induction and Hypothesis. They correspond to three main forms of action by the human soul. (…)
145. Induction leads to habit. Certain sensory impressions which all involve a general idea are each
followed by the same reaction; and an association is established in which the general idea is uniformly
followed by this reaction. Habit is the specialisation of the law of the mind, whereas a general idea
gains the power to produce reactions. (…)”
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The way to solve the problem is to combine induction with common sense. Based on
common sense it is possible to produce a qualified guess. The qualified guess is what Charles
Sanders Peirce26, the American philosopher, mathematician, phenomenologist, semiotist
and more calls abduction or hypothesis27. A hypothesis is a general rule in relation to a single
instance which is not understood formed by comparing the attributes of various individual
phenomena (adapted from Dinesen and Stjernfelt in the introduction to [Peirce, 1994]).
Common sense controls the guess (from the individual case) in what is probably a good
direction. From the individual case we can in principle guess thousands of different directions. Common sense helps us to choose and find what is probably the best direction. A
qualified guess, created on the basis of an individual case, tells us something about what
probably applies to many other cases – in other words, it expresses something on a general
level of abstraction. If only lemmings possessed a modicum of common sense, their qualified guesses would be different. They guess that it is a brilliant idea to jump off the cliff because all the others have already done so. Common sense should tell them that there is
something basically wrong with the whole system (the lemmings that jump off the river
bank and do not appear on the other side of the river, and instead drown, for instance).
Both induction and hypothesis (and analogy) are in principle conclusions drawn on the basis
of arbitrary samples (adapted from [Peirce, 1996, p.51]).
Deduction28 involves drawing conclusions about individual cases based on general rules.
Using deduction (and logic), it is possible to progress from a general level of abstraction to
26

27

28

Charles Sander Peirce, 1839-1914, American mathematician, philosopher, logician, physicist and more.
The founder of pragmatism. Regarded as possibly the most important theorist in the sciences of phenomenology, semiotics and much more. Without describing its final design, Peirce developed a particularly complicated form of semiotics that has been a great inspiration to subsequent researchers
(source [Politikens Filosofileksikon, 2001]. Peirce is pronounced ‘purse’. (Please see preface regarding
Peirce-quotations).
See [Peirce, 1996, p.47ff and p.98 with relevant notes on p.172 and p.178].
[Peirce, 1996, p.96f]: ”144. The three most important classes of logical conclusion are Deduction, Induction and Hypothesis. They correspond to three main forms of action by the human soul. (…)
145. “In induction a habit is established. (…) A habit is the specialisation of the law of the mind
by which a general idea gains the power to produce reactions. But if the general idea is to achieve its
full functionality, it also needs to be receptive to sensory impressions. This is obtained by a psychic
process in the form of a hypothetical conclusion. By hypothetical conclusion I mean (…) an induction
from qualities. (…).”
146. “In induction a number of sensory impressions that are followed by a reaction are thus
united under a general idea which is followed by the same reaction; whereas in the hypothetical process a number of reactions produced by a circumstance are united in a general idea which is produced
by the same circumstance. In deduction the habit fulfils its function by producing certain reactions in
certain circumstances.”
[Peirce, 1996, p.96f]: ” 144. The three most important classes of logical conclusion are Deduction, Induction and Hypothesis. They correspond to three main forms of action by the human soul. In deduction the mind is controlled by a habit or association, based on which a general idea at least indicates a
corresponding reaction. But a specific sensory impression is seen to involve that idea. As a consequence of this, the sensory impression follows from the reaction. This is what happens when the back
legs of a frog, separated from the rest of its body, reason when you squeeze them. It is the lowest
form of psychic manifestation.”
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a new example (a new case). Peirce had the following to say about deduction [Peirce, 1994,
p.150]: "… the deductive method (…) does not lead to any positive knowledge at all, but
only tracks the ideal consequences of hypotheses.” Deduction leads from a general level of
abstraction to a conclusion in a concrete case. For example: “All road maps are supposed
to help anyone find the route they need at any time; so in a concrete case when I go cycling
today, I will be able to find my way using a road map.” The weakness of deduction (logic),
as [Thurén, 2005] writes, that the premises may not match the reality of the concrete case
in question; for instance if you have invented a seven-sided nut, or if the road map in a
concrete case has not been updated for the specific location in question.
Peirce’s claim ([Peirce, 1994]) is that deduction and induction are in fact forced to confirm or deny the hypothesis (or abduction or the qualified guess)29 30. [Peirce, 1994] describes the

29
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[Peirce, 1996, p.96f]: 144. The three most important classes of logical conclusion are Deduction, Induction and Hypothesis. They correspond to three main forms of action by the human soul. In deduction the mind is controlled by a habit or association, based on which a general idea at least indicates a
corresponding reaction. But a specific sensory impression is seen to involve that idea. As a consequence of this, the sensory impression follows from the reaction. This is what happens when the back
legs of a frog, separated from the rest of its body, reason when you squeeze them. It is the lowest
form of psychic manifestation.”
145. “In induction a habit is established. (…) A habit is the specialisation of the law of the mind
by which a general idea gains the power to produce reactions. But if the general idea is to achieve its
full functionality, it also needs to be receptive to sensory impressions. This is obtained by a psychic
process in the form of a hypothetical conclusion. By hypothetical conclusion I mean (…) an induction
from qualities. (…).”
146. “In induction a number of sensory impressions that are followed by a reaction are thus
united under a general idea which is followed by the same reaction; whereas in the hypothetical process a number of reactions produced by a circumstance are united in a general idea which is produced
by the same circumstance. In deduction the habit fulfils its function by producing certain reactions in
certain circumstances.”
147. “The inductive and hypothetical forms of conclusion are generally speaking probable conclusions, not necessary ones; whereas deduction can be either necessary or probable.”
[Peirce, 1994] on the relationship between abduction, deduction and induction: “… the distinction between deduction and induction with regard to the nature of their respective validity – (consists) of the
following: that deduction claims to show that certain recognised facts cannot exist, even in an ideal
world constructed for the purpose, unless one assumes either the existence of the actual fact that is
the conclusion, or the occurrence of the fact in the long run in the cases that comply with certain objective conditions in which it is concluded that it will occur, or in other words unless it has the concluded objective probability. In both cases deductive reasoning is a necessary reasoning, although in
the latter case its topic is justified by the relations between the facts that were established in the premises and the fact that is established in the conclusion; and it does not draw the conclusion that the latter fact is either necessary or objectively probable. But an inductive conclusion is justified by the fact
that the conclusion is reached using a method which, if it is steadfastly maintained, must lead in the
long run to true knowledge in the cases in which it is used, either in the existing world or in another
world which can be imagined. The deductive method cannot claim to do this because it does not lead
to any positive knowledge at all, but only tracks the ideal consequences of hypotheses.”
Dinesen and Stjernfelt write about induction, deduction and abduction in the introduction to [Peirce,
1994]: “Naturally, deduction involves deducing an individual case from a law, induction involves formulating a general law on the basis of a number of individual cases – and abduction proposes a hypothesis about an individual case that is not understood by comparing the attributes of various individual phenomena. So abduction is neither compulsory and necessary like deduction, nor statistical
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situation in Figure 9. The point of departure is a hypothesis (abduction) which leads via induction to a general point, which subsequently leads to a logical conclusion (inference) via
deduction.

Figure 9. The connection between hypothesis (abduction), induction, deduction and inference (logical
conclusion) according to [Peirce, 1994, p.154].

Based on the descriptive text in [Peirce, 1994] (regarding hypothesis (abduction), induction and deduction), it is possible to conclude that on a general level of abstraction a certain linear progression can be attributed to the figure, shown in Figure 10 by numbers. The
point of departure is a hypothesis formed on the basis of a person’s common sense (historicity, or everything the person has learned in their life so far – including both implicit
and explicit elements). The goal is a logical conclusion (inference) concerning the attributes
of a concrete case. The intermediate stage involves synthesis – a general abstraction (a general rule, for instance).

Figure 10. The connection between hypothesis, induction and deduction can – at a general level of abstraction – be presented in the form of a linear progression (indicated by the numbers). The other concepts added to Figure 9 are intended to clarify Peirce’s possibly slightly abstract concepts. Adapted from
[Peirce, 1994].
and probable like induction – instead, it is analogous and possible… (…) The ‘qualified’ nature of a
guess means that each explicit statement has an entire sphere of implicit statements behind it – which
cannot be read directly from the statement itself, but which critical common sense can deduce.”
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These points about the relationship between the idea which was the point of departure
of this project, in other words the hypothesis (abduction), and deduction, induction and
logical conclusion (inference) can be converted into Figure 11 below. What remains is experience from example1 (case1), and the uncertainty regarding example2 (case2). The sensible procedure is to remove the irrelevant special attributes from example1, which is done
by induction to a general level of abstraction. This ensures that only the relevant, particular
(general) attributes that are interesting for your domain are retained. From the general level
of abstraction we can deduce the given concrete example2.

Figure 11. The basis of the project is an idea, a hypothesis. Experience remains from example1 and uncertainty remains with regard to example2. Copying transfers all the special attributes of example1 to example2. Example1’s irrelevant special attributes are removed by inducing to a general level of abstraction,
where only the relevant, particular (general) special attributes are retained. From the general level it is possible to deduce to the concrete example2.

At first sight it seems tempting to say that “We will do exactly the same in example2 as
we did in example1”. This is a possible procedure. But the point of induction-deduction is
that in relation to a scientific aspect this procedure would involve either blind copying or
basing example2 on arbitrary factors31. The argument is that in principle example1 is influenced by both relevant and irrelevant special attributes which example2 might or might nor
possess or need to possess. The assumption that all the special attributes in example1 also
apply to example2, involves copying. Example2 will rarely need to take over all example1’s
special attributes, so it is not sensible to copy or progress directly from example1 to example2.

31
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[Peirce, 1996, s.62]: 'Randomness (…) is (only) a name for a cause which is unknown to us.' This definition should be seen in connection with the discussion in the article 'Opgør med nødvendighedsdoktrinen' of regularity versus randomness in the cosmos. Peirce’s view is that the cosmos consists of
“approximative regularity” which forms habit, but that at the same time variety, singularity and irregularity are arbitrary (adapted from [Peirce, 1996, p.47ff]).
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Figure 12. The scientific procedure is to use induction to reach a general abstraction in the form of a theory, from which it is possible to deduce to other concrete cases. The non-scientific method is ‘pure’ copying, which is not a real option.

[Peirce, 1994] describes the necessity of using method32 (systematics) in both induction
and deduction; in deduction using logic. [Peirce, 1994] points out that: “… “… an inductive conclusion is justified by the fact that the conclusion is reached using a method which,
if it is steadfastly maintained, must lead in the long run to true knowledge in the cases in
which it is used, either in the existing world or in another world which can be imagined.”
In the same way, but perhaps in slightly more down-to-earth fashion, [Jensen, 2005,
p.11] and [Thurén, 2005] define (this has been slightly modified) science as ordinary common sense plus explicit systematics.33 Systematics makes it possible to reduce the influence
of the weaknesses of both induction and deduction, although these weaknesses can never
be removed entirely. This is where common sense, hypothesis (abduction) can save us.
Figure 11 is supplemented by systematics to produce Figure 13. The observation of a large
number of examples1 and the repeated use of the same method leads to greater certainty
that the general level of abstraction actually only contains the truly general and is ‘cleansed’
of the special attributes of concrete cases. A similar thing applies to deduction, where a
general level of abstraction is tested on a large number of examples2 by repeatedly using
the same method.

32

33

[Brodersen, 2006]: Method means: (1) Described, practical procedure. (2) A method ensures that all the
relevant questions are asked in the right order throughout a given project, and that the logical consequences are drawn. Method also ensures that project processes are documented, both internally within
the organisation and externally.
This conceptual definition is of the type known as thirdness, cf. section 6.4.
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Figure 13. Science is common sense plus systematics (adapted from [Jensen, 2005] and [Thurén, 2005]).
Scientific work requires the systematic exploration of both induction and deduction by using the same
method again and again in both induction and deduction.

It falls to science to be the systematic influence on common sense. Common sense (and
thereby the chance of a good hypothesis) is inherent in everyone. However, systematics
may seem unnecessarily time-consuming, thereby requiring a certain form of perseverance.
But only through systematic and persistent work is it possible to reach a ‘true’ general level
of abstraction, which can in turn only be tested by systematic and persistent work as well.

3.2 The concrete aspect of this book
The hypothesis of this book is that it is possible to develop and describe a theory of how producers of geo-information can ensure that users are supplied with relevant information,
enabling such users to extract the desired meaning of a given activity and thus to make a
decision (and perhaps to act).
‘Example1’ (cf. Figure 11 and Figure 13) in the book consists of empirical data: observations of examples resulting from 27 years’ experience of the geo-subjects, and of theories,
models and methods from related subjects. In the efforts to develop a theory (on a general
level of abstraction) not only one theory but a number of theories are included, based on
which the general aspects are extracted (in relation to the original sense of wonder and the
hypothesis); this extraction is an induction, because in some respects these theories point in
the same direction. In some respects, they possess the same special attributes.
The general abstraction (cf. Figure 11 and Figure 13) of the book is a theory, a mental
model.
The concrete example2 for the book is deduced from the theory (the mental model).
The result of this deduction has two aspects. One result is one (or more) concrete model(s)
of how the producer can ensure the content. The model(s) is (are) derived logicallyanalytically from the theory, the mental model. The other result is the empirical data, the
concrete trials that have been carried out and will be carried out in future involving application of the theory (described by the models) to concrete examples of practical usage.
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3.2.1 Philosophical hermeneutics as a point of departure
Basically, I believe (a hypothesis (abduction)) that human action presupposes understanding,
that understanding is based on dialogue (conversation in its broadest sense), and that dialogue or
conversation is conducted using all the preconceptions that life has taught the respective parties
involved. Or alternatively: a producer and a user are forced to respect each other’s preconceptions, whatever they may be, when conducting a dialogue or conversation in an effort
to reach an understanding of each other’s horizon of understanding34 (world picture) with a
view to making a decision regarding a given activity (action). These aspects are the basic
elements of Gadamer’s philosophical hermeneutics35, so this is where the point of departure is taken. This viewpoint can be described as teleological36.
I believe that these basic aspects apply in all the situations in which people find themselves – including situations involving geo-information. Why should this not be the case?
Why should geo-information and the geo-subjects have a special nature that releases them
from ties to Man’s horizon of understanding and associated aspects of behaviour? In certain respects geo-information and the geo-subjects can be regarded as being based on the
natural and technical sciences – for instance with regard to positioning (natural science, for
instance) and the practical tasks involved in handling information (cartography and database technology, for instance). This still applies. But it is after all people who directly produce and use geo-information, so I believe that it is necessary to link the technical-scientific
elements in the geo-subjects with elements from the humanities in order to give human
behaviour its proper place. This necessity is derived from the increasing complexity and
abstract working methods to which the geo-subjects are exposed (see section 14.4).
3.2.2 Link with the humanities
As described in chapters 6 to 10 below, there are a number of connections and overlaps
between philosophical hermeneutics and other branches of science and research which will
be examined and accounted for in the efforts to reach the goal. These branches of science
are phenomenology, semiotics, communication theory and new rhetoric including argumentation theory, see Figure 15.
34

35
36

A horizon of understanding is a person’s common sense and historicity – the person’s complete understanding of the world and life based on all the elements they have gathered throughout their life. A
horizon of understanding is the sum of a person’s knowledge, ideas, talents, qualities, psychological
processes, experiences, external conditions, values and feelings. In a concrete case a horizon of understanding also includes the project identity and hypotheses of the case in question. A horizon of understanding is also sometimes described as ‘implicit knowledge’, ‘perception of reality’, or ‘universe of
discourse’. My use of the concept of horizon of understanding refers to [Gadamer, 1986], who is one of
the main sources used in this book.
See [Gadamer, 1986].
http://en.wikipedia.org/wiki/Teleology (14 December 2007): “Teleology is the philosophical study
(Greek λόγος (logos)) of design, purpose (Greek λόγος (logos)), directive principle, or finality in nature or
human creations.”
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Phenomenology focuses on what Man can actually know about reality. Are phenomena
only present because of the human senses, or are phenomena also present independently
of human senses? The discussion is vital for this book because it deals with the question of
what can be described and therefore talked about. In other words: when a phenomenon is
described, what is it that has actually been described? The phenomenon itself? No, this is
never possible. But our perception of the phenomenon can be described, and it may also
be possible to transmit this perception to others. This personal perception of a phenomenon can be systematised (categorised), something which has been done most elegantly by
the American philosopher (and more) Charles Sander Peirce in his phenomenology (described by Peirce as phaneroscopy).
Gadamer’s philosophical hermeneutics grew out of phenomenology, which is why philosophical hermeneutics is described in chapters 6 to 10 below after phenomenology and
not before, even though the natural place of philosophical hermeneutics as the philosophical basis of the book was at the start of the theory formation.
Semiotics is traditionally described as the study of signs. A more detailed description of
semiotics is that it is “the study of what meaning is, where and how it can arise, and how it
can be transformed into and connected to other meanings.” [Gall Jørgensen, 1994, p.13].
In other words, semiotics can be regarded as a branch of phenomenology, a more precise
definition of what it is about a phenomenon (its attributes) that makes it meaningful to describe and talk about it. But semiotics can also be regarded as a special variant of communication theory, because this definition makes it possible to conduct a precise and thus effective conversation on a better basis regarding the perception of phenomena and their attributes.
The distance between philosophical hermeneutics and communication theory is not
great. The core of philosophical hermeneutics is conversation (a fusion of horizons of understanding), so we need to look for theories of how conversation (in its broadest sense)
can be improved and carried out. This question of how conversation (in its broadest sense)
can be improved and carried out is a central element of this book.
Phenomenology, certain parts of philosophical hermeneutics, semiotics, and to some extent communication theory as well deal with the description of phenomena and how the
nature of these four branches of science makes conversation possible – in other words,
they deal with the content of a conversation. New rhetoric, on the other hand, deals with how
two parties actually carry out a conversation with content, in other words, it deals with the
form of conversation. The concept of conversation should still be understood in its broadest
sense, so it also includes web services offering to provide route planning services.

3.2.3 Link to natural sciences
Basically I believe that insight into a phenomenon, process, object etc. can be gained by
studying and charting the ‘building bricks’ of which the phenomenon in question consists.
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Even though any phenomenon is in principle highly complex, and infinite in its composition and nature37, this is not in itself sufficient to refrain from looking for insight in ‘building bricks’. Recipes, travel timetables, instructions for use etc. are all descriptions of phenomena which in themselves are so extremely complex and infinite that it is never possible
to ‘get to the bottom’ of their description. And yet such descriptions are not pointless. The
reason why they have a point, or why they are effective (if they are), is that they are located
at a sufficiently high level of abstraction – in other words, at a sufficiently high general level
so that they still apply even though variations and minor changes in the given phenomenon
occur. The description contained in a recipe called ‘boil until tender’ is a general description. In concrete cases there are a great number of details which are not included in the description. However, the description is still useful because it shows that the process (boiling)
must be continued until a generally recognised state has been reached rather than stopping
when the ingredients are still semi-raw. The same applies to the description of a travel
timetable, which does not contain all the necessary details (for instance a description of
necessary actions such as ‘open the door of the carriage by pressing the button when it
comes on, lift one foot and place it on the step …’ etc.) And yet the travel timetable is useful because it is sufficiently general so that it is not stopped by individual variations. A description of general ‘building bricks’ in describing a phenomenon is worthwhile because it
makes it possible to analogise to other cases.
The scientific, positivistic aspect of the book is reflected in a search for ‘building bricks’
and a description of ‘building bricks’ and their relationships with a view to gaining insight
into the phenomena and processes of which geo-communication consists.

3.2.4 Link to technical sciences
Between an object in reality and a producer there is a transformation. An awareness is created, a perception in the producer about an object in reality. The producer’s perception and
the object present in reality are not the same. Consequently, it is possible to refer to a
transformation between the two. Similarly, there is a change between a producer and a
user. A user’s perception is not the same as a producer’s, either. Based on phenomenology,
two interfaces can be described between reality-producer and producer-user respectively
(see chapter 6). Transformations occur at these two interfaces. In other words, a producer
is located between two interfaces with an object in reality on the one hand, and a user on
the other.

37

For instance, there is apparently no end to how many new details can be discovered when studying atoms and their components and attributes.
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Figure 14. A producer works with content at and between two interfaces, with an object in reality on the
one hand, and a user on the other.

The focus of this book is the systematic and controlled mastery of content by producers
with a view to making a reasonable and relevant decision-making basis available to users. As a
result, the book needs to describe the activities and states located at these two interfaces –
it needs to describe the way in which a producer’s internal interfaces can match the model
for the two outer interfaces. The description of the two interfaces concerns the abovementioned deduction from a general theory to the concrete world of a producer. So the
third section of the book will describe an initial principle step towards a model for a producer’s internal interfaces, something which can be described on a general level as information architecture: concretising a theory by including empirical data and relevant subjectspecific models and subject-specific methods (see chapters 13 to 17).

3.2.5 A model of scientific method
The technical-scientific description of the processes and states necessary for geocommunication are related to the humanities, because these processes and states are controlled by people. People act rationally (which is not necessarily the same as sensibly, since
a rational act may be perceived as peculiar in some cultural circles), which means that there
is an intention behind their actions and that the actions are considered. The intention and
consideration may be more or less aware and obvious, but they are always present. People
do not act arbitrarily (apart from in irrelevant special circumstances). And the fact that
people’s actions can be regarded as arbitrary and peculiar by other people in relation to their value
norms is another matter entirely. Rational acts also imply interpretation, unlike compulsory
causal processes.
If we wish to gain understanding of and insight into how people control processes and
states, it is therefore necessary to combine a technical-scientific description of processes
and states with descriptions of intentions, considerations and the relation between the two
taken from the humanities. One example of this kind of combination is [Hoffmeyer, 2005]
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(“Biosemiotik”), which uses the striking example of a slap in the face to describe38 the need
to combine the two branches of science. [Hoffmeyer, 2005, p.40f]: Both a traditional natural-scientific and a semiotics (humanities) approach “… are based on identification of the
molecular processes enabling the organism to interpret signs in its surroundings. But in traditional biochemistry the assumption is that this interpretation is either an illusion – a
compulsory causal process mistakenly understood to possess a certain amount of freedom
[to interpret] – or a process that only occurs on the psychological level.” The biosemiotics
scientist thus regards a slap in the face as part of a chain of signs including interpretations
and the release of new patterns of action, for instance.
This is the meta-theory (the hypothesis) regarding how the book’s primary goal is to be
reached – the goal being the answer to the original question described in chapter 2. The
meta-theory can be illustrated by Figure 15. In section 11.1, for instance in Figure 186 and
Figure 187, these issues are analysed and described in detail.

38

[Hoffmeyer, 2005, p.40f]: “The resulting interpretant here is a conscious or unconscious acknowledgement of the slap in the face as a sign of anger or aggression in another person, an acknowledgement that may lead to new interpretations in the motor apparatus initiating new patterns of action, including speech acts.
In other words, during the conscious semiosis, the acknowledgement that the slap in the face is a
sign that you have caused anger in another person, a complicated set of completely unconscious biosemiotic processes takes place. The formation of meaning starts in the skin many milliseconds before
the brain produces the conscious interpretation; and biosemiotics seeks to outline this process, which
has been regarded traditionally as a pure signal process with no influence from interpreting bodies.
It may be a good idea to pause a moment at this difference between a traditional biochemical and
a biosemiotic understanding. Both forms of understanding are based on identification of the molecular processes enabling the organism to interpret signs in its surroundings. But in traditional biochemistry the assumption is that the interpretation is either an illusion – a compulsory causal process mistakenly understood to possess a certain amount of freedom – or a process that only occurs on the psychological level. The latter perception presupposes a dualistic understanding which actually only reflects the fact that the mastery of biochemistry is powerless with regard to certain (psychological) sides
of reality. In view of the arsenal of psychoactive drugs at the disposal of modern medical science, capable of altering people’s mood in almost any direction, this kind of dualism is apparently very much
at odds with our actual knowledge. The fact that our interpretations of the situations we find ourselves
in are greatly influenced by drugs (endogenous or exogenous such as alcohol or tablets) seems hard to
deny. And most people seem to accept the opposite mechanism: our health is greatly influenced by
our psychological health. But if we wish to maintain a dualistic perception of the soul-body problem
(for religious reasons, for instance), it will still be difficult to explain the well documented cases of
psycho-chemical interaction.
Actually, this argument is a major reason for accepting the biosemiotic solution, which views human sign processes as a special case of far more general biosemiosis. But there is the third possibility
(perhaps the most common by far) that we should reject both dualism and biosemiotics and claim that
ultimately everything can be reduced to effective causality, that freedom [to interpret] is an illusion.”
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Figure 15. The scientific means of achieving the book’s primary goal: a theory of content architecture. The
theory is a way of satisfying my original sense of wonder (cf. chapter 2). For a detailed discussion and description, see section 11.1, Figure 186 and Figure 187.

In Figure 15 a number of branches of science and research in the humanities have been
marked. The most important sources for these are: Philosophical hermeneutics, [Gadamer,
1986]; phenomenology and semiotics, [Peirce, 1994]; communication theory [Shannon et
al, 1949], [Koláčný, 1969]; and new rhetoric [Perelman, 2005], [Jensen, 2005] and [Toulmin,
2003]. This does not mean that this is a definitive selection of sources. Other sources are
included as well. The people mentioned above are either the creators of the branches of
science and research in question, or such important representatives of these branches (and
sources of inspiration for me) that they are worth mentioning here. This also underlines
which part of the branches of science and research in question is used in this book. For instance, more emphasis is attached to Peirce’s branch of semiotics than to Saussure’s.
Based on the general theory described above, empirical data is deduced by drawing up
an example of how the general theory can be used in a concrete example (a case). This is
done by drawing up a model for a method of information architecture in relation to the
world of the geo-subjects. The model of this method is developed by combining the general theory of content architecture with a technical-scientific approach, applying it to practical-concrete types of activity.
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Figure 16. The scientific means of achieving the book’s secondary goal, a model for a method of information architecture. The model of information architecture supports the theory of content architecture with
regard to concrete realisation. For a detailed discussion and description, see chapters 13 to 17 and Figure
217 and Figure 218.

The development of the general theory is described in part two of the book (as thirdness39), while the model for the method of information architecture is described in part
three of the book (as secondness). The first part of the book (as firstness) focuses on identification of the problem field and potentials.

39

cf. section 6.4.
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4 The problem field
Basically, a search for a solution to a given problem that has not been dealt with before
must start with examination of whether the person or organisation involved is simply uninformed, or whether the problem in question is actually relevant and interesting for the
given domain (this could be either an individual or an entire subject world). Is there a real
problem, or am I simply uninformed? It is a waste of time and resources for both the person concerned and others to develop solutions which are already available to some extent.
Analysis also leads to insight into the elements of the problem and thereby a basis for determining whether there is a need to carry out the project concerned (finding a solution),
and whether there is a reasonable overlap between the subject domain of the individual
concerned and the subject domain of the problem.
Chapter 4 contains an analysis of a series of examples and an analysis of literature and
other explicit knowledge. The analysis of examples is carried out to render it probable that
the sense of wonder described in chapter 2 reflects a real problem, and to document the
relevant and interesting aspects of the problem. The analysis of literature is carried out to
identify any solution models that may already exist, to identify relevant elements in related
solution models, and with a view to documenting the degree of absence or existence of
such solution models.
It should be emphasised that this search for theory, models and methods about content,
and the conclusion that they are largely non-existent and that the geo-subjects largely focus
on form, does not reflect the attitude that this is an ‘either-or’ situation, or that content should
be dealt with before form (or vice versa). For me this is a ‘both-and’ situation, and deals
with the synthesis between content and form.

4.1 Eight examples
Fortunately, in addition to the original sense of wonder outlined in chapter 2, there are also
examples of good transmission of geo-information – cases in which end-users are supplied
with a reasonable decision-making basis. But unfortunately there are also a considerable
number of examples of failure to provide users with a reasonable decision-making basis.
The following discussion of eight examples seeks to render probable two points: (1) the
fact that the transmission of geo-information can and must be assessed based on (among
other things) the meaning (value) of the decision-making basis made available to a user, that it
is meaningful to consider the meanings (values) made available to a user via information.
Or expressed in plain English: What can the information be used for? And (2) the fact that
the work of producers (of geo-information) on the value or meaning of the content to provide
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the user with a reasonable decision-making basis is not based on a systematic and documented foundation. There is no doubt that in other respects (positioning, systemalgorithms and graphics) the producers of the examples chosen here do work in systematic
and controlled fashion. The discussion should be seen purely as a focused analysis in relation to the question: How does a producer ensure that a reasonable decision-making basis
is presented to the user? Or expressed in the form of a counter-question: How can we ensure that the content is not merely an example of blind copying (“let’s do what we usually
do”) or based on pure chance?

4.1.1 First example: a Swedish youth hostel
What can the information be used for?
One excellent example of the successful transmission of geo-information is the Swedish
tourist association’s homepage on youth hostels in Sweden. This homepage provides a reasonable decision-making basis for the activity of “Shall we have a holiday in Sweden staying at Swedish youth hostels?”

Figure 17. The Swedish tourist association transmits meaningful information about youth hostels in Sweden. Users are provided with a reasonable decision-making basis for the activity: “Shall we have a holiday
in Sweden staying at Swedish youth hostels?” Source: www.stfturist.se (May 2006).
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This homepage contains not only a great deal of information, but also the information
needed to make a confident decision (“let’s do it”). Here is a small but central selection of
the most important information:
– Maps to locate the activity.
– Maps as an index to further information (click on specific youth hostels).
– Maps to guide the last and most difficult part of the journey (after a long, tiring day in
the car: “Which side roads do we need to find to get to the youth hostel?”)
– Information about opening hours, prices, co-ordinates for GPS systems in the car etc.
– Contact: on-line reservation, postal addresses, telephone numbers, email addresses etc.
– Links to information about activities in the area, tourist information offices etc.
In my view the Swedish youth hostel homepage is also presented in such a way that the
vast majority of potential youth-hostel users will be able to navigate around it quickly, confidently and correctly, so that they will be happy about their decision. In fact, I assume that
most potential youth-hostel clients will be able to make a decision on the basis of this web
service. They do not need to search for any further information. The homepage transmits
information enabling users to realise their dreams (photos of the youth hostel and activities
in the area, for instance), information about relations (rules, times, prices etc.), and information about concrete actions (co-ordinates, addresses and route planning, for instance).
This is not a complete assessment of the qualities of this homepage. For instance, the
technical qualities of the information are not considered here (updating frequency, etc.) But
nor are such aspects relevant with regard to the purpose of this analysis.

Systematic and documented basis of content
Contacts with the Swedish tourist association did not generate any information about the
reasons for the choice of information on the homepage. The closest I got to such information was the statement that the content had been created based on feelings and experience
– not on a documented, methodical basis.
4.1.2 Second example, cables and pipes register
What can the information be used for?
The second excellent example of successful transmission of geo-information is an 'old'
Danish cables and pipes web service called FLIS (the Danish Register of Underground Cable Owners). The FLIS homepage enabled users to mark an excavation area on a map by
stating the address in question. The result of the search was a list of any cables and pipes
owners who might be interested in the excavation area concerned. Contractors could then
ask these owners for any further information before starting to excavate40.
40

This web service was available at www.flis.dk until December 2005. It was shut down and replaced by
www.ler.dk, which differs from www.flis.dk in certain important respects. That is why www.flis.dk is
used in this discussion of examples.
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Figure 18. FLIS – Fælles Ledningsejer Informations Service. This homepage enabled users to mark an excavation area on a map by stating the address in question. Source: www.flis.dk, 29 September 2004.

Figure 19. The result of the search was a list of any cables and pipes owners who might be interested in
the excavation area in question. Contractors could then ask these owners for any further information before starting to excavate. Source: www.flis.dk, 29 September 2004.

The web service was accompanied by a product declaration, explaining clearly what was
involved and what the web service could be used for. For instance, the purpose of the web
service was explained as follows:
Quotation from www.flis.dk:
Purpose
Before starting excavation work it is always necessary to find out whether there are any
underground cables and pipes in the location in question.

64

The problem field

However, major investigations are often required to find out what cables and pipes
should be expected, and where to obtain further information about their precise location.
A search in FLIS only takes a couple of minutes, and will inform you of any cables and
pipes owners you need to approach.
You cannot see the cables and pipes in FLIS – only names and other data about the cables and pipes owners you need to contact for further cables and pipes information.
The FLIS homepage includes a form which you can easily send to relevant cables and
pipes owners in a fax or letter.
For one thing, this meta-information enabled end-users to decide whether the web service would help them through the activity in question (contractors, for instance, needing to
excavate and worried about cutting cables and pipes). For another, the web service transmitted exactly the right information enabling end-users to make decisions (and probably to
act as well) in relation to the activity: “Who needs to be asked about cables and pipes in the
excavation area?” Neither more nor less. The web service did not assume responsibility for
where cables and pipes were actually located. It was an index for further information, establishing a connection between contractors and cables and pipes owners. This connection
between contractors and cables and pipes owners was difficult and time-consuming before
the advent of FLIS (because before FLIS was created there was no register of who had established cables and pipes in any particular area).
This web service reduced the amount of damage caused by excavation work, as well as
simplifying the task of allocating financial liability for any damage caused (contractors
found it very hard to plead innocence). The transmission of geo-information succeeded,
thanks partly to the use of maps as an index for further information. The web service
proved its value with great clarity, and today contractors and cables and pipes owners are
required by law to use the Danish Enterprise and Construction Authority’s web service
www.ler.dk (which replaced the prototype www.flis.dk).
The transmission of geo-information as shown in www.flis.dk was an excellent example
because it was tailor made to perform an extremely well-defined task and because it actually
did perform this task effectively – neither more nor less!

Systematic and documented basis of content
Jesper Kristensen from the committee involved in establishing the underground cable register was the project manager involved in the presentation of www.flis.dk at a Danish GIS
conference back in 2003 (De Danske Kortdage). He explained that the purpose of the web
service was that it should be used at the stage of the process at which the contractor asks
(should ask): “I wonder if I will cut through cables and pipes if I start digging here?” Nothing peripheral – only this single (but central) activity.
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[Danish Enterprise and Construction Authority, 2003] is a “Report on the potential for
establishing a nationwide cables and pipes register”. People were so satisfied with FLIS that
the Danish Enterprise and Construction Authority felt it would be a good idea to turn
FLIS into law by establishing a statutory, compulsory cables and pipes register (LER). This
report contains an extremely thorough consideration of relevant aspects in establishing
LER: areas of application, definitions, content model for LER, rights and obligations etc.
In relation to the objective of this book, I have tried to find the system on which the investigations and descriptions contained in the report (in other words, the content) were based
by approaching the people responsible at the Danish Enterprise and Construction Authority. My reward was no more than a statement that this was how investigations and descriptions were carried out for any new activities performed by the authority.

4.1.3 Third example, taxi
What can the information be used for?
My third excellent example of effective and useful transmission of geo-information comes
from a local taxi service. I had ordered a taxi to pick me up at 05:45 and take me to the airport. At 05:43 my phone rang and a computer voice informed me: “The taxi you have ordered is on its way, but is delayed. It is expected to arrive at your house with two minutes’
delay.” The arrival information had been estimated by the driver and sent to the taxi communication system, from where it had been sent as a text message or ‘computer voice’ to
the telephone from which the taxi had been ordered.
This is an excellent system because it enables the taxi company to inform its clients
semi-automatically of any deviations from the agreement that has been reached. This information constitutes the necessary decision-making basis for the client in relation to the
planned activity. When the time of the agreed activity approaches (the arrival of the taxi at
the agreed address) and there is still no taxi outside the door, the client asks himself the following question: “Can I relax because the planned transport seems to be running according
to plan, or should I panic (run in the direction of the airport, wake my neighbour up etc.)
because the planned transport seems NOT to be running according to plan (I will miss my
flight, and there will be all sorts of consequences)?
Without the transmission of geo-information described above, the client lacks the necessary decision-making basis and will be uncertain about the progression of the activity.
Ringing the taxi company in a state of some agitation rarely leads to removal of the uncertainty in such situations. The user acknowledges the importance of the information (time
and place), and then has a reasonable decision-making basis.
Systematic and documented basis of content
The taxi transmission utilises the absolute and relative geometric relations of the players
involved (positions, distance, speed etc.) to calculate the status regarding performance of
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the activity in question. Gert Mark, the manager of the Aalborg taxi service in question,
explained that his taxis were equipped with GPS, but that this was not used as the basis of
the calculation because an automatic calculation of the distance did not allow for the traffic
situation at the time in question, which is often the major factor involved. As a result, the
company had decided to base its system on the common sense of the drivers (and their experience).
This communication system has been developed by Frogne A/S for about a quarter of
all the taxis in Denmark. Among other things, the system is developed thanks to regular
contact with user groups to discover their wishes. Frogne A/S could not inform me about
systematics and control in the task of identifying, categorising, collecting, processing etc,
the information types involved.

4.1.4 Fourth example, development of Location Based Services (LBS)
What can the information be used for?
Ever since about mid 1990s, within the framework of the geo-subjects, a
considerable amount of research and development work has been invested in the development of Location Based Services (LBS). The topic
has been widely represented at conferences and in articles in journals for
the past ten to fifteen years. For instance, there have been three symposia on LBS at the technical university in Vienna in collaboration with the
International Cartographic Association’s Commission for Maps and the
Internet. I have attended all three of these symposia.
The acronym LBS designates a location-aware service transmitted via a mobile telecommunication network. The intentions in terms of its use have varied considerably from
spatial dating (“there’s someone near you at the moment who ....”), to spatial advertising
and discounts (“we have a great offer for you at a shop you will be passing in three minutes”), the tracing of children and people suffering from dementia, emergency calls etc.
The situation today is that the technology is available: positioning is possible, the
equipment is available, the software is relatively unproblematic, and the producers have
apparently agreed that the services will have to be cheap. By contrast with this state of
technological preparedness, the lectures I have heard and the articles I have read show that
LBS still lacks business models (who will do what, and where will the responsibility be
placed?), and that nobody seems to have found out where and how the necessary money is
to be earned (necessary to run LBS). One striking aspect observed at the LBS symposia
mentioned above was that speakers almost always used the subjunctive when answering
questions on topics such as users, application, realisation, operation, finances etc.
At these LBS symposia in Vienna, Markus Uhlirz from Nokia pointed out [Uhlirz, 2005]
the following problems: users express a vague interest but no actual need, users express a
lack of willingness to pay for LBS, users normally know where they are anyway, users of
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existing LBS use them in their own neighbourhoods, and finally that it is difficult to communicate the existence of the service to potential users and retain and teach users about it.
But the most interesting fact in [Uhlirz, 2005] is that in relation to my original sense of
wonder, LBS find it difficult to define their role, their values in time correlated with place.
LBS information has a critical lifetime – in other words, it only applies as long as the person concerned is in a relevant location. This means that the user needs to reach the destination where the LBS information applies before the validity of the information expires;
and that as a result other media often prove to be more relevant than LBS.

Figure 20. A selection of geo-information and its lifetime (relative to a location). Geo-information regarded as relevant for LBS has a critical lifetime – in other words, it only applies as long as the user is in a
relevant location. A user of LBS needs to reach the destination before the validity of the information expires, and as a result other media often prove more relevant than LBS. Adapted from [Uhlirz, 2005].

[Uhlirz, 2005] underlines that the most critical success factor (in LBS) is the attitude of
the user. The rest is merely technology. Users must have a convincing need, and must experience an instant utility. [Uhlirz, 2005] also points out that users neither forgive nor forget: all it takes is a single piece of wrong information, and users will abandon LBS for ever.
It is interesting in relation to my original sense of wonder that a relatively highly placed
individual at Nokia (Markus Uhlirz) says that nobody has yet managed to identify the tasks
or usages that can only be done (or that are best done) using LBS (as far as ordinary people
are concerned). This statement by Markus Uhlirz has not yet been contradicted – at least
not at the three LBS symposia mentioned above and the most recent ICA conferences in
2005 and 2007!

Systematic and documented basis of content
The meaning of LBS and the causes and problems related to LBS can be discussed from
many different angles. For instance, [Longley et al, 2005, p.256] comment with regard to
LBS that “The battery remains the major limitation to LBS and to mobile computing in
general”. What a contrast to Uhlirz’s point!
Apart from this, and remembering that LBS has been (and still is) a hot topic in the literature and at conferences, it gives grounds for considerable speculation that the statement
by Markus Uhlirz so clearly shows that actual content (use, usage, tasks and the meaning of
the information) has been widely ignored in the development of LBS. There really is no
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point in discussing batteries, positioning by mobile phone, elegant usages etc. if the users
are not interested!

4.1.5 Fifth example, TOP10DK, TK99 and FOT
What can the information be used for?
The example in Figure 21 shows that geo-information can end up in a wrong usage situation owing to a lack of awareness of its content and documentation. The task facing the
web service in this example was to propose a route between the domestic terminal and the
international terminal of Copenhagen Airport. Figure 21 shows the proposal provided by
the web service, sending the user out on a hike ending in the middle of the aprons and
runways between the aircrafts. The example is historical, but in principle the problem still
applies.

Figure 21. A proposal from www.rejseplanen.dk for a route between the domestic and international terminals of Copenhagen Airport. Geo-information can end up in a wrong usage situation unless the producer is aware of content and its documentation. The example is historical, but in principle the problem still
applies. Source: www.rejseplanen.dk (26 September 2003).

Systematic and documented basis of content
The calculations and maps at www.rejseplanen.dk are based on the topographical basic
map database of the Danish National Survey and Cadastre, known as TOP10DK. The
specifications of TOP10DK, and the corresponding TK99 specification of the technical
maps and map registration guidelines known as FOT, state that objects (buildings, for instance) can be registered based on their visible appearance (size and location) – positioning
on a purely geometric basis, in other words.
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Quotation from specifications of the National Survey and Cadastre’s TOP10DK, edition 3.2.0:
OBJECT DEFINITION
A BUILDING is defined as a house, a foundation in connection with constructing a
house, or a ruin with the characteristics of a building.
REGISTRATION INSTRUCTIONS
A BUILDING is registered on the basis of its eaves. For foundations and ruins, a
BUILDING is registered on the basis of their extremities.
and

Figure 22. Extract from the Danish National Survey and Cadastre’s TOP10DK specifications, edition
3.2.0. Registration instructions for buildings.

It is perhaps sensible enough that the visual appearance of objects (their size and location) should be positioned. But perhaps a user’s usage of geo-information is determined by
the function of a building, for instance, which is largely independent of most of its geometric
aspects (although there is of course a strong correlation with its location). Perhaps it would
be better to position an object’s function?
The reason for the error in the route-planning example (cf. Figure 21) was that the data
basis operated with a definition of meaning and objects that described the object airport as
an area. For the user of this web service, the user of the transmitted geo-information, what
is relevant is a definition of meaning and objects describing a single point: the door leading
to the check-in facilities. It is not relevant for a user (of www.rejseplanen.dk) to know the
area of an airport, the location of the aprons, runways, hangars, or other similar details.
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Figure 23. Extract from the Danish National Survey and Cadastre’s TOP10DK specifications, edition
3.2.0. Airports are defined as areas of a technical nature. There is not a word about the usage of the object.
This is the only place in the TOP10DK specifications that an airport is defined. The yellow marks have
been added by me.

None of the three specifications mentioned above (TOP10DK, TK99 and FOT) mention usage by the user or any justification for the choice of content. In my opinion this is a
problem, in view of the fact that these three specifications form the basis of about 95% of
all the geo-information and maps in Denmark. How has this happened? Why is usage by
users not an integral part of the basis of these specifications?
My knowledge of these subjects is derived from the years I worked at the Danish National Survey and Cadastre, where one of my tasks involved the development of
TOP10DK and the maps for www.rejseplanen.dk.
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4.1.6 Sixth example, county and municipal plans on the internet
What can the information be used for?
The six examples above are interesting, but they do not really represent generally lifethreatening issues. However, the distribution of regional and municipal plans by Danish
counties and municipalities represents an interesting example of a very different nature, because in principle such plans have a great impact on social developments and the welfare of
citizens, including the opportunity of citizens to take part in political decision-making
processes. The example below (Figure 24) is taken from Viborg County’s homepage, but
could have been taken from almost any other county or municipality homepage as well. So
the choice of Viborg is an arbitrary one.
I wonder how politicians and ordinary citizens are supposed to gain insight into the
ideas and dreams of their county council on such a basis. How are politicians and ordinary
citizens supposed to gain insight into relations, rules, functions etc. involving several different themes and groups? How are they supposed to understand the plans of their county
and play a qualified role in a debate (finding and understanding a decision-making basis)?
What is involved here is the same discussion about special usages and normal usages as
that outlined in example 4.1.7 below (railway lines).

Figure 24. Example of transmission of geo-information, the purpose of which is presumably to equip
some of the target groups in the county (politicians and ordinary citizens, for instance) to take part in the
political debate and thereby exert influence on political decision-making processes. But it is hard to imagine either politicians or ordinary citizens deriving anything useful from a visit to this homepage, owing
among other things to its extremely high level of complexity. Source: www.viborgamt.dk (21 October
2005).
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These honourable, large, general and neutral databases (as the regional planning homepages of the Danish counties can be regarded) drown important target groups in a surfeit
of information. Large, general and neutral databases seem like systems for specialists rather
than living up to their intentions regarding citizen inclusion, for instance. In my opinion
the producers have forgotten to consider (or have not known) how to perform the task,
what use the information will actually be to the target groups, and how the target groups
will use this information. Unless of course the system has been deliberately constructed for
specialists, excluding politicians and ordinary citizens (although I cannot believe that this
was the case.)
Viborg County’s transmission of the new regional plan is not a unique occurrence. My
impression, based on discussions with municipal and county employees and descriptions of
development work in lectures etc., is that the basic idea of all such planning transmission
homepages is that they should be general databases containing neutral transmission. In
other words, users should have free access to all the data and information in question.

Systematic and documented basis of content
In my discussions with municipal and county employees, it has often been clear that in
principle these distribution systems are targeted at the administration, at politicians and users – but that in practice the administrative angle is the only one for which there are sufficient resources. [Andersen et al, 2006, p.3]: “In our daily life as administrative employees in
the public sector, we feel (…) that more energy is invested in digital administration internally within the organisations than in digital administration with regard to our citizens.” I
believe that it is a problem that this aspect is not described in a single county or municipal
homepage! An ordinary citizen might be entitled to assume that the opposite is the case. If
this is seen in combination with the above-mentioned motif on general databases and neutral transmissions, it gives rise to speculation as to whether the producers really imagine
that politicians and ordinary citizens will gain insight into anything other than the positioning of the individual phenomena in question.
[Andersen et al, 2006, p.29] comment41, in a discussion of the option of using GIS to
improve the level of citizen inclusion in planning, that citizen inclusion is something everyone talks about – not something anyone does much about. Three explanations are offered:
“Thinking in grooves: That’s what we normally do, so that’s good enough. Lack of understanding: Planners do not possess sufficient understanding of the mechanisms that can help to
include citizens, and thereby involve them in the process. Not learned: Communication is
not a sufficiently large part of the training and professional identity of planners.”

41

Based on the three authors’ own experience of many years’ work as planners, GIS experts etc. in municipalities, and on interviews with traffic planner Svend Erik Rolandsen, SVAJ A/S and communication consultant Jørn Casper Sørensen, Tankegang. A/S.
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However, I should add that I am full of admiration for the efforts invested by municipalities and counties in getting these web services, plans etc. up and running. But this, too,
is an example of focus on positioning, systems, applications and algorithms. My complaint
is directed at research into cartography, geo-information, maps and geodata and geocommunication, which has failed to create the necessary theories, models and methods for
the systematic and controlled handling of actual content in the transmission of geoinformation by producers.

4.1.7 Seventh example, railway lines
What can the information be used for?
A seventh example, which in its way is similar to example 4.1.5 above (buildings etc.), is
railway lines and their meaning. Every morning commuters stand at railway platforms waiting for a train to take them near their place of work. While they wait they have the time to
consider details at the station, including the two railway lines on which the train is expected
to arrive in the near future.

Figure 25. Is it the visible, physical, geometric appearance of the two long iron rails that is interesting to
register and transmit, or is it their meaning in relation to a given use (a transport opportunity, for instance)?
In some connections a visible geometry is interesting, in others a function is interesting (a transport opportunity, for instance). Consequently, it is necessary to consciously identify and distinguish between the
various attributes of objects.

These two very long pieces of iron are of vital importance for the lives of most of the
people in the local community, but at the same time they are not interesting in themselves.
They are ugly, and do not represent any particular material value. But the meaning of these
iron bars for the lives of commuters and others is absolutely enormous: it is interesting to
register and transmit the meaning of iron bars. However, the actual visible, geometric appearance of iron bars is of virtually no significance, apart from in special areas of use such as
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maintenance work by the owner and as an element helping people to find their way (orienteering runners or soldiers at war, for instance).
On the other hand, any use can be seen as a special use. Soldiers, orienteering runners
and owners of iron bars can claim – just like commuters – that their use of iron bars is a
normal use and that all other uses are special uses. If there are a number of special uses and
no real normal use, what is to be done? In the geo-subjects people normally argue that neutral, general databases should be drawn up and users should be left (more or less) to interpret the general data themselves (cf. the example about county planning above). In other
words: objects are usually registered in such a basic and general fashion that in principle the
data registered covers any use at all.
But this leads to problems in relation to the user’s horizon of understanding, and to a
number of questions. What are the qualifications of users when they are confronted with
this basic data and required to produce their own interpretations? How can we ensure that
users do not misinterpret the data?
One example of this problem could be found (until 2003) in the road maps produced by
the Danish National Survey and Cadastre. Figure 26 shows a section of a map on a scale of
1:200.000. This road map was sold as a tourist map, among other things. It transmits information about a railway line between Aars and Løgstør. If a tourist looked at the map
and interpreted the signs shown, he might be tempted to conclude that there must be a station in Aars where he could buy a ticket to Løgstør. A cyclist stuck in a strong northwesterly gale, low temperatures and rain would probably be delighted to learn that there
was an easy way of getting to Løgstør rather than cycling all the way. This interpretation of
the signs in the map would have been both probable and possible. But in fact there was no
train to Løgstør – the signs merely indicated the presence of two rusty iron bars42. The last
train to use the route ran in about 1970!

Systematic and documented basis of content
The reason why the producer included the two old rusty iron bars as a Railway to Løgstør
was that these two old rusty iron bars served as an element of orientation – for instance for
car drivers trying to determine their exact location. There is nothing wrong in including
elements of orientation in a map. but they must not be transmitted as signs with a legend
inviting users to conclude that a special use is possible – in this case the chance of taking a
train between two locations. One single object (iron bars), but with very different qualities
and meanings.

42

At the time of writing (April 2006) the iron bars are being removed, so that the past will now become
the past.
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Figure 26. Section of National Survey and Cadastre road map on a scale of 1:200.000, 2002. According to
the legend, the thick black line from Aars til Løgstør represented a railway line. But in fact there was no active railway here – merely two rusty iron bars. The information was included in the map so people could
use the iron bars to determine their location. This example is from the 2002 edition of the map, since
when a sign for a disused railway has been added to the map. © National Survey and Cadastre (A 03-04).

4.1.8 Eighth example, Aalborg Municipality’s parking signs
What can the information be used for?
As you approach Aalborg by road, the geo-information shown in Figure 27 is transmitted
at several locations. What decision-making basis does the producer intend to provide for
the user in this transmission of geo-information? What user reaction does the producer expect? And last but not least: What decisions will the user be able to make on the basis of
this transmission?
Observation of this sign leaves a number of open questions, because there is no further
information connected to this transmission of geo-information. It might be possible to
conclude that the graphic elements in the sign refer to Limfjorden and major roads in the
centre of Aalborg. And perhaps the coloured ellipses refer to something connected to
parking. But what? And what is the user supposed to do after seeing the sign? What is the
sign expected to teach the user that the user did not already know before seeing it?
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Figure 27. Transmission of geo-information as you approach Aalborg. The purpose of this transmission,
including the user’s expected reaction and use, remains vague.

The Aalborg Municipality homepage on traffic and parking information43 actually contains a detailed description of what the user is expected to do. Users are expected to decide
which area they wish to park in, and then decide (based on the next signs showing the
number of vacant spaces in the areas concerned) whether they wish to stick by their first
decision and follow the directions indicated on subsequent boards:

Figure 28. After the general sign (cf. Figure 27), users meet two sets of three signs showing how many vacant spaces there are in the three main areas (which are then sub-divided in the final set of signs).

43

http://www.aalborg-trafikinfo.dk and http://www.aalborg-trafikinfo.dk/v1/01/pinfo/besk.htm
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At first glance this seems to be a logical and consistent system which will also help tourists (who probably know nothing about the city). But appearances are deceptive! For instance, there is still one open question: what projects (what behaviour) are users better
equipped to perform after seeing the signs – compared with a situation in which the signs
were not shown? Having seen the signs, what is it that users are better equipped to do? If
there were no signs, would users find it any harder to find a car park? For instance, do the
signs show the way to “Gåsepigen” (the “Goose Girl” statue)? No, they do not. The locals
know where the statue is, but surely they already know the best place to park their cars. Are
the parking spaces by the statue painted green so users know that they are now in a green
parking area? No, the areas are not painted in the three colours. I’m not trying to be rude
here, but it seems to me that if users find a vacant parking space in the relevant area, they
will park their cars there without caring what the area is called.
According to the homepage mentioned above, the purpose of the system is to spread
the traffic so users do not try to drive into the centre of the city (Budolfi Plads), preferring
to head for the periphery (Kongrescenteret) instead, because that is where the likelihood of
finding a car park is greatest (cf. Figure 28). So the purpose reflects traffic policy – not
quality of use.
The point of this example is that the transmission does not work for the locals because
they already know where to park at any particular time, and do not need any signs. The
term ‘work’ is used here to refer to the user’s decision-making basis, which can be improved or not improved. But the transmission does not work for visitors to Aalborg either,
because the logic of the system does not match the logic of such visitors as they approach
the city – their decision-making basis is not improved. Car-drivers unfamiliar with Aalborg
decide and act in one-dimensional fashion (“turn right, turn left – look, there’s a space!”).
Information about vacant car parks is hard to handle because it is only valid for about one
second – during periods in which the information is relevant. On Sunday mornings the information about vacant car parks is not relevant, because there are plenty of spaces at that
time; and on Saturday mornings it is not relevant either because there are never any vacant
spaces at that time – your only chance of parking your car at that time is to employ the law
of the jungle!
The system might work to some extent (in certain circumstances) for users approaching
Aalborg from the south on Hobrovej, because these users will pass the car parks in the
same order as that shown in the signs, an order which is also congruent with the likelihood
of finding a space. For users approaching from the north from Nørresundby the order is
completely wrong, so they will just take the first vacant space they find. For instance, do
visitors to Aalborg know which parking area is closest to their ultimate goal? No – this decision requires the use of a more detailed map, which is available on the homepage but not
shown on the signs.
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Figure 29. Aalborg Municipality’s traffic information homepage contains a map showing the location of
the city’s parking areas. The map makes it possible to refer the positions to other objects in the city
(named roads, for instance). Source: www.aalborg-trafik-info.dk 8 June 2006.

On the parking homepage mentioned above, there is a map showing where the parking
areas are in relation to other objects in the city (named roads etc.) Unfortunately, the map
in Figure 29 does not contain sufficient reference to other objects in the city for use by
tourists and others. And unfortunately, this excellent map is only available on the homepage.
The problem here is probably that two project identities are involved which only overlap
to a limited extent. The municipality’s project identity was (and still is, according to the
homepage) to spread the traffic and reduce pollution. The user’s project identity is to find a
place to park their car. And such users are unlikely to allow themselves to be spread out in
order to reduce pollution. Car-drivers looking for a parking space are like cavemen hunting
for a meal!

Systematic and documented basis of content
To be fair, it should be pointed out that the system dates back to 1995, and that the project
might have been approached differently today. But the aim of this evaluation of examples
is not to criticise anyone – the aim is to find out what we can learn from the examples to
improve our efforts in future.
Aalborg Municipality’s technical office informed me that there was no documentation
about how the system was created (with regard to the aspects mentioned in this section
4.1.8). Nor does Aalborg Municipality have any models or methods regarding how to cre-
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ate any future systems (with regard to the aspects mentioned in this section 4.1.8). I was
told that there had not been any evaluation of the system, either (with regard to the aspects
mentioned in this section 4.1.8). The municipality appreciated that this would be a good
idea – but the resources required to do so were not available. Let me repeat: the aim is not
to criticise anyone, but to find out what we can learn from the examples to improve our efforts in future.

4.1.9 Eight examples: conclusion
Is there actually a problem here, as outlined in the introductory chapters 1-3? Or am I inventing a problem? Various aspects have been pointed out in the eight examples above,
which must be regarded as problematic in some respects. Naturally, one could discuss
whether the comments made above are reasonable, without making any conclusion possible regarding the truth of the matter (right or wrong). But in one respect the eight examples
above show clearly there is at least one general problem: the thing that users are given, the
content or the meaning of the information, (a) is either produced based on an unconscious (nonmethodical) sense of what is good and bad, or (b) is not something that seems to have had
a major influence on product development, or (c) the producer has aimed at A and unconsciously left the door wide open for usage B (or the absence of it). These three aspects can
be gathered into a single question (just to make these comments a little more constructive):
How do producers ensure that the meaning of the information contained in a transmission of
geo-information is created on a systematic and controlled basis, providing users with a
relevant and reasonable decision-making basis (relevant and reasonable in relation to the
planned project (usage) of such users)?
Far too often I have found that in observing the majority of many other examples in
addition to the eight examples mentioned above, I have been surprised to learn that the
references between the transmitted geo-information and reality on the one hand did not
match the references between the transmitted geo-information elements and usage by users
on the other. In other words, that the elements of transmission too often referred to A but
were presented and perhaps also perceived as suitable for usage B. The observation of
many examples has made it increasingly clear to me that producers of geo-information lack
a basis for the systematic and controlled mastery of the actual content they wish to transmit to users with a view to providing them with a decision-making basis. It is worth adding
that the list of examples could have been much longer than eight – the examples are only a
modest selection from my collection of examples (my empirical data after 27 years in the
business).
The eight examples above also show that things can go well or not so well (they can
even go badly). One comment on things that go well: [Montello, 2002]44 writes45 that the
44
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Daniel Montello is a professor at the Department of Geography, University of California. He has been
researching into cognitive aspects of map design and other issues for many years.
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best mapmakers rely on conventions, based on decades or centuries of trial-and-error development, and that the inertia of tradition prevents the influence of science and research.
Map producers are too busily engaged in production and sales to plough their way through
academic research [Montello, 2002]. In my view, good results are achieved on the basis of
common sense, understanding of the matter, and flair – not on the basis of models and described methods.
We should be thankful that there are some good people out there achieving good results
(as shown in some of the examples above). The only problem is that their good results in
relation to the content have been achieved on the basis of implicit knowledge (craftsmanship, for
instance) and not on the basis of explicit knowledge (models and described methods). As a result, generally speaking the people involved are individuals whose value is lost when they
themselves leave the world of the geo-subjects.
During my many years of observation and study of this area, I found myself wondering
(cf. the quotation above from [Montello, 2002]) whether the history of cartography (primarily military-topographical cartography involving registered, visible objects) was for good
reasons so dominant in the culture of this subject that it had become impossible to encompass more than the visible and geometric. I was also surprised to learn that the subject
had apparently lost sight of the fact that the criteria for registration (in military-topographical
cartography) and for processing into information were the meaning of objects in relation to
their use (cf. example on topographical maps in section 2.1 and subsequent chapters on
philosophical hermeneutics, new rhetoric and Peirce’s phenomenology and semiotics
(chapters 6 - 10)). An awareness of function and meaning respectively was disappearing from
the subject. One can speculate as to the reason for this disappearance, but this should at
least lead to a discussion of how attention to the necessity of awareness of function and
meaning respectively can be re-introduced to the subject.
It is necessary to consistently identify and distinguish between all the various attributes
of objects (physical appearance, ownership, degree of maintenance, usage etc.), as confirmed by philosophical hermeneutics, new rhetoric and Peirce’s phenomenology and
semiotics, cf. chapters 6 - 10. For instance, the two iron bars in the example in section 4.1.7
have different attributes for different usages and user groups, attributes that it is relevant to
register and transmit. Unfortunately, it is not possible to find theories, models and methods
that directly describe such a systematic and controlled identification and distinction.
45

[Montello, 2002]: “Furthermore, academic cartography in general has not connected well with production cartography. Even if map-design research had been carried out at the highest levels of quality, it
would still have had a difficult time influencing production. An attitude of resistance to change by
map producers undoubtedly slowed the adoption of map-design results. The best mapmakers rely on
conventions, often based on decades or centuries of trial-and-error development, that would not easily
be improved by scientific research. The inertia of tradition, especially in large bureaucracies, would
tend to prevent it in any case. Map producers are busy and do not have much time or training (or perhaps the inclination) to digest academic research.”
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4.2 Origin and limits of the problem field
4.2.1 Consequences of a paradigm shift
One reason for studying the general problem described above (“How do producers ensure
that the meaning of the content in transmissions of geo-information is created on a systematic
and controlled basis, providing users with a reasonable decision-making basis?”, cf. section
4.1.9) is that the subject is currently experiencing a process of change, a paradigm shift
process. Based on my 27 years in the business, I will describe this paradigm shift46 as focusing on:
(1) the introduction of new technology (from analogue to IT)
(a) new product types
(b) new expertise
(2) a change from monopoly-like production to free competition on the market and a considerable increase in the number of ‘products’ produced
(3) the increasing mobility of the labour force
The components of this paradigm shift will be described below in relation to the issues
raised in this book.
New technology
The advent of new technology in the subject has meant two things: the range of product
types has changed, and the expertise needed has changed.
Until about the mid-1980s, the goal of the geo-subjects was to present results in the
form of paper maps containing a largely geometric (rough) description of visible objects.
Positioning was the main thing. Today all possible media and channels of transmission are
available within the geo-subjects, and not least the inclusion of new object types has assumed new, major proportions. Today there are a large number of web services offering
richly varying types of geo-information in a range of media and channels that is almost just
as large. For instance, geo-information is transmitted when a taxi company’s computer calls
to say that a taxi will be arriving at the agreed address three minutes after the agreed time.
This kind of taxi information can even be called a map (a virtual map, at least), although its
dimensions are not the same as those of a traditional map. This kind of ‘taxi-on-its-way’
map contains not only geometric elements but also the location of the taxi, the pick-up address, and a dimension involving time and the basis of an agreement. This means that the
map becomes invalid or loses its value at the moment the taxi actually reaches the pick-up
address. A new virtual map is then needed, but that is the next project. Owing to new
technology and other factors, there is much more involved than simple geometric registration and reproduction of stable physical objects; and a wider variety of different media and

46
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distribution channels is used than those used in the days of traditional maps and cartography domains.
Re. (1b). The expertise required has changed because the advent of new technology
means that the costs of modern production systems are small compared with those of the
old production systems. The old production systems were so costly that they were reserved
for a few institutions (the state, for instance). Modern production systems are so inexpensive that anyone can use them. This means that implicit knowledge about the production and
transmission of geo-information on the one hand, and possession of production systems on the
other, do not necessarily coincide any more. This increases the need for explicit knowledge
(models, described methods and standards, for instance).
The advent of new technology also means that previous perceptions of technology as a
pure tool (an engraving tool and reproduction camera, as in the days of analogue cartography) are no longer valid. New technology performs a great number of roles, such as designing impressions, database software, channels of distribution etc. (see chapter 16). The
fact that modern tools differ from those used in the past is not a problem. But with regard
to relations in connection with the use of production tools there is at least one aspect requiring consideration because previous production systems revealed the pedagogical approach of production. The pedagogical approach was directly visible. You could see what was going on, and you
could evaluate the quality in a direct and analogue manner – for instance when you engraved the alignment of a map or developed the films produced by a reproduction camera.
Modern production systems are abstract in structure and function – they often deal with
models at various levels of abstraction, database structures and parameters in tables etc.
You cannot directly see what is going on, and it is not possible to evaluate the quality directly. This leads to a natural and reasonable question which most people will probably ask
during their work: Is my work good enough? As a result, there is a need for explicit knowledge about pedagogical and other aspects of modern production systems and procedures
with a view to mastering these production systems (in the form of guiding models and
methods, for instance).

Free competition
The switch from a monopoly-like situation to free competition has two aspects which are
interesting for this book: partly an aspect concerning the use of products in unsuitable usage situations, and partly an aspect concerning increased freedom of choice for users.
The first aspect is that a free market means that the ‘products’ that ‘flow’ between producers, suppliers (middlemen and distributors) and users will be exposed more frequently
to usage in many different applications. In this connection, the term ‘products’ means geoinformation in a distributable form. A free market has arisen47 for the supply, sale and pur47

The free market in the Danish mapping and geo-data subjects arose in the 1990s owing, among other
things, to legislation in 1989 removing the National Survey and Cadastre’s monopoly-like status, and
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chase of ‘products’, with products more frequently being used in a variety of usage situations without their content justifying this (cf. the fifth example in section 4.1.5 on Copenhagen Airport and TOP10DK). This means that the ‘products’ are more often used in a
usage situation for which they are not suitable.
The example in section 4.1.5 shows that geo-information is sometimes used unintentionally owing to the lack of awareness of content and its documentation. The task facing the
web service in question was to propose a route for a journey between the domestic and international terminals of Copenhagen Airport. The result in section 4.1.5 shows the proposal produced by the web service, sending the user on a hike ending in the middle of the
aprons and runways between aircrafts. The reason for the mistake was that the data basis operated with a definition of meaning and objects that described the object airport as an area in
line with an originally military definition of meaning. Users need a definition of meaning
and object describing a point – the door leading to the check-in facilities. It is not relevant
for the user to know about the airport’s area or the location of runways etc. This kind of
unintentional and inappropriate use of geo-information is due, among other things, to the
fact that producers on a free market are sometimes forced to sell their products in several
different contexts (because there is nothing called my market and your market), and because
in this connection there may be a tendency to conceal the true identity of the product in
question in the hope of getting it sold48.
To avoid such mistakes, it is necessary to promote systematic and controlled work by
the producer, middlemen and distributors, for instance with regard to awareness of content
and its documentation. I believe that the players involved do not have the necessary tools
to do this, and that these necessary tools do not exist, either.
The second aspect (in the switch from a monopoly-like situation to free competition)
concerns the increase in the volume of products produced. The processes for which
documentation is sought have actually always been carried out expertly and conscientiously
– but rarely explicitly consciously, rarely explicitly systematically, and rarely with any documentation. In the past there was a monopoly-like situation and (compared with today) a
limited number of products being produced – so documentation was not necessary. The
parties involved knew everything because the same production was often repeated time
and time again, the same products were available, and it was easy to retain an overview of
the entire subject because it was limited in size (see the section on the mobility of the labour force below).

48
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due to the advent of new technology, including the internet and all its aspects in particular (see the
section on infrastructure, section 14.4).
A belief based on my own experience and reports by colleagues.
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Figure 30. Until about 1990 a monopoly-like production situation existed, and it was possible to retain a
good overview of the world of geo-information.

Today far more products are being produced by far more producers, supplying and selling to a number of middlemen. There are also more users with the freedom to shop
around for the best options on a free market. The counterbalance to this chaotic tendency
is to promote awareness of content, and to promote internal communication within the subject based on improved documentation, for instance.

Figure 31. Today the world of mapmaking is characterised by a large number of producers, a large number
of products, a large number of middlemen and a large number of users possessing freedom of choice on a
free market. This reduces the chance of gaining insight into what is actually going on.

Mobility of the labour force
When expert craftsmen (cartographers, planners, surveyors, architects etc.) design a transmission of geo-information based on the given, implicit principles (about what things ‘should be
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like’), they actually make a large number of decisions. This is fine, as long as it is acceptable
for things to be done in a craftsman-like manner. But in the world of the geo-subjects today, craftsmanship is not as acceptable as it used to be – owing among other things to the
demands made on public and digital administration respectively. In such contexts administration and decisions need to be methodical, documented and transparent (open and visible). I believe that the world of the geo-subjects can learn from this, and that such decisions made implicitly by ‘craftsmen’ should be discussed and decided in future in a methodical, documented and transparent fashion.
The good craftsman is very valuable in a stable world – for instance, good craftsmen
possess a great deal of good, implicit knowledge, so they do not need to invest resources in
time-consuming activities such as communication and documentation. But in a changing
world such as that of the geo-subjects today, needs arise which craftsmanship cannot satisfy.
The consequence of change is less stability – and these days conditions are changing constantly. If this is viewed in combination with the fact that increased mobility of the labour
force (people changing jobs more frequently, for instance) reduces the amount of and access to implicit knowledge, it seems logical that to balance this tendency explicit knowledge
(documentation) needs to be accumulated, for instance in the form of models and described methods.
The labour force is mobile and the subject is moving away from a monopoly-like situation, so the chances of accumulating implicit knowledge are reduced. Apart from the logical consequence of this, which is that there is a need to accumulate explicit knowledge, another consequence is that conventions (and myths) are under threat because new players are arriving on the scene more frequently, players who are not familiar with the conventions and
simply work away on their own terms!
In a monopoly-controlled world there are stable conventions about content and form. For
instance, until now in the world of the geo-subjects there has been a convention about the
content: maps can only be made based on a geometric description of visually observable objects such as the size of a building. As illustrated in the examples in Figure 21, Figure 25
and Figure 26, it may be necessary to base maps not only on a geometric description of visually observable objects, but also on the function of the objects concerned. And function is
not necessarily dependent on geometry. There are other conventions about the content, for
instance that roads, rivers, lakes and buildings must be included in any map. But until now
this decision has often been made unconsciously based on implicit knowledge in relation to
a specific usage situation, thereby locking the subject and reducing the chance of reacting
to changeable conditions.
There are conventions with regard to form, for instance with regard to the use of symbols and colours in maps (roads can be depicted by two thin black lines encasing a broad
red line, for instance). One of the reasons for this convention is connected to technical
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production factors – broad lines were not possible using copper engraving technology49. It
is possible to argue in favour of retaining the double lines to underline the contrast in the
graphical impression. But until now this decision has been made unconsciously based on
implicit knowledge, thereby locking the subject and reducing the chance of reacting to
changeable conditions.

4.2.2 Making implicit knowledge useful
Section 4.1 contains some successful and some unsuccessful examples of content in the
transmission of geo-information. Focusing on the successful examples, one could ask
whether it is possible to learn to control the content in the transmission of geo-information
based on these successful examples. Is it possible to learn from good results, to learn from
these experts with their implicit knowledge, to learn how to gain control of the content in
the transmission of geo-information? Yes, it is. Either in the form of old-fashioned apprenticeship, whose pedagogical method consisted of negative feedback until the work was
done well enough, or in the form of explicit knowledge derived from implicit knowledge (as it is
done in the textbooks). But other people do not learn systematic and controlled work in relation to new projects by imitating and copying the good results of the experts in other
projects, since all projects must be regarded as unique (see section 3.1).
This lack of transformation of knowledge to other people is one of the reasons why it is
important to focus on the general problem described above (“How do producers ensure
that the meaning of the content in the transmission of geo-information is created on a systematic and controlled basis, providing users with a reasonable decision-making basis?” cf. section 4.1.9), because these unique instances (of experts) cannot perform all possible tasks. If
they could, all transmission of geo-information would be successful. The implicit knowledge of experts can be used on a general level by transforming it into explicit knowledge
(in the form of textbooks, for instance).
4.2.3 Delimitation in relation to associated geo-subject domains
In chapter 1 I wrote that location as a reference for information is interesting because location
shapes the phenomena found there, and that the work of positioning is not a simple or easy
activity. In the discussion of literature below (section 4.3), I will point out how much space
positioning occupies in the existing literature – and how much it means. Otherwise, and despite the necessity and complexity of the discipline of positioning, the topic will only be discussed further (in this book) in one respect: a user’s search for information that can serve
as a decision-making basis is spatial, which is why positioning is relevant in relation to the
49

Broad lines are impossible in copper engraving owing to the colour coating technique: if the engraved
indentation is too wide, large amounts of the colour will be removed during colour coating. As a result, cartographers decided to draw two black, thin, parallel lines in the copper engraving and then
paint the space between the two lines on the paper. The lines were raised on the paper due to the
printing process – thereby making colouring by hand possible.
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formation of theories and models in this book. A user does not search for an arbitrary
phenomenon, but for a phenomenon with the special pattern that matches the given project. User searches also contain relations to the location’s shaping of phenomena. The handling of positioning and the location’s shaping of phenomena in relation to the theories and models
formed in this book involves the formation of a model for a user’s search (see chapter 15).
The actual production side of positioning, i.e. the way coordinate systems are created,
the way measuring and other forms of registration are performed, is dealt with in a wealth
of literature, theories, models and methods; there is no reason why I should seek to do the
same – and a discussion of the production side would not help to find answers to my
original sense of wonder. I refer readers with no knowledge of this discipline to the relevant literature.
Similarly, topics as systems, algorithms, applications and graphics, which have been mentioned
in the previous sections, will only be dealt with to a limited extent in this book – in connection with the method description in chapter 16. These topics are also described at such
length in the literature that there is no reason why I should seek to contribute to the discussion – and nor would a discussion of them help to find answers to my original sense of
wonder.
However, in chapter 16 there is a description of references from the method model to
the disciplines of positioning, systems and graphics, in other words a description of the role of
these disciplines in the overall procedure. All the rest of the work (and the description of
this work) in this book is related to actual content.

4.2.4 Origin and limits of the problem field: conclusion
There are some experts, cf. the first examples in sections 4.1.1 to 4.1.3, who are able to
carry out good production and transmission of geo-information – able to provide users
with a reasonable decision-making basis. But these experts base their work on intuition and
experience (implicit knowledge), not on explicit knowledge in the form of theories, models
and methods; so the best thing other people can do is to copy their deeds. This is problematic because it prevents others from utilising the existing knowledge (of the experts) on a
systematic and controlled basis to deal with new issues. In particular, it is problematic because the world of the geo-subjects has been influenced by new, abstract technology (the
pedagogical methods of which are not obvious), by an increasing number of new ‘products’ on a free market (leading to freedom of choice for users), and by the increased mobility of the labour force (reducing the amount of time people have to acquire the necessary
implicit knowledge).
One option when faced with these problems is to panic and turn away from this increasing complexity. But it is also possible to choose what may be a more constructive path, and
work to create explicit knowledge, as demanded by the aspects mentioned above. Explicit
knowledge is taken to mean theories, models and methods described in suitable works.
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My task is not to postulate that chaos prevails or that no-one has any idea what is going
on. Not at all. But with regard to the conclusion of section 4.1, which asked the question
“How do producers ensure that the meaning of the content in the transmission of geoinformation is created on a systematic and controlled basis, providing users with a reasonable decision-making basis?” I will claim that the explicit knowledge mentioned above does
not exist. It needs to be created!

4.3 Literature and other explicit knowledge
By way of introduction to this section on literature and other forms of explicit knowledge,
it is necessary to repeat and underline that my search for theories, models and methods
about content, and my conclusion that they are largely non-existent because the literature focuses largely on form, does not reflect the belief that this is an ‘either-or’ situation, or that
content should be dealt with before form (or vice versa). For me this is a ‘both-and’ situation,
dealing with the synthesis between content and form.
In the course of the 27 years that have elapsed since my first question about the level of
knowledge described in this book, I have been looking for theories, models and methods
to help me progress past my sense of wonder and answer the questions outlined above. I
have never managed to find one or more theories, models or methods to clearly and directly satisfy my need. Nor have I managed to find any people (or organisations) working
on this issue – working to develop theories, models and methods to satisfy the need described in chapter 2 and sections 4.1 and 4.2.
I worked for five years at Eidgenössische Technische Hochschule in Zürich (ETH)
without finding what I was looking for. And I was involved in research and development
for eight years at the National Survey and Cadastre Denmark without finding it. And nor
have I found it in all my years of teaching and researching at Aalborg University – nor in
the years during which I was involved in mapmaking and geo-communication in Denmark,
Greenland and Oman.
Despite a great number of visits to conferences, symposia etc. for geo-communication,
geo-informatics, geo-information, cartography etc. all over the world, I have not found a
direct answer to what I was looking for.
Nor has the literature (books, journals, homepages etc.) provided a direct answer to what
I was looking for – although I have found plenty of relevant information along indirect
paths.
But before I start an analysis of the existing literature and other forms of explicit knowledge, a single precondition must be established. In this book the concept of geo-communication
is based on polydisciplinary activities in the transmission of geo-information, enabling users (on the basis of agreement) to reach a reasonable decision-making basis for their activities. The concept of cartography describes the production-oriented discipline of expression,
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whereas maps are created50. In section 4.3 my choice of authors may surprise some readers,
since the authors quoted here all seem to express themselves in relation to cartography and
cartography research – not in relation to geo-communication. My claim is that most of the
authors quoted, and certainly the most recent of them, should have written geo-communication
rather than cartography. Naturally, traditional cartography has converged in the direction of
geo-communication in recent years owing to the implementation of IT and web-based infrastructure etc. So in a de facto sense, these authors, some of whom I know and most of
whom I have heard giving papers at conferences, work with geo-communication – even
though they call it cartography. I do not know why the term cartography has been retained
when the polydisciplinary nature of this field has grown far beyond the traditional understanding
of the concept of cartography. I believe there is a significant difference between cartography
and geo-communication (cf. chapter 11), which is why I write about geo-communication
and not about cartography. The colleagues (authors) quoted here also work with geocommunication (the most recent of them, at least), even though they call it cartography. So
my choice of authors is not based on the explicit description of their working field, but on
the nature of their working field (which is in most cases geo-communication). Consequently, the authors quoted here represent (despite their formal statements to the contrary)
state-of-the-art in research into geo-communication – which is why they have been chosen.

4.3.1 Colleagues who have also been looking
I have not managed directly to find the explicit information in relation to my original sense
of wonder and the issue in question here. However, there are other people who have also
wondered about the absence of theories, models and methods for mastering the content of
geo-communication. Not many people – but some at least. The leading figure in this group
was the director of ESRI, Scott Morehouse (ESRI produces ArcGIS and is the Microsoft
of the world of the geo-subjects). At the Swedish GIS-conference in 2004, Scott Morehouse expressed the same basic sense of wonder as I have done when he said that the geosubjects lack knowledge of and models for the relations between the objects of reality and
the content of geo-communication [Morehouse, 2004]. Other leading figures in the field
such as Daniel Montello [Montello, 2002], Alan MacEachren51 [MacEachren, 1995], John
Keates52 [Keates, 1996] and Christopher Board [Board, 1977], have expressed a similar
awareness regarding the issues that both [Morehouse, 2004] and I have been wondering
about. See section 4.3.4 for a discussion of this.
50
51

52
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See chapter 11 for a more detailed discussion of geo-communication and its relation to cartography.
Alan MacEachren is Professor of Geography and Director of the GeoVISTA Center at Pennsylvania
State University, and chairman of the Internatioal Cartographic Association Commission on Visualization and Virtual Environments. Possibly the most important figure in the sciences of geocommunication and cartography respectively in recent years.
John S. Keates was Associate Professor of Cartography at the Department of Geography and Topographic Science at Glasgow University. The founder and editor of the Cartographic Journal. President
of the British Cartographic Society. Keates is one of the great theorists of cartography.
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[Montello, 2002] writes that since about 1950 there has been a good deal of research
into cognitive aspects of cartography, apparently peaking with Antonín Koláčný (see mention of [Koláčný, 1969] in section 4.3.4). But Montello also regrets that for various reasons
theories and models for these cognitive aspects have never really been recognised outside
academic circles, and that research into these aspects has not managed to grow – it has
stagnated owing to demands for applied research rather than basic research.
Others have expressed the same basic sense of wonder as I have. For instance Professor
Georg Gartner, Technische Universität Wien, who presented a paper at ICC1999 on
“Quality”, in which he expressed his surprise that there were no quality concepts in play
other than mere geometric precision and transmission conformity, and who confirmed to
me as late as December 2005 that no progress had been made in this area since 1999. In a
conversation at a symposium in Vienna in 2004, Karen Urquhart (a PhD scholar from
Brisbane, Australia) expressed the same sense of surprise at the absence of quality consciousness in the subject. In other words, for both these colleagues the issue at stake involved criteria for good and bad. And from there one quickly arrives at the question of
why content A has been chosen rather than content B.
As mentioned in section 4.3.4, others apart from those mentioned above and myself
have wondered about the limited number of theories and models for the non-geometric
aspects of content in geo-information and geo-communication.
The sense of wonder expressed by these individuals has inspired me to continue with
my work (developing theories, models and methods), rather than being defeated by the
sense of wonder I have felt over the years. I no longer feel that I am the only one working
to create theories, models and methods for the systematic and controlled mastery of relevant content in transmitting geo-information (with a view to geo-communication).
In connection with my original sense of wonder (the Swiss school atlas and my PhD
dissertation), I naturally discussed the issue with Professor Ernst Spiess, with whom I
worked for five years. As a result, he obtained a PhD grant53 for me from the Swiss Research Council because this was an area on which nobody had focused before (with regard
to theories and models); see section 4.4.
Ever since my original interest was aroused I have been asking colleagues in Denmark
and around the world – including colleagues at the above-mentioned symposia and conferences from the Czech Republic, Germany, the US, Finland, Australia, UK, and Russia. I
have had (and still have) particularly good contact with Professor Lorenz Hurni, ETH
Zürich (Spiess’s successor), Professor Georg Gartner, Technische Universität Wien, Professor Michael Peterson, University of Omaha (Chairman of the ICA’s Commission for
Maps and the Internet54 and author/editor of recent books including an anthology about
GIS, geodata, transmission of geo-information etc.) [Peterson (ed.), 2003]), and Professor
53
54

See [Brodersen, 1986]
See www.icaci.org
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Alexander Wolodtschenko, Technische Universität Dresden (Chairman of the ICA’s
Commission for Theoretical Cartography19). I also had the opportunity to discuss the issue
with Alan MacEachren as recently as June 2006 at the AutoCarto-2006 conference.
The question that I asked these individuals and others was whether they knew of any literature dealing with my task (as described in chapter 2 and sections 4.1 and 4.2). Sometimes the question was asked directly, and sometimes indirectly in my own lectures and papers. The answer was always the same: No, not as far as they knew. But they also said that
they regarded this as a relevant and necessary topic for research (formation of a theory and
modelling).
On other occasions, in connection with peer reviews of my articles in journals and chapters of books, I have learned that as far as the reviewer concerned was aware, the topic had
not been dealt with at conferences and symposia or in the literature – but that it seemed
relevant and necessary. However, there were occasional comments to the effect that the
topic was nothing but Scotch mist, and that I would be better advised to relate my work to
the latest technological developments, system development etc.

4.3.2 Symposia, conferences, seminars etc.
Over the years I have taken part in a great number of conferences and searched for information about theories, models and methods focusing on the general problem mentioned in
chapter 2 and sections 4.1 and 4.2 above. Unfortunately without any direct, concrete, positive results. For instance, every other year the International Cartographic Association (ICA)
arranges a world conference normally attended by a couple of thousand colleagues, giving
about five hundred papers each time. In the years during which I have attended (since
1995), I have not managed to find the information I was looking for. A search of the proceedings of these conferences does not reveal any papers about actual content in the transmission of geo-information or geo-communication. The vast majority of papers deal with
the processing of content, and with technology.
During my 27 years in the business, I have regularly attended other conferences, seminars, symposia etc. in the US, Germany, Switzerland, Austria, Denmark, Norway, UK,
Canada, and Sweden without achieving any direct, positive results in my search.
4.3.3 Development projects
Based on my experiences as a student of surveying back in 1978, as described in chapter 2,
I expected to find methods to match the pattern of my search, while I for a number of years
worked for development projects for NATO and the DGIWG55. I definitely expected that
NATO, the largest standardisation organisation in the world, would have this area covered.
55
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The Digital Geographic Information Working Group (DGIWG) is a NATO-associated, international
organisation involving nearly all NATO countries plus Australia. The DGIWG was formed in 1990 to
boost NATO’s documentation of maps and geodata to cope with the paradigm shift from analogue
paper maps to computers. See https://www.dgiwg.org/dgiwg/index.htm
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The long traditions of military-topographical mapmaking when it comes to paying attention to the meaning of the content would surely be evident in the work done by NATO and the
DGIWG. But no! The best example is DIGEST56 part 4, also known as the FACC (Feature Attribute Code Catalogue). The FACC was originally a code catalogue for the US military. It was adopted by the DGIWG with a view to using it as a data dictionary (ontology)
and code catalogue for the domain ‘NATO’s maps and geodata’.
I took part in the meetings at which the FACC was developed, and can report that this
did not take place on a systematic and controlled basis with regard to the meaning of information (cf. the example of topographical maps in chapter 2), being more concerned to ensure
that everyone should be able to find themselves in the document. The efforts made in
connection with the FACC resembled information architecture and mainly focused on determining the logic of the document (in other words: the content exists already, and now
we need to organise it logically). My conclusion is that the military world of maps, geodata
etc. has not yet provided me with any answers.

4.3.4 Confirmation of my sense of wonder in the literature for
geo-information etc.
The recent literature on modern cartography is often divided into theoretical cartography
and applied cartography. [Ramirez, 2004] describes the following division of theoretical
cartography: Cartographical language (linguistics), cartographical modelling, cartographical
communication, geo-spatial data manipulation, geo-spatial data processing, and geo-spatial
data visualisation. [Ramirez, 2004] also describes the following division of applied cartography: production, evaluation, usage and education.
As mentioned already, this book deals not with cartography but with geocommunication. In this section 4.3.4 my investigation of the literature is based on cartography literature. There seems to be a difficult contradiction here, as mentioned in the introduction to section 4.3. There are two answers to this: (1) Unfortunately, the amount of
literature explicitly devoted to geo-communication is extremely limited – if not absent altogether. (2) It is true that large parts of the cartography literature (about geo-information,
maps, geodata, modelling, data processing etc.) claim that they deal with cartography, but
(in my opinion) actually write about the subjects, processes, elements etc. on which geocommunication is based (see the description of relations between geo-communication and
cartography in chapter 11).
I do not know whether the fact that the literature still uses the term ‘cartography’ is deliberate or accidental. But I do know that this so-called ‘cartography literature’ contains a
number of subjects, processes and elements that have a natural place in the basis of geocommunication. So I will use the term ‘cartography literature’. Consequently, in the follow56

The Digital Geographic Information Exchange Standard (DIGEST) started as an exchange format,
but has grown to include the FACC data dictionary. See også www.digest.org
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ing description of cartography literature the term cartography should not be taken literally –
instead, it should be taken to mean geo-communication.
It should be pointed out right from the beginning that the conclusion – in relation to
the initial question about the origin of the content – in this chapter 4.3.4 is that most of the
researchers and authors of literature on modern cartography that I have read, listened to or
spoken to, and who deal with this topic, say that the processes start with an identification of
relevant information without describing how this is done. However, some of them are interested in obtaining theories and models for doing so. Apart from this striking Achilles heel
in the literature quoted here, it is also worth noting that there are other important, useful
elements in these subjects related to geo-communication.
The investigation will be carried out based on [Ramirez, 2004]’s division of theoretical
‘cartography’ as explained above.

Research into cartography
[Robinson et al, 1976]57 and [Koláčný, 1969]58 described factors related to cartography
which are still valid and highly descriptive in relation to the transmission of geo-information, even though they were written more than 30 years ago. Robinson’s two most important works [Robinson, 1985 (original 1952)] and [Robinson et al, 1976]) play a large part in
[Montello, 2002]’s overall description of research into cartography. [Robinson et al, 1976]
and [Koláčný, 1969] wrote that research into cartography had concentrated primarily on
production methods and processes, and that users had been given an extremely passive
role. [Montello, 2002] sees things from a slightly different angle. He acknowledges a considerable amount of research into the cognitive aspects of maps and cartography, but also
underlines that these aspects have never had much impact in research circles, and that the
research has not made any progress since [Koláčný, 1969] – in relation to the task of this
book.
57

58
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[Robinson et al, 1976] have the following to say about cartography: “The term ‘cartography’ is generally restricted to that portion of the operation often termed ‘creative’, that is, concerned with the design of the map, ‘design’ being used here in a broad sense to involve all major decision-making having
to do with specification of scale, projection, symbology, typography, color, and so on.” And they add:
“When one surveys the history of cartographic thought he cannot help but be surprised at the fact
that, until recently, very little concern, either practical or theoretical, has been focused on the map as a
communication system.” In the preface to the book they summarise this as follows: “During most of
the long history of cartography, cartographers have been chiefly concerned with technical problems:
acquiring and perfecting geographic data, devising ways of symbolizing it, and inventing methods of
mechanically preparing and duplicating the physical map. Remarkably little concern was ever expressed about how a map actually accomplished what it was supposed to do – communicate.”
[Koláčný, 1969] writes: “In fact, however, cartographic theory and practice have almost exclusively
been concerned with the creation and production of cartographic works, so far. One would hardly believe how little thought literature has until recently given to the theory and practice of map using.” ...
“On the present level of cartographic theory and practice, the work of the map user is therefore
largely determined by the cartographer’s product. There prevails the tacit assumption that the user will
simply learn to work with any map which the cartographer makes. In other words, the map user is expected to submit, more or less, to the cartographer’s conditions”.
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The explanation of this failure to make progress is partly to be found in the history of
cartography. In many respects, topographical maps were the dominant type of map until
about the mid-1980s. For the previous 100-150 years, topographical maps had been produced by the armed forces for military purposes. Civilian use of these maps was tolerated,
but only if it was passive. In the mid-1980s mapmaking started to be democratised, due
primarily to the advent of computers (initiated in Denmark by the establishment of a distribution network for natural gas and the expansion of planning legislation). These developments overtook the necessary skills of craftsmanship and the costly means of production
used by cartography until then – and naturally, the new means of production were welcomed with open arms. But the process of democratisation neglected the content aspect of
cartography.
When the armed forces produced maps for their own military purposes, the user issue
was not problematic because the users and producers were strongly integrated and the
conditions generally constant. This made it possible to solve the user issue implicitly. Partly
owing to the democratisation of the means of production, but also influenced by increased
awareness of the environment and resources (exemplified in Denmark by planning legislation and amendments from 1969 onwards), a far greater number of types of transmission
of geo-information started to appear.
My claim is that in many respects this development was primarily controlled by technological progress rather than by consideration for users and usage. I have always wondered
about this, and I still cannot explain why this should be so. [Montello, 2002] expresses the
same surprise, and gives one possible explanation59: it seems more attractive to launch
yourself into IT-based work and research because quick results can be achieved – rather
than considering a great volume of complex cognition research60. Research and development in cartography and subsequent related and derived subjects have largely focused on
production technology, and users have to some extent been overlooked. In relation to this,
59
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[Montello, 2002]: “Aside from these intellectually substantive reasons for the decline of cognitive research in cartography, the advent of the computer in cartography contributed to its decline for pragmatic reasons. Several cartographers … believe that the ‘digital revolution’ (that is, automated cartography and GIS) dampened, if not destroyed, interest in cognitive cartographic research. One reason is
simply that GIS gave graduate students something to pursue that was seen to be easier and more tractable. High-quality behavioural research requires training of a kind not readily available in geography
departments; a lack of such training led to poorer research, which in turn led to some of the deserved
discrediting of map-design research.”
As long ago as 1969 [Krippendorf, 1969, p.3] drew attention to this issue (the italics are my own):
“The body of literature on content analysis has been growing steadily since the beginning of this century. (...). On the surface, these quantitative developments seem to indicate a healthy state of affairs.
But works of a methodological or theoretical nature, papers that attempt to elaborate critical issues, or
proposals that give direction to this kind of inquiry are distressingly hard to find.
What accounts for this disparity in content analysis literature is not so obvious. Perhaps it is the result of the inherent complexity of the subject matter, or it could originate from the absence of abstract theoretical concerns. But in view of
the increasing investment being made in the design of computer techniques for analysis, theoretical frameworks that lend
themselves to algorithmic representations and solutions to methodological problems become the critical prerequisites for further progress.”
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the quotation by [Longley et al, 2005] and the contrast between it and [Uhlirz, 2005] in the
eighth example in section 4.1.4 has an extremely clear message! A parallel can be found in
systems development, for instance in [Lauesen, 2005, p.41ff]61, which is a copious work on
“User Interface Design”. Among other things, Lauesen describes his experience of more
than 20 years of systems development and says that software programmers often state or
imply that the user interface is the boring part of the project, and that the user interface is
often something that the programmer ‘adds on quickly’ at the end, when all the ‘important’
aspects (the contents of the program) have been completed. Lauesen writes that this behaviour is based on an assumption that programmers are completely aware of what users
need – but that this rarely turns out to be true when it comes to actual usage by users.
During the last three decades of the 20th century and the start of the 21st century, research has been carried out focusing on the relationship between users and cartography, although the results of this work have rarely been transferred to practical everyday life. The
research has been not only united into a single common group, but also gathered or spread
across various topics such as communication, symbolising, design and visualisation (cf.
[MacEachren, 1995] and [Montello, 2002]). In relation to the relationship between users
and cartography, these research activities have focused primarily on the perceptual aspects
involved between map and user.
Interest in research into these aspects has primarily been based in North America, although there have also been contributions from Europe. Alan M. MacEachren’s “How
maps work” [MacEachren, 1995] provides (particularly in chapter 1) a detailed description
of the research until the mid-1990s. In [Montello, 2002], Daniel Montello discusses the research in “Cognitive Map-Design Research in the Twentieth Century: Theoretical and Empirical Approaches” (Montello uses the concept of design in its broad sense, meaning not
only (indeed very far from) symbols, colours etc.). [Ramirez, 2004] is another book (currently in draft form) about research into theoretical cartography. [Ramirez, 2004] also describes the activities and results of the various branches of research. [Ramirez, 2004]
writes62 in conclusion that a great deal of energy has been invested over the past 50 years in
implementing computers in cartography by developing effective production systems and
61
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Søren Lauesen is a Professor at the IT University in Copenhagen.
[Lauesen, 2005, p.42]: “The fact is that system developers don’t know the users and their tasks as well
as they know the computer. So the system will work fine on the computer, but not with the users. I
have been a developer myself for more than 20 years, and we always believed we knew the users and
their tasks, or that we could use reasoning and logic to find out. We never could. Often developers
don’t design the user interface until late in programming. I often hear developers talk about the user
interface as something boring to be added at the end of programming.”
[Ramirez, 2004]: “For the last fifty years, a great effort has been dedicated to incorporating the use of
computers into cartography by developing efficient digital map production, geo-spatial information
and land information systems”, and “Besides the technical aspect, another fundamental component of
cartography is the theoretical aspect. Efforts to develop a theory of cartography are limited.”, and
“Despite the large number of publications in theoretical cartography, there is no coherent cartographic theory but only unconnected pieces.”
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GIS. He also writes that in parallel with the technical aspects, the development of a theory
of cartography still remains to be done, including a model for a cartographical language to
promote communication.

Language (linguistics) and geo-communication
Gyldendal’s Danish Encyclopedia (Den Store Danske Encyklopædi) contains the following
definition of the concept of language63: “Sign systems used by people to communicate with
each other in speech, writing …; also used about other forms of communication system.”
So it seems like a good idea to find out whether there are any common interests between
natural language and geo-communication, since they both use signs to exchange information (see page 397 for a definition of the concept of information).
One introductory question could be: why it is at all interesting to examine the function
of signs in communication? It is interesting because no sign used in any form of communication has been given by a law of nature, and nor are any interpretations of signs given by a
law of nature. Signs, their meaning and interpretation, are to a large extent made and defined by Man (see section 9.2 on Saussure and structuralism). As a result, it seems reasonable to conclude that in certain respects the function of signs in geo-communication involves a kind of grammar. If you want to be good at geo-communication, you need to
learn the requirements of good language use in geo-communication: the basic systems that
describe what signs consist of and what ‘laws’ control these signs. If the requirements for
good language use are not learned, arbitrary chance will have a greater influence on
whether you will be understood correctly when you geo-communicate. And basing the
chance of success in geo-communication on arbitrary factors is not to be recommended.
By way of comparison, we can consider an imaginary example: a natural language which
does not have a defined grammar64. The lack of grammar reduces the likelihood of correctly interpreting information considerably. Here is another example: the confrontation
with a foreign language which does have a defined grammar, but whose signs you are not
familiar with. You may recognise a few words and be able to guess that something is being
transmitted related to restaurants and food. If you are standing in Jakutsk in darkest Siberia
looking for a restaurant, you will probably encounter some difficulty because you do not
understand the signs of the local written language. You will probably not understand the
63
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As far as I know, there is no such thing as a single, common, ‘official’ definition of the concept of language.
According to [Kognitiv Semiotik, 2003], a language is characterised among other things by the fact
that it contains an alphabet and a grammar, including a syntax.
For instance, grammar can be defined as consisting of syntax, word formation, phonetics and
morphology (source: Bernt C. Møller, Aarhus School of Business).
[Salmonsen, 1915-1930] describes grammar as follows: “Grammar is concerned with sounds and
their connection to words and word components (phonetics), word formation (derivation, compounding), word inflection (declination, conjugation), semantics (semasiology, synonymics), word usage and
position (syntax).”
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grammar, either, and in fact you may not even know whether the people of Jakutsk have
ever heard of the phenomenon of a restaurant in the same sense as the term is used in the
western world.
The example of the restaurant in Jakutsk is entertaining, because basically it does not
represent a life-threatening activity and is therefore primarily of academic value. If you
were standing in Jakutsk and felt hungry, you would probably manage to find something to
eat. An example involving municipal planning as geo-communication is a far more serious
affair. I believe (and a great number of discussions with municipal mapmakers and GIS
staff have confirmed this belief) that very few laymen (citizens in a municipality) understand municipal plans. If this is correct it is an unreasonable situation because municipal
plans constitute the contractual basis for a major proportion of social developments in the
years ahead, as well as being the basis of considerable financial investments. If this is true,
laymen do not really have access to and influence on this information about development
because the transmission of municipal plans is not carried out with due respect for the basic theories and principles of the life of the signs involved and their use in geocommunication.
[Ramirez, 2004] writes, with reference to [Ratajski, 1973], that there are basic differences
between reading conventional languages and cartographical language. The letters in a conventional language are linear and discontinuous, they have a constant orientation and their
meaning is independent of size, colour and form. The signs of cartography, on the other
hand, have a two-dimensional nature: both discontinuous and continuous, arbitrarily oriented, and with a meaning depending on size, colour and form. This underlines the fact
that there is a difference between language and cartography which renders it inappropriate
to regard the theories and methods of language as directly useful in the transmission of
geo-information.
Attempts have been made to develop a cartographical language (for instance [Bertin,
1974] and [Ramirez, 2004]), but so far success has been limited. A cartographical language
would need to contain a language system, which would be the available graphical signs65;
and a grammar, including a syntax66.
65
66
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For example Bertin’s graphical variable, see [Bertin, 1974] and [Brodersen, 1999].
Peer F. Bundgård [Bundgård, 2003] describes syntax as follows: “A perceived scenario consisting of
two elements and an action connecting these two elements, could result in [TOM], [JERRY],
[CHASE]. These lexemes would constitute the constitutive side of the statement that refers to the real
scenario. However, from a language viewpoint – and even from a cognitive viewpoint – this is not
sufficient. So far we only have the components, but not the whole. We have the discrete elements, but
not the continuity and integrated character of the perception. In short, we have [TOM], [JERRY],
[CHASE], but not ‘Tom is chasing Jerry’. Perception only produces the elements of meaning in a
statement – not the principle that links these elements to each other. So this entirety must be obtained
by other means. This is the task of syntax as ‘synthetic logic’. Syntax receives the semantic units produced by perception, and ‘combines’ them into a whole by adapting them to an existing logical form.
When the cognitive subject receives disjecta membra like the above, he has syntactic forms or moulds
which convert them into whole entities and thereby into a subjectively integrated meaning. So the sum
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The semantic component determines, as part of the grammar, what the signs used mean.
For instance, concrete identification of the semantic component can be carried out for a
given, stable map serie67, while attempts to create a universal map sign index or object type
catalogue68 have so far been abandoned. Nor do they give much meaning (owing to variation between cultures and the diversity and variety of phenomena). Similarly, lexicography
focuses on vocabulary, which in connection with geo-communication could be described
as the development of an object type catalogue. A related area of study is ontology69, which
separates perception from reality. Roughly speaking, ontologists believe that it is the principle(s) behind Man’s (limited) sensory abilities and the derived sensory impressions that
define reality. This book does not deal with ontology (the object types contained by reality),
nor with what object types are interesting for a given project. On the other hand, the theory presented in chapters 5 to 11 is a necessary instrument of analysis for ontology. If the
objects of reality are to be defined, in an object type catalogue, for instance, it is necessary
to start by analysing the signs by which phenomena appear.
Syntax in natural languages determines the value of the structure of signs, for instance
the order in which words occur. For example: A man riding on a horse is different from A
horse riding on a man. This is also the reason why a word such as
anti•dis•establish•ment•arianism is easy to read and understand even though it consists of
individual elements that mean something different. For reasons of principle, a similar form
of syntax cannot be introduced into the transmission of geo-information, since the signs
are placed – in the case of a map – where the geographical coordinates dictate and not in
relation to neighbouring signs. But on the other hand, it must be pointed out that because
certain signs are located in a particular way in relation to each other (on a map, for instance), users can use their experience to read a kind of syntax into the map and thereby

67

68
69

(Semantics: [TOM], [JERRY], [CATCH]) + (Syntax: Nominal syntagm, Verbal syntagm, Nominal syntagm) leads to the result (and thus the experience content): ‘Tom catches Jerry’.”
NATOs Joint Operation Graphics (JOG) and navigation charts are examples in which standards have
been laid down for which signs are permitted (and what they mean). Two stable map series in a stable
user world.
One example of an object type catalogue is the DGIWG’s FACC (see the book’s homepage for a
www link).
Politiken’s (Danish) lexicon of philosophy [Lübcke (ed.), 2001] on ontology: “The study of existence
as it is, the science of existence. Ontology is the science of the special and essential characteristics of
objects that exist. A distinction is often drawn between formal ontology, which seeks to identify the
general characteristics of all possible objects in existence; and material ontology (or regional ontology),
which seeks to account for the various types of existence, for instance the material ontology of numbers, the material ontology of physical objects, or the material ontology of human beings. (…)”.
Gyldendal’s (Danish) Dictionary of Loan Words on ontology: “Idealistic study of existing objects,
of the general principles of existence, in which perception and reality are distinguished from each
other.”
Munksgaard’s (Danish) Dictionary of Loan Words on ontology: “The study of existing objects, of
the true nature of things”, and “Procedure by which one can deduce a corresponding external reality
(the existence of God, for instance) from a concept.”
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derive sense from a confusion of signs70. Cartography or the transmission of geo-information does not in all respects possess a language system with a defined syntax, so in principle
it only makes limited sense to compare geo-communication with language.
[Keates, 1996] wrote71 that semantics deals with the relationships between signs, what
signs designate, and therefore also what signs denote. A semantic rule determines the conditions under which a sign is applicable to an object, although Keates does underline that
this viewpoint is open to debate.
Modern linguistics demonstrates that syntax and semantics cannot in fact be separated,
but that they are integrated into each other, see [Kognitiv Semiotik, 2003]. In relation to
geo-communication, this means that although location (geographical coordinates) is an important aspect of geo-information, location has also indirectly arisen as a consequence of
structures in society and reality, resulting in the fact (for instance) that certain object types
are not normally located next to each other (for instance, social structures mean that the
object type known as a racetrack is not normally found in the immediate vicinity of the object type known as a town); or that certain object types ARE normally located next to each
other (for instance, social structures mean that the object type known as a road is normally
found near the object type known as a house).
In 1969 an anthology entitled “The Analysis of Communication Content” was published
following a conference on the same subject. This 1969 anthology contains several articles
which are of interest to this book. [Krippendorf, 1969, p.11]72 defines Content analysis as the
use of replicable and valid methods for making specific inferences regarding the relationship between a given
text and the attributes of its sources: One precondition for such a content analysis, according to
[Krippendorf, 1969, p.7f], is that in the vicinity of an analyst there is a source, a system that
attracts attention. For Krippendorf the term ‘a system’ covers virtually everything that performs activities (political systems, conversations etc.) In addition, this source can only be
partially observed by the analyst. The transmission of information from source to analyst is
a one-way process, allowing the analyst no chance to manipulate or influence the source.
The analyst’s motivation is based on a wish to acquire knowledge about aspects of the
source which are not directly accessible, and finally on the goal of linking the text and observations with events, behaviour or phenomena associated with the source. [Krippendorf,
1969, p.70] defines his research field as: “I want to examine what a message source looks
like through the assumptions that content analysts tacitly make after having decided on a
particular analytical construct.” This is an interesting and novel perspective. Krippendorf

70
71

72

See the book’s homepage for two examples of how to read syntax from a map:
www.geokommunikation.dk/syntaks. See also footnote 66.
[Keates, 1996]: “Semantics deals with the relationships between sign vehicles and what they designate,
and therefore what they denote. A semantic rule ... determines under which conditions a sign is applicable to an object.”
[Krippendorf, 1969, p.11]: “the use of replicable and valid methods for making specific inferences
from text to other states or attributes of its source.”
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then defines three ‘message models’: association model, discourse model and communication model.
The association model [Krippendorf, 1969, p.73] is based on an idea about direct, statistical associations between coinciding events; the source can be represented by a finite
number of dimensions which are logical or observable for an analyst. The more observations, the better. The association model is no good if the source displays any form of intelligence or awareness, or if the source exercises control over its products. Language messages or language-like messages such as communication between people cannot be analysed using the association model.
The discourse model [Krippendorf, 1969, p.79] describes and refers to the source. The
typical discourse is a speech, a monogram, a story etc. The discourse depends on the reader
possessing the ability to understand what a message is about.
The communication model [Krippendorf, 1969, p.90] is based on conversation between
people. Communication is used to acquire knowledge of the source’s purpose, something
for which neither the association model nor the discourse model is suited.
Unfortunately (for this book), Krippendorf says nothing further about how the content is
created – he assumes it is present from the outset. Krippendorf’s aim is to design models
for the analysis of existing information, thereby tending towards the formation of meaning
and cognitive theory. Neither of these two topics lies within the scope of this book.

Cartographical modelling
The research branch known as cartographical modelling is based on an assumption that geoinformation consists of models of the objects represented. [Board, 1977]73 comments that
reality is the initial data for an abstraction in the form of a cartographical model. The idea or
perception of reality (in other words, the producer’s bias or attempt to comply with the
needs of users) helps to reduce the original real data to information. Such mental states can
be called data filters. A selective observation of reality occurs when a producer decides how
much information can be allowed to pass through to a user. [Board, 1977] describes this
aspect of maps as an abstraction of the real world in his “Map-Model Cycle”, cf. Figure 32.

73

[Board, 1977]: “For the generation of the map-model, the initial data is the real world. Any mental attitude that affects the conception of the real world, any bias of the producer or any attempt to accommodate specific requirements of the user contributes to decreasing the pure information coming from
the real world. They are considered data filters. The selective view of the world is the stage in which the producer decides, ‘how much information can be allowed to pass through to the document.’”
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Figure 32. [Board, 1977]’s “Map-Model Cycle”. The left-hand side of the model describes the process
from the real world to the abstraction (the map). The right-hand side describes the process from the abstraction (the map) to a given concrete case. Board points out that information given to the user may lead
to one or more trips around the model.

Board points out that information given to the user (whether this is an end-user or a
producer) may lead to one or more trips around the model. This idea of a cyclic or repetitive process has helped to inspire my definition of communication (see page 399 and section 8.4). Board’s idea is in accordance with the principle of philosophical hermeneutics regarding the fusion of horizons based on prior ‘approximations’ (see chapter 7).
The dual nature of Board’s “Map-Model Cycle” (Figure 32) also reflects the basic scientific principle that progression occurs based on a concrete example1 via a general abstraction to a concrete example2 (as described in Figure 11).
In other words, in principle Board posed the same basic question as [MacEachren, 1995,
p.6]74, [Koláčný, 1969] and the author of this book: how can the relevant attributes of phenomena be identified? Unfortunately, Board continued down what must be described today as a traditional topographical-cartographical path. It is true that [Board, 1977] writes
explicitly that maps are an abstraction of the real world; but in relation to the position of
74

[MacEachren, 1995, p.6]: “Little attention has been directed to how decisions are made about what
should and should not be mapped (…)”
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the world of the geo-subjects at that time (the article was written and first published in
1967), it is perhaps understandable that he progressed no further than he did. This means
that today it seems reasonable to use Board’s work as a launch pad for abandoning the basic principle about replicating a direct, visible geometric design of objects and switching to
a phenomenon-based world in which geometry is one possible dimension.
One limitation in Board’s position is illustrated by [Board, 1977]’s chart of “the gradient
between reality and abstraction” (Figure 33). The writing in the chart as shown here is almost too small to read (apart from the headings). But this does not matter very much. The
most important points are shown in the headings. The chart shows that the basic and generally indisputable principle is a question of replicating the geometric attributes of objects.
Board and others never doubt this – even a new book like [Balstrøm et al, 2006] is based
on the geometric.

Figure 33. [Board, 1977]’s chart of “the gradient between reality and abstraction”. The chart shows a traditional perception: the task of the geo-subjects is to replicate directly visible objects in a geometric design.
However, the correctness of this claim must be doubted with reference to a concrete usage of geoinformation which reverses the degree of complexity and abstraction.

In the chart shown in Figure 33 this is revealed by the fact that an air photo, for instance, is described as having the greatest degree of complexity. It is true that with regard
to a geometric principle an air photo is extremely complex. But I do not agree that an air
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photo should be classified as having the greatest degree of complexity with regard to other
types of usage. If the task (quite simply, but realistically and reasonably) is merely to show
what the globe (or part of the globe) looks like from a bird’s eye perspective, then an air
photo is not complex. But if the task is to collect information at a detailed, technical level,
it is absolutely reasonable to regard an air photo as extremely complex. The issue of
whether geo-information is being presented in complex and abstract fashion or not all depends on the usage (task) in question. In the bottom right-hand corner of the chart Board
places maps of air corridors. A pilot would undoubtedly disagree. For a pilot, air corridors
are extremely concrete.
The regrettable fact about the aspect illustrated in Figure 33 regarding a basic geometric
world picture is that it is repeated in virtually all the disciplines of the geo-subjects. For instance in generalisation. Virtually all the research carried out into generalisation until now focuses on developing algorithms for the mastery of geometric aspects of objects. This is
true, for instance, of the Institut für Kartographie und Geoinformatik at the University of
Hannover75, which is currently regarded as a leader of research into generalisation, and it is
true of [Longley et al, 2005, p.80ff].
Notwithstanding these problems regarding the geometric basic principle, [Board, 1977]
says that what is involved is not a ‘raw’ replication of reality on a scale of 1:1, but that abstraction is used when a producer passes from reality to information, or when a user passes
from information to reality. Unfortunately, Board and others do not describe how this abstraction is achieved. In other words, there is no theory or method to identify objects
(phenomena), their attributes (and their meaning). [Koláčný, 1969]’s introductory observation process (see description in connection with Figure 35) is not a tool for analysis either,
but describes a process (see detailed description of Koláčný’s model on page 108 and in
section 8.3).
[Ratajski, 1973] is perhaps the leading representative of cartographical modelling on a
theoretical level. Ratajski’s models lie outside the primary task of this book, because Ratajski’s work describes (with models) the activities and actions (processes) involved in cartography – in other words, he draws up a detailed list of the process elements involved in cartography. Ratajski’s models are described in detail in section 8.5 (Figure 92 and Figure 93)
on models for communication elements.
[Spiess, 1973] is an interesting description of a case in the International Cartographic
Association (ICA), involving an attempt to identify a generally accepted definition of the
concept of Map Author. A total of 143 comments were received from 25 countries, and it
was not easy to reach agreement. 43% agreed with the definition “Individual or agency, responsible for the broad concept of a map and/or for its scientific or thematic content.”
10% agreed with a French definition, and 20% with a German definition. Each definition
was supported by diagrams showing work processes and work functions. I will not discuss
75

http://www.ikg.uni-hannover.de/forschung (May 2006).
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here whether the definitions were sensible or not, but merely point out that there was certainly no general agreement about the work the function of a Map Author performs. And
nor was there any reference to systematised work descriptions, models, theories etc. The
latter point is perhaps the most interesting in relation to the task of this book.

Function, appearance and geo-communication
The Swiss cartographer and information theorist Rudolf Knöpfli (in [Knöpfli, 1993]) was
one of the few people within traditional geo-information, mapping and geodata and cartography circles to write about models for a distinction between what he called a natural appearance (a visible, physical, geometric appearance) on the one hand, and the meaning of nature on the other. This is an important distinction, which is emphasised in this book –
partly inspired by Knöpfli’s work. Knöpfli used his observation (of the necessary distinction) as an approach to semantic generalisation, which is dealt with in greater detail in section 15.6. My task is not the same as Knöpfli’s. My task is to identify the best content, not
to find out how to process the content when it has been identified and chosen. I have been
fortunate enough to have heard two lectures by Knöpfli on this topic, and even to have
had the opportunity to discuss the topic with him alone, which has improved my understanding of [Knöpfli, 1993]. When asked, Knöpfli told me what had inspired him to draw
this distinction between natural appearance and meaning. Naturally, he was familiar with
Shannon & Weaver [Shannon et al, 1949] and Antonín Koláčný [Koláčný, 1969]; but his
theory had largely been developed by logical thinking in connection with the use of topographical maps while walking in the mountains or performing similar activities.
With regard to the task of this book, the core of [Knöpfli, 1993]76 is that the natural appearance and the meaning of information are two different things, and that the main thing is
to replicate not a natural appearance but an abstract attribute. An attribute is abstract because it does not occur in nature but depends on an issue. The main thing is the meaning
that nature (the object) obtains when a question is asked.
It was Knöpfli’s distinction between a natural appearance (the directly visual) and meanings (the abstract attributes of objects) which originally inspired me to understand the ne76

[Knöpfli, 1993]: “Nun sind aber natürliche Erscheinungen und Bedeutung einer Nachricht, man denke da wieder an eine Bahnlinie, zwei verschiedene Dinge. Was sind die zwei dünnen, durch die Natur
sich hinziehenden Eisenstränge im Vergleich zur riesigen Bedeutung, die ihnen für eine ungehinderte
Fortbewegung zukommt, besonders wenn es sich beider Natur um eine unwegsame, wilde Gebirgslandschaft handelt! Und was uns wiederzugeben ist, das ist keineswegs die natürliche Beschaffenheit
der Natur, sondern eine abstrakte Eigenschaft. Abstrakt ist sie deshalb, weil sie in der Natur an sich
nicht vorkommt, sondern auf einer Fragestellung beruht, also sozusagen erst mit einer Frage an die
Natur entsteht. Es ist der Wert, den sie mit einer Frage bekommt. Und der abstrakte Charakter solcher bedeutungsvollen Eigenschaften ist denn auch der Grund dafür, dass sie mit einer natürlichen
Wiedergabe der Natur gar nicht ihrer Bedeutung gemäss wiedergegeben werden. Damit wir also begreifen, was die Natur für unser Leben, für unser Wirken und Handeln und vielleicht für das Überleben in der Natur bedeutet, müssen die für uns bedeutungsvollen Eigenschaften der Natur ihrer Bedeutung gemäss wiedergegeben werden.”
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cessity of finding a new point of departure than ‘simply’ the geometrically visual. In the
sixth example above (the railway tracks) in section 4.1.7, it is Knöpfli’s model of this distinction that is used in the analysis.
Some people may claim that a building is just a building, and that therefore there is little
point in discussing what a building is in relation to the transmission of geo-information and
geo-communication. But there may actually be a good deal to discuss, and this is the task
of this book. The claim that as far as geo-communication is concerned, a building is not
just a building. For instance, if a municipality orders a map77 from a traditional mapmaking
company, the mapping will be done in accordance with one of the accepted standards78.
These standards include and define the object type known as a building (see section 4.1.5).
So far, so good. But this definition, in Danish mapmaking standards at least, is based on
the fact that the interest focuses on the local accumulation of building materials that is traditionally called a building. But what if the interest focused on the function of a building (a
town hall, for instance) instead? Things would look very different then (cf. the example of
Copenhagen Airport and TOP10DK in section 4.1.5). In other words, the question in this
example is whether we wish to map physical appearance or function, because the two are
very different. For instance, in many African ‘municipalities’ the town hall takes the form
of the oldest man in the community sitting under a big baobab tree. There is no building to
map – but the function79 of the town hall is the same.

Figure 34. The registration of the function of town hall is the same in Denmark and Zambia. In Zambia the
function takes the form of the oldest man in the community sitting under a baobab tree. But the registration of the geometric design of the location of a town hall is very different. In Denmark, a local collection
of building materials (generally referred to as a building) is normally registered as a town hall.

77
78
79

In this connection, the term ‘map’ should be understood in the broadest sense, in view of the fact that
these days mapmaking companies supply data sets or an update of a database, for instance.
In Denmark, standards for technical maps (TK99) or Common Object Types (FOT).
See Figure 50 (a hedge) and its caption for a similar example taken from real life.
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This means that if a user is interested in function rather then the geometric design of locally collected building materials (traditionally referred to as a building), the requirements
for mapmaking are very different80. For ordinary citizens wishing to contact their municipality, the size of the town hall building (its physical appearance) is not interesting. What
they are interested in is how to contact their municipality (function). They can do this by
walking through the door to the town hall, making a telephone call, writing a letter or sending an email. Information about the physical appearance of the town hall is not relevant in
any of these four cases. The entrance is simply an address, a point (the door you walk
through), while telephone numbers and email and web addresses are stated in the form of a
text because they do not directly refer to a geographical location. In fact, any information
about the geometric design of the town hall building will probably only confuse people
(with regard to finding the right door to use, for instance).
A similar example is the object type called an airport (see example in section 4.1.5). For
ordinary citizens, (holidaymakers, for instance), the physical appearance of airport buildings
is not interesting (how big the buildings are, or how many runways, aprons, de-icing areas,
hangars etc. there are). Nor is the location of the fence around the airport interesting. For
ordinary holidaymakers there is one and only one piece of information in relation to the
phenomenon known as an airport that is interesting: the answer to the question “Where is
the door leading to the check-in hall?”81 Everything else is superfluous information, and
thus potential noise in the communication (cf. [Shannon et al, 1949] and [Knöpfli, 1993]).
Some people may say that it does not matter whether a map also contains information
about the physical appearance of a town hall or the extent and buildings of an airport – in
relation to geo-communication carried out with a view to the actions of an ordinary citizen.
The town hall occupies the whole building, after all, so what is the difference? The difference is the above-mentioned distinction between the function and physical appearance of a
certain quantity of building materials (as one of many possible examples) in relation to its
usage by users! In relation to usage by users, the two phenomena involved are completely
different!
If a producer takes his responsibility as a geo-communicator seriously, he must consider
differences in attributes (qualities), as described above, in relation to usage by users. The
task of this book is to describe a theory that makes it possible to identify such attributes in
systematic and controlled fashion, so that the production and transmission of geoinformation can be arranged accordingly (with a view to geo-communication).
80

81

This is exactly where the user’s influence starts, acknowledging and identifying what it is that the user
is interested in, cf. [Bertin, 1974], [Koláčný, 1969], [MacEachren, 1995], [Peirce, 1984], [Gadamer,
1986] and others.
Once you have checked in the rest of the process is automatic. Potential passengers follow the current
and arrows, with no idea of where they are in the building. At this point the process of orientation has
become one-dimensional. You can enter or leave Heathrow Airport without having the remotest idea
of whether you are walking east, south, north or west – or any idea of how far you have to walk. Mentally you simply follow the signs (this is one-dimensional navigation).
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It seems that proper work in producing and transmitting geo-information with a view to
geo-communication is that it must be based on identification of relevant information or relevant attributes of phenomena in relation to usage by users, and that this identification is not a simple
process that can largely be ignored (because time is short, for instance).

Communication theory and geo-communication
The research branch known as cartographical communication arose in the mid-1960s as a
supplement to the existing, general communication theory (for instance [Shannon et al,
1949] and [Ogden et al, 1972]). As described in section 8.3, the Czechoslovakian researcher
Antonín Koláčný82 described a cartographical communication model in 1969 [Koláčný,
1969]. Koláčný’s model is a universal model for describing general features of cartographical communication.

Figure 35. Koláčný’s model of cartographical communication [Koláčný, 1969]. The figures refer to processes and conditions described in [Koláčný, 1969]. The overall aspect of the model is that there is one reality that ‘feeds’ a producer, that the producer creates a map via a mental model and sends it to a user, and
that finally the user interprets the map and uses it to create his own perception of reality. The figure is
shown on a small scale here, but is available in large format on www.geokommunikation.dk.

82

The Czechoslovak Antonín Koláčný, Dr.CSc, leader of Prague’s research institute for geodesy and
cartography, carried out a series of trials in 1959-1968 to examine what school pupils learned from
looking at school atlases. These trials led to the cartographical communication model. Koláčný’s sense
of wonder at the qualities of school atlases is – surprisingly enough – the same emotion that led to my
research [Brodersen, 1986] in this area.
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Koláčný pointed out that the model consists of a limited number of elements, so it does
not pretend to be a complete description of all the aspects in the case. For instance, a
number of sub-processes are missing in the main process by which a producer creates his
picture of the world. This is precisely the task facing the first part of this book: to discuss
these sub-processes. Koláčný’s model is special because it describes relations between (1) a
producer’s work and preconceptions, (2) a user’s work and preconceptions, and (3) the
communication process (or transmission process). This is one reason why the model is interesting for this book.
For a further description of the model, please see section 8.3 and [Koláčný, 1969].
Koláčný designed the model at the end of the 1960s, which was a time when ‘oldfashioned’ analogue cartography was the only kind in existence. If the concepts used in the
model are adapted to modern transmission of geo-information, the model can be used as
the basis of the design of a new model for the production and transmission of geoinformation with a view to geo-communication.
Koláčný is regarded (cf. [Montello, 2002] and [MacEachren, 1995]) as the greatest contributor to the modelling of the concepts of cartographic information and communication of cartographic information based on a distinction between cartographical production and use. It is
worth pointing out that [Koláčný, 1969] distinguishes between cartographical information and
map content, with cartographical information being the true content (meaning an idea linked to
cartographical presentation of reality), and map content being the sum of graphical elements
(the things sensed immediately). Unfortunately, an inconsistency arises here between
Koláčný’s language use and a basic communication theory such as [Shannon et al, 1949],
with Koláčný’s content being the thing that is sent in the form of a signal (cf. Shannon’s
communication model). It therefore seems forgivable to exchange Koláčný’s two concepts.
Koláčný also pointed out ([Koláčný, 1969]) a definite lack in research into cartographical
communication, mentioning a series of relevant research topics including the user’s needs,
interests and desires. So in his way Koláčný was dealing with the same task as Gadamer’s
philosophical hermeneutics (chapter 7) and [Bertin, 1974] (see page 119), who describe the
need to determine the questioning behaviour of users, for instance. And the questioning
behaviour of users is part of the basis of the theory formed in this book.
[Monmonier, 1969] makes the following comments in relation to communication theories: “To avoid hiding critical information in a fog of detail, the map must offer a selective,
incomplete view of reality. There’s no escape from the cartographic paradox: to present a
useful and truthful picture, an accurate map must tell white lies.” [Monmonier, 1996] also
deals with many striking examples of this fact, although Monmonier did not describe any
models or methods for systematic and controlled ‘white lies’. But apart from this, Monmonier is also stating here that it is nonsense to believe that you can be objective and neutral –
so he is in agreement with standard communication theories (chapter 8) and philosophical
hermeneutics (chapter 7).
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Weaver (in [Shannon el al, 1949]) has commented that “the purpose of all communication is to influence the conduct of the receiver.” In the same spirit, [Morrison, 1976, p.86]
has stated that “Cartography begins with the cartographer’s desire to communicate a portion of his cognitive realm to someone else.” According to Morrison, the cartographer
starts by making “a conscious selection of part of his cognitive realm which he wishes to
communicate to a map reader.” Morrison’s point is that the producer wishes to transmit
part of his perception of reality. The production and transmission of geo-information (via
web services, for instance) start a process of communication from an information source
to a destination83, for instance in the form of a graphical replication of geo-information
which someone wishes to transmit.
[Wille, 1982] writes about “How maps can be understood and analysed as a form of
communication”. Wille’s point is that maps on the one hand “seem exceptionally reliable”,
but that on the other hand they are also an expression of the fact that the producer wishes
to transmit a selected amount of information. In his conclusion, Wille writes that “In other
words, the form of the map makes it possible to make controversial statements seem to be
the only possible ones…. As a result, the map form is tempting for propagandists and others who attach more importance to transmitting their message clearly than to the objective
foundation of this message. And this means that there may be good reason to work with
this use of maps as a type of ‘antidote’. But the whole idea of the lucidity of map is probably greatly exaggerated. There are many examples of maps which may well communicate
the wish of their producers for lucidity, but which ultimately spread more confusion than
clarity. Naturally, this limits the damage done by propagandist maps … but it also prevents
our own … views from having the impact they deserve.”
In other words, Wille says that maps can be regarded as communication, and that they
are therefore not objective and neutral. Instead, they transmit subjective viewpoints. Wille
thus links in with my question of how to create this viewpoint (content) in systematic and
controlled fashion, so that users can be treated properly – in other words, so that users can
be provided with proper information about what maps (and other types of transmission of
geo-information) can be used for.
In writing about the relationship between the message and the user, [Keates, 1996]
commented84 that one precondition of successful communication is that the producer and
user agree on the meaning of the messages transmitted and the relationships between them.
[Shannon et al, 1949] wrote the same thing about the agreement between the statistical attributes of a message in the sender and receiver. Agreement is also the central element of
philosophical hermeneutics (see chapter 7), new rhetoric (see chapter 10), and Umberto
83
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A destination could be the user’s consciousness, for instance.
[Keates, 1996] on pragmatism: “By pragmatics … Morris means the relationship between the sign and
the interpreter, and in particular the problem of how the intended designation is understood by the
perceiver. A sign system only functions because the creator and the user attempt to agree on the
meanings of the signs and their relationships.”
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Eco’s communication models (described in section 8.3). The point is that common understanding is a prerequisite – the producer and user must agree on the meaning of the concept airport, for instance. Keates’s description of this necessary agreement (alongside
Gadamer’s fusion of horizons) has had a considerable influence on my definition of communication (see page 399).
Keates wrote about intention and extension as a means of analysing this common understanding. The concept’s intention is the object type (class) airport, while the concept’s extension is the actual individual occurrences.
Examples:
The concept map is connected with an idea about a sheet of paper on which there are
graphical expressions replicating the topography of a given landscape. This is the concept’s (the map’s) intention (or type). The concept’s extension is the actual, real phenomenon – the landscape as it is in reality.
The concept chocolate, for instance, is connected with the idea of an edible, sweet phenomenon tasting of cocoa, and this is the concept’s intention (type). The concept chocolate
is used about a variety of actual phenomena such as a Toblerone, and this is the concept’s extension.
[Keates, 1996] also uses Figure 36 to describe the elements of a sign system and the relationships between these elements. According to Figure 36, a producer concentrates on introducing an actual meaning (denotation) to the sign (sign vehicle), while the user uses associations (connotation) from the sign. There is a contrast between Keates’s figure with its
interpretation of the concepts of denotation and connotation, and my interpretation with
figures (for instance Figure 183 based on section 9.2). It seems to me that Keates interprets
the concepts of denotation and connotation to mean that the producer and user are located
on each side of the sign vehicle, and that without being in contact with each other they direct their respective attention towards this sign vehicle.

Figure 36. Elements in a sign system and their relationships [Keates, 1996]. The producer concentrates on
introducing an actual meaning to the sign (sign vehicle), while the user uses associations (connotation)
from the sign.
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With regard to communication theory, [Knöpfli, 1985] comments that communication
is based on an information source producing a number of possible messages. A choice has
to be made from among these possible messages – choosing a message to send to a receiver. For the receiver there is a degree of uncertainty about whether the correct message
is received. One claim of communication theory is that in communication there is always
some uncertainty. The logical argument is that if the result of the communication contained no uncertainty, the receiver must already have had a duplicate of reality in their consciousness so there was no need to communicate. The aim of communication is to minimise this uncertainty85 so that the user knows, after receiving the information, which of the
available items of information actually applies (adapted from [Knöpfli, 1985]). In addition,
there are four aspects of communication which need to be kept under control: (a) the
amount of information, (b) transmission capacity, (c) coding, and (d) the influence of noise
(adapted from [Shannon et al, 1949]).
Re. (a+b): In traditional cartography research, efforts have been made to structure the
questions of the amount of information and transmission capacity using entropy calculations86. So
far without much success. In infrastructure-based geo-communication the questions of the
amount of information and transmission capacity may acquire entirely new aspects, although these lie outside the scope of this book.
Re. (c): Coding is made the object of cartography research in the form of a cartographical
language (cf. previous section). But coding can also be seen as part of the work of a producer, cf. Koláčný’s model in Figure 35, involving transforming from a mental idea into information. The topic of coding is an important element in developing a model for a
method of information design (information architecture) in the third part of this book, cf.
chapter 16. But more than anything else coding is one of the essential elements of communication (see subsequent chapters on communication theory, chapter 8 and in particular
Figure 62, Figure 68 and Figure 70).
Re. (d): The problem of the influence of noise is easy to understand in connection with electronic communication (the technical aspects of radio and television, for instance). However, if we consider the content of communication the issue becomes less clear. [Ramirez,
2004] has the following example: A kidnapper makes a telephone call (about the ransom
required) from a telephone at an airport. For the kidnapper the sound of the aircrafts constitutes an irritating noise; but for the police at the other end of the transmission channel
the noise is valuable information. On the one hand a paradoxical problem, on the other an
indication of the necessity of careful adaptation to the user’s horizon of understanding (cf.
chapter 7).
In his great work “How maps work” [MacEachren, 1995], Alan MacEachren explicitly
considered the relationship between cartography and communication theory. In this book
85
86

See section 15.6, Semantic generalisation, with regard to the issue of uncertainty.
[Li, 2001], for instance.
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MacEachren expresses considerable scepticism (bordering on rejection) about the idea of
including communication theory in cartography research [MacEachren, 1995, p.1-8].
MacEachren presents two arguments against the use of communication theory in cartography research. The first argument [MacEachren, 1995, p.6]87 is that communication theorists might feel that the function of maps was merely to transmit a number of predetermined messages, which according to MacEachren is rarely the case. However, MacEachren
does not present any proof of his implicit counterclaim, which is that maps generally consist of an ad hoc message transmission. The other argument presented by MacEachren
[MacEachren, 1995, p.7]88 is that cartography research is too closely linked to behavioural
psychology. According to MacEachren89, the consequence of this is that cartographers and
maps are regarded as channels through which information is filtered and not as information processors. The goal of this research area, according to MacEachren, was to develop
rules for creating ideal maps, which as stimuli and with a predetermined content led to an
ideal behavioural reaction in the receiver. I agree with MacEachren that back in the 1960s
and 1970s – particularly in the US – a great number of trials were carried out on this background, and that these trials do not seem generally useful. But I do not agree that the actions of this epoch can be used as an argument against the general use of communication
theory in geo-communication research (cartography research). In connection with the
AutoCarto-2006 conference, I had the opportunity of discussing this topic with Alan
MacEachren. I confronted him with my understanding of his book with regard to the connection with communication theory. He acknowledged that my understanding of the book
was correct, and admitted that these ideas had perhaps been expressed a little too rigidly in
the book. In this conversation, MacEachren expressed his unconditional support for the
necessity of viewing all forms of transmission of geo-information in a larger communication-theory framework.

87

88

89

[MacEachren, 1995, p.6]: “Maps, in relation to the communication paradigm, were judged on a functional basis, but the definition of function was restricted to communicating some predetermined message. Clearly only a small subset of maps are produced to ‘communicate’ a particular message.”
[MacEachren, 1995, p.7]: “In addition to ignoring maps that do not have a predetermined message, a
second failing of the communication paradigm was its strong link to behavioral psychology. This approach to psychology sought ‘laws’ that relate behavioral responses to stimuli available to our senses.
The approach dominated experimental psychology in the United States for several decades but was
being supplanted within that discipline just at the time cartography decided to borrow from it. Behaviorists treated humans as black boxes that respond to stimuli rather than as information-processing
systems that build knowledge from available input (a view held by many current researchers in cognitive psychology and a basic premise of cognitive science). Along with an assumption that the cartographer’s role was to communicate, a behavioral perspective led to an assumption that we could devise
rules for manipulating symbols to ensure a desired response. Once these ‘laws’ were worked out, the
theory contended, optimal maps could be constructed, with ‘optimal’ defined as producing a user response that was as close as possible to the intended response.”
[MacEachren, 1995, p.8]: “Rather than treating the cartographer and the map as conduits through
which information is filtered (…)”
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There are also grounds for debating MacEachren’s first argument above, concerning the
fact that communication theory is responsible for predetermined messages. This view surprises me, because only the engineering aspect of Shannon & Weaver’s [Shannon et al,
1949] communication theory assumes this to be the case (see section 8.3). Other communication theories focus on the preconditions on which communication rests, which even
Shannon & Weaver mention in [Shannon et al, 1949], when more than the engineering aspect is involved. In contrast to [MacEachren, 1995]’s viewpoint, communication does actually involve reaching agreement (cf. [Board, 1977], as mentioned in the previous section,
philosophical hermeneutics (see chapter 7), Koláčný’s and Eco’s communication models
and others), and not forcing a predetermined message into a user’s consciousness with a
view to resulting in ideal behaviour. Even transmission (cf. definitions of transmission and
communication, page 399) does not involve this. Among other things, the following chapters of this book describe the opposite viewpoint: that communication theory is beneficial
in geo-communication research (cartography research).
Instead of a communicative viewpoint, [MacEachren, 1995, p.8]90 pleads for research
into the interaction between people and maps, and into spatial perception in people. In other
words, MacEachren’s approach involves the formation of meaning in users – so in my view
there is a link here with epistemology. According to MacEachren, this approach can generate knowledge about how to design maps. The basis for this argument is91 that users must
create their own information based on a spatial representation of the world such as that
made available by cartographers. In terms of Koláčný’s cartographical communication
model, MacEachren’s viewpoint can be described as approaching from the right, whereas
my viewpoint approaches from the left.

90

91

[MacEachren, 1995, p.8]: “Rather than treating the cartographer and the map as conduits through
which information is filtered, it makes more sense to study the perceptual and cognitive processes involved in both map ‘reading’ and spatial information processing to determine constraints and features
of the ‘information processing device’ (i.e., humans) so that symbolization and design can be adapted
to it. One of my principal arguments in Part 1 of this book is that we can facilitate map use by developing models of human-map interaction and human spatial cognition, and through these models identify and more completely understand the most important variables of map symbolization and design.”
[MacEachren, 1995, p.7]: “In the early exploratory stages of a research project, an analyst might create
a map to investigate some spatially distributed phenomena. Here, again, there is no predetermined
message. The goal of map use is to stimulate a hypothesis rather than to communicate a message. Information is instead ‘constructed’ by the user, from the spatial representation of the world provided
by the cartographer.”
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Figure 37. Based on Koláčný’s cartographical communication model, [MacEachren, 1995]’s viewpoint regarding necessary research can be seen as linked to the formation of meaning by users, whereas the viewpoint
of this book approaches from the left and is linked to a producer’s activities.

It is in this connection that MacEachren launched what is now a common concept: explorative geovisualisation. In my view this is the point at which there is a logical breach in
MacEachren’s argumentation. The basis on which an explorative geovisualiser works, provided by a cartographer, must logically come from somewhere. Someone must have created the data on which the geovisualiser bases his work. There must have been a sense of
wonder or a hypothesis (cf. section 3.1) in relation to the basis on which the explorative
geovisualiser works – the basis provided by the cartographer. In other words, the basis
used by the geovisualiser is (naturally) also a subjective representation of the world; which
imposes narrow limits on the geovisualiser’s freedom of movement. Where does this basis
come from? There is no answer to this question in [MacEachren, 1995]. In the abovementioned conversation (June 2006) with Alan MacEachren, I presented him with my view
that this basis surely also had an origin, and that explorative geovisualisation was therefore
just as ‘predetermined’ and ‘coloured’ as other forms of geo-information. MacEachren
agreed that my question was reasonable, and that it is not discussed in [MacEachren, 1995]
(and later publications including those by MacEachren). MacEachren’s idea (in June 2006)
was that explorative geovisualisation is performed by a person who creates their own map
by analysing data. Naturally, when this ‘own map’ is to be seen and used by others, this
must take place in a communicative framework. MacEachren told me that he regretted the
fact that the concept visualisation was regarded so often as a noun, because he had intended
it to be used as a verb. This is an interesting way to define the concept, since a definition as
a verb, or process, would undoubtedly lead to a discussion about output: in other words,
what is the output of an explorative geovisualisation process?
Where does the basis used by explorative geovisualisers to create their information come
from? The answer is that the basis has of course also been created by people with their
own opinions, horizons of understanding and clients breathing down their necks. As
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pointed out by [Raper, 2000], it is virtually impossible to create new meanings, incorporate
new values, when data (basic data) has been created. But if we believe that it is possible to
create objective and neutral databases92 containing the attributes of all phenomena (and objects), then MacEachren’s argument is valid in certain respects. It is in this connection that
MacEachren’s view of explorative geovisualisation has so often been presented as the basis
for ignoring the use of communication theories in the geo-subjects.
I have often heard it said (for instance in connection with the development of the National Survey and Cadastre’s topographical basic map database TOP10DK, and in connection with development work in the above-mentioned NATO and DGIWG fora) that the
goal was neutral and objective databases which could provide users with the opportunity to
produce ‘anything at all’. If the assumption is that it is possible to produce objective and
neutral databases (containing geo-information with all the attributes of the objects),
MacEachren’s viewpoint is reasonable. But unfortunately it is not possible to produce objective and neutral databases. The content of databases is influenced by the horizon of understanding of certain individuals, and by a project identity.
In the following chapters of this book, evidence will be provided to show that the explorative geovisualiser’s basis is just as ‘coloured’, subjective and simplified as all other
forms of data and information in the human world. The basis on which the geovisualiser
works is founded on the preconditions of communication.

Identification of phenomena and geo-communication
[MacEachren, 1995] writes93 that cartography involves both depicting categories and cartographical syntax, which can be used to systematise visual representations. The degree to
which a map works depends on how well these categories etc. match the mental structures
found in the consciousness of users. MacEachren continues94 by discussing the connection
between cartography research and the structures which users have in their consciousness;
but unfortunately reaches the conclusion that only limited knowledge is available about
how the structures in maps are created to match the structures used by users. In my view,
this is exactly the point at which Peirce applied his phenomenology and semiotics theories
(see sections 6.3 and 9.4). MacEachren also wrote about the identification of phenomena

92

93

94

For instance in [Longley et al, 2005, p.11]: “Data consist of numbers, text, or symbols which are in
some sense neutral and almost context-free”, and [Longley et al, 2005, p.12] on information: “In a
narrow sense, information can be treated as devoid of meaning, and therefore essentially synonymous
with data…”
[MacEachren, 1995]: “Cartographers delineate categories and map syntactics for organizing and structuring the concrete visual representations we are charged to create.” and “The extent to which a map
works (if at all) will depend upon how the structure we impose matches with the cognitive structures
brought to bear by the map reader….”.
[MacEachren, 1995]: “At present, we have only limited understanding of how to develop mapping
structures that match the perceptual organization tendencies and schemata humans have been demonstrated to use”.
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(the core of the issue dealt with in this book). He pointed out95 that this identification involves making human processing of information match the tools that create a presentation.
In other words, in my interpretation MacEachren ended by identifying the core of the
problem as lying in the identification of phenomena and their attributes96. The problem
mentioned should be understood with due regard for the fact that research into cartography has never supplied any theories about the relationship between users and maps.
Like MacEachren, [Morehouse, 2004] points out that the objects involved here have not
yet been identified reliably. Morehouse presented a model consisting of objects of the real
world, representative objects and descriptive objects. It is particularly interesting that
Morehouse pointed out that a single object could have very different definitions (Morehouse does not use the concept meanings). My interpretation is that in this connection the
term ‘definitions’ means the same as meanings; so Morehouse’s views resemble those of
Peirce (see sections 6.3 and 9.4). Morehouse described this as ‘conceptual objects’. According to Morehouse, one solution to the complexity of these issues is to approach them via
ontology. This is the correct procedure – in relation to practical approaches to concrete
projects, at least. But the problem with ontology in relation to communication theory is
that ontology deals with static concepts to describe phenomena97. If we pursue the ontology path we ignore the need for a theory or model of how phenomena elements and their
meanings analyse and identify – in relation to the fact that they are eternally dynamic.
In [Burrough, 1998], chapter 2 “Data Models and Axioms: Formal Abstractions of Reality”, we read98 that the interpretation of phenomena is influenced by the observer’s (and
the user’s) experience and cultural background. Burrough thereby leans further towards the
user’s influence on the existence of information than [MacEachren, 1995], for instance; but
is in agreement with [Koláčný, 1969] and [Bertin, 1974], both of whom mention the user’s
indisputable role in communication processes. [Burrough, 1998] proceeds to deal with
conceptual models, geographical data models and geographical data origins. In principle,
these topics lie outside the scope of this book – and yet they are interesting in order to perspectivise the connection. In [Burrough, 1998] the point of departure99 for data modelling
is that a description of spatial phenomena requires two elements (what is present, and where
it is), and the fact that these phenomena consist of entities (or objects) and continua – in
other words, the main emphasis is placed on positioning. Entities and continua are then
95

96
97
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99

[MacEachren, 1995]: “Feature identification …. deals with the processes by which human information-processing and visualization tools might interact to make spatial entities or patterns emergent features of displays”.
This interpretation was confirmed by Alan MacEachren in a conversation in June 2006, during which
I presented this view.
See the above-mentioned reference to DGIWG’s or DIGEST’s part 4, FACC.
[Burrough, 1998]: “Your interpretation of the features you have observed and the ones you have decided to ignore will be influenced by your experience, your cultural back-ground, and that of the person to whom you are describing the scene.”
[Burrough, 1998]: “geographical phenomena require two descriptors to represent the real world; what
is present, and where it is.”
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shown as buildings, roads, towns, rivers etc. But the actual attributes of these phenomena
are not discussed. Burrough apparently assumes that a building (for instance) is an indisputable phenomenon, the mapping of which is only problematic with regard to geometric
registration and representation in a data model, for instance. The actual definition of buildings or phenomena is not a topic that is discussed in [Burrough, 1998], [Longley et al, 2005]
and others. In my view, this is too cautious an approach to the identification of phenomena and their attributes. I believe that we cannot simply say building without considering the
attributes that interest us, the people to whom we wish to transmit our message etc. This
aspect is linked to the fifth example in section 4.1.5.

Semiotics and geo-communication
[Bertin, 1974]100 is one of the most important works of research related to cartography.
[Bertin, 1974] deals with the major issue of the construction of signs so that they can convey the correct meaning to users. So in some respects, [Bertin, 1974] can be categorised
alongside the structuralists (cf. [Saussure, 2001] and others, see section 9.2). However, with
regard to this book Bertin’s work is also interesting because it can be linked with
MacEachren’s viewpoint number two quoted above (presentation of meaning by signs).
Bertin defined two sign systems101: monosemiotic and polysemiotic. A monosemiotic system presupposes knowledge of the meaning of each individual sign, for instance by consulting a legend on a map. But a polysemiotic system does not reveal its meaning until its
sign connections have been considered and identified; which means that meaning is linked
to a concluding individual, and that the conclusion can therefore be challenged.
Bertin regarded maps as a monosemiotic system because the meaning of map signs is
given in advance in a legend. Bertin pointed out that graphics and mathematics both seek a
rational element, thereby agreeing in certain respects with [MacEachren, 1995]’s relationship with communication theory discussed above, which does not include the qualifications
of the parties involved (consciousness and experience). One of the points that can be
raised against this view is that some given signs on a map can only be interpreted as the object type Old Village if the user possesses knowledge in addition to the apparent meaning of

100

101

Jacques Bertin (born 1918) founded in 1954 and was a professor at Laboratoire de Cartographie at
École Pratique des Hautes Études in Paris. Basic research into the analysis of cognition. Experimental
research led to the development of the rules for the use of graphical media, particularly in cartography
and geo-communication respectively. This systematisation of the theory of graphical variables is described in Bertin’s main work: “Sémiologie graphique” (Paris 1967); [Bertin, 1974] is a translation of
this.
[Bertin, 1974]: “Ein System heißt monosemiotisch, wenn die Betrachtung einer Zeichen-Verbindung
die Kenntnis der Bedeutung jedes einzelnen Zeichens voraussetzt. … eine Graphik (wird) nur dann verstanden, wenn mit Hilfe der Legende jedes Zeichen eindeutig festgelegt wurde. Ein System heißt dagegen polysemiotisch, wenn die Bedeutung des einzelnen Zeichens erst aus der Betrachtung der Zeichen-Verbindung folgt und abzuleiten ist. Die Bedeutung ist damit an eine Person gebunden und wird
anfechtbar.”
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the signs102. These ideas can be compared with similar points made in the previous section
on syntax in language and geo-communication. The conclusion is that [Bertin, 1974] goes
against the other existing research into the cognitive aspects of maps, cartography etc.
(adapted from [Montello, 2002]).
Among other things, Bertin developed a theory for the processing of graphical images
consisting of five stages: reading process, possible questions, characterisation of a graphical
image, construction of a graphical image, and graphical threshold values. Of these stages,
the reading process and possible questions deal with the user’s use of information. At this
point there is also a close connection to [Knöpfli, 1993] and philosophical hermeneutics
(cf. chapter 7). Bertin’s middle stage, the characterisation of a graphical image, is a definition of what a graphical image is. He introduces this definition by stating that the sensing
of a phenomenon consists of an initial identification, a connection, and a concluding identification103. This corresponds to a process: sensing-experience-cognition, cf. section 9.5.
The final two stages, graphical threshold values and the construction of a graphical image,
are production-oriented topics. I have not managed to identify any further description of
this in Bertin’s works.
Bertin is best known in cartography circles for the graphical variables (see [Bertin, 1974]
and [Brodersen, 1999]104), which are an attempt to create part of a (carto)graphical language. Bertin’s claim is that the graphical variables have universal qualities associated with
the meaning of phenomena. Bertin’s graphical variables are widely recognised in cartographical circles as a kind of official alphabet (for a cartographical language); but unfortunately no-one has ever provided evidence on a scientific basis to prove that Bertin’s ideas
are correct.
Among other things, [Keates, 1996] deals with semiotics inspired by Peirce’s theories
(see section 9.4). Keates described three components of a cartographical sign system: the
sign-vehicle, which on a map is the actual printed sign; the designatum, which is the referent of
the sign or the meaning which a producer is trying to transmit; and the interpretant, which is
a user’s understanding. Keates also underlines that in understanding what a sign refers to it
is necessary to distinguish between the designatum, which is a concept, a category of signs or
object type, and the denotatum, which is the actual occurrences. Unfortunately, Keates wrote
nothing about how these elements should be identified – only that they exist.

102
103

104

See the book’s homepage for two examples: www.geokommunikation.dk/syntaks
[Bertin, 1974]: “Die Wahrnehmung einer ursprünglichen Beziehung, auf die eine Frage abzielt, setzt
sich zusammen aus: a) einer einleitenden (Einstiegs-) Identifizierung (an jenem Tage), b) einer Beziehung (ein Punkt), c) einer abschließenden Identifizierung (die Antwort: so und so viele Francs).”
[Brodersen, 1999] contains a chapter on the cartographical means of presentation (including graphical
variables), based on [Bertin, 1974] and unpublished lecture notes by Professor Ernst Spiess. Bertin is
the founder of graphical variables, and presented the concept in the original edition (“Sémiologie
graphique” from 1967) of the book mentioned above.

119

Lars Brodersen – Geo-communication and information design

[Keates, 1996] refers to both Saussure105 and Peirce. He wrote106 that Saussure assumed
that natural language is the basis of all communication, and that as such it could be used as
a model in the analysis of other sign systems. It is probably wise to retain a portion of scepticism with regard to the claim that natural language is the basis of all communication, because the transmission of geo-information (for instance) cannot be said to be congruent
with natural language (language as type) in all respects, owing among other things to the
syntax problems described in the previous section. Keates also commented107 that Saussure’s sign definition distinguished between the sign itself (the signifier, le signifiant) and
the thing which the sign represented (the signified, le signifié); and that the connection between the two is arbitrary (see section 9.2).
[Keates, 1996] refers to Peirce, and wrote108 that like Saussure Peirce pointed out that
the function of a sign is to represent something; but that Peirce also explored variations in
signs in an attempt to create a complete classification of signs. Keates also wrote that
Peirce basically regarded semiotics as logic to the extent that if semiotics is used systematically it can explain all forms of sign usage in all respects! In my view Keates thus identified
Peirce’s greatest contribution (in relation to the geo-subjects): the fact that Peirce created a
consistent and general sign classification system. Not a practical method for concrete action, but an abstract model for insight. Unfortunately, Keates did not add to his interpretation and processing of Peirce, strangely limiting his description to the fact that Peirce defined six sign classes – although Peirce actually defined nine sign classes and ten phenomenon classes (see sections 9.4 to 9.10). Based on Keates’s reference to Peirce, particularly in
the following sentence (see above): “He regarded semiotics as essentially logical, in the
sense that it could be applied systematically to provide a full and consistent account of all
sign-using activity”, it is clear that Peirce must be explored in greater detail. Logic and systematics are necessary for scientifically based understanding109, cf. chapter 3. Keates’s reference to Peirce has inspired me to study Peirce’s theories in detail.

105

106

107

108

109

Ferdinand de Saussure (1857-1913). Swiss researcher. Founded structural linguistics when he justified
the viewpoint that language can be seen as a system of signs (cf. structuralism). In extension of this, he
launched the idea of a general science of sign systems, “semiology”, which he classified under sociology (social psychology). Source [Politikens Filosofileksikon, 2001].
[Keates, 1996]: “The work of Saussure is closely associated with the notion that language is the fundamental means of communication, and as such can be used as the ‘model’ for the analysis of other
sign systems.”
[Keates, 1996]: “Saussure distinguished between the sign itself (the signifier) and what it stands for
(the signified), and maintained that the connection between them in a linguistic sign is wholly arbitrary.”
[Keates, 1996]: “Although Peirce also accepted that the function of a sign is to stand for, or represent,
something else, he explored at length the great variety of signs in an attempt to provide a full classification” ... “He regarded semiotics as essentially logical, in the sense that it could be applied systematically to provide a full and consistent account of all sign-using activity.”
[Becker Jensen, 2005] writes that the difference bwteen common sense and science is simply that science is systematised common sense.
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On research into cartographical theory [Keates, 1996]110 complained that even though
there have been a great number of publications on cartographical communication, only a
few of these have dealt in detail with the relationship between map signs and semiotics
theory (although he did not specify which ones had done so).

Generalisation and geo-communication
[Knöpfli, 1985] and [Knöpfli, 1993] make a major contribution to the formation of theory
in generalisation in relation to the task of this book. Knöpfli’s theory describes how to ensure that an essential meaning of information (after initial identification) can continue to
exist and not be mixed into an information chaos and thereby be lost to users. Knöpfli’s
theory is described in detail in section 15.6 on semantic generalisation, which is why the
theory is not discussed here. Instead, reference is made to the section mentioned.
There is a wealth of literature on generalisation in relation to cartography. Almost all of
this generalisation literature deals with the development of models and methods for mastering geometric generalisation. Geometric generalisation has been an important topic in cartography throughout the history of cartography, as described for example in [Schweizerische Gesellschaft für Kartographie, 2002]. The discipline of generalisation has its own
commission in the international cartographical organisation ICA; the task of generalisation
being defined111 as follows: “Commission on Generalisation and Multiple Representation:
To foster research and practical experience in multi-scale issues and automated map generalization (…).” It is worth noting that the basis is the same as that described in Figure 33,
[Board, 1977]’s chart of “the gradient between reality and abstraction”: a geometric approach to the issue based on the assumption that information is already in existence. The
generalisation commission’s homepage112 contains a list of 157 publications on generalisation. Without going into detail about these publications, a quick glance at this list reveals
that the main issue is the development of models and methods for carrying out geometric
generalisation – in other words, mastering the design of existing information.
The need for generalisation in cartography can be related to the fact that the vast majority of maps reproduce an abstraction of reality in a vastly reduced scale. This problem can
be illustrated by Figure 38.

110

111
112

[Keates, 1996]: “Despite the large number of papers dealing with communication in cartography, relatively few have pursued in detail the analysis of map symbols, and the relationships between map
symbols and semiotic theory.”
Source: www.icaci.org, May 2006.
ICA’s commission for generalisation and multiple repræsentation’s bibliography list:
http://ica.ign.fr/bibliography/biblio_all.php (May 2006).
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Figure 38. Cartographical-geometric generalisation solves the problem of insufficient space on a reduced
scale in relation to reality. If a graphical representation of information is to look “sensible”, it is necessary
to exaggerate, remove details, move things etc. [Brodersen, 1999].

As mentioned above, reasonable insight can be gained not only from the literature listed
on the ICA generalisation commission’s homepage but also from the generalisation activities of Institut für Kartographie und Geoinformatik at the University of Hannover113,
which is currently regarded as a leader of research into generalisation, or in [Longley et al,
2005, p.80ff].
Geometric generalisation is used when drawing up expressions of processed information. In other words, it is a process used immediately prior to transmission to a user (see
model of transmission, Figure 185). Geometric generalisation is a practical (and necessary)
consequence of semantic generalisation, as mentioned above in this section and described
in greater detail in section 15.6. So geometric generalisation does not help to answer the
basic question posed in this book: Where does the content come from, and why is it content A rather than content B? As a result, geometric generalisation will not be dealt with
any further in this book, and reference is made to all the literature on the topic for further
information.

Information processing (data processing) and geo-communication
Information processing or data processing114 is concerned with the transformation of information
(in a broad sense), carried out by analysing existing information (data); see section 16.3. In
many cases, this involves statistical analyses of existing information and combinations with
a view to promoting patterns (structures) in information that fit the patterns that can be
identified in an expected usage situation (i.e. in the user’s questions). The discipline of in113
114

Institut für Kartographie, University of Hannover, research list (generalisation):
http://www.ikg.uni-hannover.de/forschung (May 2006).
Information processing is also called data manipulation or data processing in traditional geo-information circles,
which is unfortunate with regard to the consistency of principles for theory formation in this book (cf.
phenomenology, philosophical hermeneutics and semiotics). You can process or manipulate information but not data (reality).
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formation processing does not consider how relevant information is identified initially. It is
generally assumed that input data is selected and created – that it is available in one or
more databases. By combining input data from various sources (origins) and carrying out
statistical analysis (moving the borderlines between categories), new insight can be gained
into the information concerned via new patterns (structures).
The topic of information processing is often presented at conferences, and has generated a
wealth of literature as well. [Dykes, MacEachren, Kraak et al, 2005] is an anthology edited
by three of the leading figures in the geo-subjects and published in ICA’s name. It contains
thirty-six articles (chapters) totalling 710 pages written by 45 leading researchers from all
over the world. The topic and title of this anthology is “Exploring Geovisualization”, so
naturally the articles focus on how data is given a visual expression. But as the editors
themselves comment in the introduction115, apart from apparatus and programs it is also
necessary to monitor a user’s senses and awareness in order to draw conclusions which will
be useful in developing even better apparatus and programs. I can only agree (see [Brodersen, 2002]). But if this end of the processes is to be examined and described (what the users get out of it), why is it not interesting to discuss, examine and describe the input to the
apparatus and programs – and thereby the benefit to users? [Dykes, MacEachren, Kraak et
al, 2005] are discussed in greater detail in section 4.3.5. [Longley et al, 2005, p.261-382]
provides an excellent summary of the nature of information processing. Other references
include [Eklundh (ed.), 2003], [DeMers, 2005] and [Bernhardsen, 2002].
Statistical analyses and the production of transmission of geo-information will always
contain elements of generalisation, so the domain of information processing does contain interesting elements for this book in relation to transmitting ‘fragile’ and essential information intact from reality to a user’s decision, cf. section above.
On evaluation [Keates, 1996]116 writes, with reference to [Board, 1977] and subsequent
publications by the same author, that the failure of communication is due either to the cartographer’s limited ability to produce maps, or to the user’s inadequate map-reading ability,
and that a quality test of maps can therefore be carried out by measuring the efficiency of a
user’s activities during actual map usage. This conclusion is in line with [Brodersen, 1999]
and [Brodersen et al, 2002], and is the background for my own viewpoint and that of
115

116

Fuhrmann and Pike also write about this in [Dykes, MacEachren, Kraak et al, 2005] (chapter 31):
“Whatever the application, it is essential that we develop knowledge of whether the geovisualization
techniques, tools and solutions that are produced actually work and under what circumstances this is
the case. We must also be able to explain and even predict such outcomes. We can begin to achieve
these objectives by studying the ways in which different users react to a range of new and established
geovisualization methods. By drawing upon knowledge of the perceptual and cognitive processes involved, we may be able to generate a body of knowledge and associated theory relating task, technique
and user type that establishes best practice.”
[Keates, 1996]: “... failure in the communication may be due to either the cartographer’s poor mapmaking ability, or the map user’s inadequate skill at map reading.” And “map evaluation” can be performed by “reasonably objective tests of the effectiveness of different forms of map”, and “these
studies are ... devoted primarily to the elucidation of the map user’s role in real map-using operations”.
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[Lauesen, 2005] that it is possible to ignore sensory perception and experience (processes 5
and 6 i Koláčný’s communication model, cf. Figure 35) and proceed directly to a measurement of the overlap between the perception of reality by the producer and user respectively. This aspect will be discussed in greater detail in chapter 17 on quality control.
[Brodersen, 1999] describes a model for usage quality as a scale for quality control.
Among other things, this model is based on the principle produced by Keates described
above: measurement of a user’s activities during actual map usage. The principle of the
model involves a comparison between the user’s expectations and the user’s experience.
These aspects will be discussed in chapter 17 on quality control. [Brodersen et al, 2002] describes an experiment involving quantifying the user’s performance during map usage. The
theory for this experiment presupposes that usage quality can be defined in relation to a
producer’s expectations of a user’s performance; and that usage quality consists of the
components correctness, time and reliability (based on Bertin’s quality criterion117 [Bertin, 1974]
and on [Elbro et al, 1991]). The details of this lie beyond the scope of this book, and will
not be dealt with further apart from a brief reference in section 17.4. But it is worth underling the essence, as mentioned above: without a quality criterion we cannot know whether
what we are doing is good or bad.

Information architecture and geo-communication
The origin of the concept of information architecture (from the mid-1970s) is normally attributed to the American architect Richard Saul Wurman. “… information architects make the
complex clear; they make the information understandable to other human beings.” [Wurman, 2001, p.23].
Wurman’s point of departure was that it was not enough to physically construct a town.
It was also necessary to think about and allow for the meanings of the objects in the town.
[Wurman, 1997, p.15ff] (my interpretation) defines an information architect as a person
who makes complex issues clear by organising the inherent patterns of data, and who creates the structure in information or maps that makes it possible for other people to find
their personal paths to new knowledge. This means that in certain respects Wurman’s aim
is the same as that of this book. In many respects, Wurman’s goal is a graphical presentation that creates clarity and insight for users. In its way, this is the same issue as that described in chapter 2 of this book. But the difference between Wurman and this book is that
in Wurman the creation of graphical presentation is not explicitly systematised, and can be
regarded as resembling ‘good craftsmanship’.
[Wurman, 2001] contains some points of value for this book: first that all action requires
agreement between the two parties involved in a case (this is also true of cases in which a
117

[Bertin, 1974]: “Wenn eine Konstruktion zur richtigen und vollständigen Beantwortung einer gestellten Frage unter sonst gleichen Voraussetzungen eine kürzere Betrachtungszeit erfordert als eine andere Konstruktion, so bezeichne man diese als prägnanter in Bezug auf die gestellte Frage.”
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single person discusses a difficult case with themselves), [Wurman, 2001, p.192ff]; and second that new knowledge can only be created in association with existing knowledge [Wurman, 2001, p.257ff]. The latter point means that a producer can only build on top of a user’s
knowledge – in other words, your point of departure must always be what the user already
knows. Both factors mentioned by Wurman are central elements in philosophical hermeneutics, see chapter 7.
The great development in the world of information architecture came in connection
with the spread of the internet during the second half of the 1990s. As [Munk et al, 2005]
comment: “Because the internet has created a global library of information available to
everyone at all times of the day. Everyone can now potentially consider information architecture in relation to their own search for information. A need that became even more obvious because the internet has not only become a global library but also a global vandalised
library” (my italics, see section 11.6.1 on the paradigm shift). Prior to the internet the establishment, storage and distribution of information was largely institutionalised, and thus
largely controlled by experts in categorising and cataloguing information, for instance, so
that information could be found again after it had been stored. One example of this is a library with topic categories making it possible to find information based on given criteria.
Thanks to the internet, the processes of categorising and cataloguing have been privatised
and individualised to such an extent that they can be regarded as no longer existing. With
the internet, the categorising and cataloguing of information have become the task of everyone and no-one (adapted from [Munk et al, 2005]118). What are the criteria used for categorising and cataloguing on the internet? Pecuniary? Semantic? Convenience? or ….? No118

[Munk et al, 2005]: “… information architecture (...) (considers) four basic social changes which (...)
(are) relevant for an increasing number of people. All four tendencies (...) (require) a concept to understand how (...) (to) handle the large quantities of digitalised data that have been created as a result
of the digital revolution. Today these tendencies have grown into some of the most basic premises for
modern society. Premises which will be implicit or unacknowledged for many people, but which are
located in the core of information architecture’s justification and potential.
Firstly, society has changed from an industrial society into a service society and into an information society. As a result, information has become an important productive force in the growing
knowledge economy, and entirely new job functions have arisen focusing on the growing amount of
information.
Secondly, the digitalisation of information means a radical change of the time and space geography of information, because digital information can be copied without losing value and move at the
speed of light. A development which in turn means an explosion in the amount of information that
can be present at any place, for anyone and at any time.
Thirdly, the implicit media convergence of digitalisation means that various media must always be
regarded in relation to each other simultaneously. Our digital aids merge, and digitalisation means that
all these aids become multimedia in which images, sound and words can be experienced in constantly
new combinations. This makes demands on good organisation of the opportunities and interaction
between the various media types.
Fourthly, the spread of the internet and electronic letters and increasing opportunities for storing
data in enormous databases in which information can be found, sent and recreated at great speed have
changed the way we perceive information – rather than being tangible and tactile, it is volatile and digital.”
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one knows, and everyone knows. This is the primary domain of information architecture:
to create concepts, theories, models and methods to enable both producers and users to
deal with the new information structures.
[Munk et al, 2005] describe nine metaphorical meanings of the concept of information
architecture: presentation, architecture, structure, experience, business, profession, media,
organisation and management. These nine concepts form paths through the subject area of
information architecture, as illustrated in Figure 39. [Munk et al, 2005] make the following
comments on these nine routes (this is a reduced extract): (1) … the artistic ability of the
information architect rather than more logical abilities, (2) … practical action and working
process in connection with developing a homepage, (3) … creating the most logical data
structure so data can be retrieved and understood by using rules, (4) … player experience
… the cross-field between presentation of information and the user’s experience and
needs, (5) … the question of what can be done to lead consumers to the product they did
not know they needed, (6) … as a profession to enter the project at a certain time and perform a certain task, and then to leave the project again, (7) … identifying various paths
through site content, (8) … creating a meta-model for the movement of information
through the organisation, (9) … the foundation for handling information as a management
resource.

Figure 39. [Munk et al, 2005] describe information architecture in nine metaphorical meanings, each forming paths through the subject area (of information architecture). Source: [Munk et al, 2005].

[Munk et al, 2005] define information architecture as: “… conversation about the classification of information between people to get something done….” There are many other definitions of the concept, but [Munk et al, 2005]’s definition is a strong one (apart from its
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linguistic precision) because it focuses on a level of abstraction at which the common body
of literature on information architecture is to be found. The general common feature of the
literature on information architecture is that the reason for information architecture is (as described above) that there is a need for concepts, theories, models and methods to enable
both producers and users to deal with the new information structures. As a result, the definition “conversation about classification” seems to be extremely precise. However, unfortunately this is not something that contributes directly to the task of this book.
[Myer, 2008] describes the information architect in a way that seems to replicate a common perception of information architecture: “The information architect generally doesn't
have much training in identity design, colors, layout, and certain forms of visual communication -- this is the expertise of the designer. However, the information architect is usually
someone with a background in categorization, XML, content creation and organization, interaction design, and navigation design. Their expertise is in information structures, ….”
This is a description that fits [Munk et al, 2005]’s number six and eight, and does not contribute directly to the task of this book. [Morrogh, 2003, p.108] provides a similar description of information architecture: “The focus of IA is the design of structures – information
environments – that provide users seeking information with the necessary resources to
translate successfully their information needs into actions that ultimately lead to the accomplishment of their goals.” [Morrogh, 2003, p.108], and other literature on information
architecture strangely mixes the concepts of data and information, even though they are initially understood as being separate: “In common usage today, the term information is generally used in place of data. In this textbook, the term information is used in the place of data to
avoid constantly redefining it. However, we need to remember that there is a difference between the two.” I am not entirely sure how you can underline a focus on usage by the user
on the one hand, and equate data with information on the other.

System development and geo-communication
The term ‘system development’ means the activities taking place in an organisation from
the moment that a problem is acknowledged to the moment a system has been developed
to solve this problem, for instance using an IT program (adapted from [Jepsen et al, 2003]).
See section 16.2 for a description of system development. However, there is no clear definition of the limits to the activities covered by system development. I have chosen to take
my point of departure in models of system development as described in [Beyer et al, 1998],
[Vendelhaven, 2002], [Jepsen et al, 2003] and [Lauesen, 2005]119, and then to project them
onto geo-communication to obtain a description of the interaction between system development and an all-round geo-communication process. It makes sense to link models of
system development with geo-communication because both subjects deal (among other
119

There is no consensus in the literature regarding the models. Some authors such as [Vendelhaven,
2002] deliberately refrain from describing a model for a procedure.
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things) with controlling processes to establish communication120. System development activities should therefore be seen as part of a transformation in a producer, i.e. between a
model of awareness and information, cf. Koláčný’s
model in Figure 35 and section 16.2.
System development models, as described in
[Vendelhaven, 2002] and [Jepsen et al, 2003] are based
on a so-called ‘use-case’ describing procedures – in
other words, who does what for the producer and user,
with ‘who’ being both people and systems. This includes the identification of areas of responsibility. In
contextual design, as described in [Beyer et al, 1998],
[Morrogh, 2003], [Lauesen, 2005] and others, the socalled use-cases are a description of the users’ wishes,
needs and approach to usage. In this type of modelling
there is an examination of the connections in which
usage occurs, and a working model is drawn up – a description of procedures for how individuals should
work during usage. Working models are generalised
and adapted to future changes (adapted from [Beyer et
al, 1998]). Contextual design is more user-oriented that
the other system development literature quoted here,
which is primarily system-oriented (production oriented); but both types of system development are process-oriented rather than content-oriented.
When a producer has formulated the use-case
model, there is an identification of relevant information
types (domain modelling) based on a process of analysis, which is a logical consequence of the usage model.
Data modelling is then carried out to determine how
the information is to be sorted and filtered, how it is to
be stored and relativised, which keys and attributes
from which sources should be associated with it, and
Figur 40. Models of system development often take their point of departure in a description of processes
starting with the so-called use-case and ending with a system that can be used to solve a given problem or
perform a given task in an organisation. The result needs to be transmitted to the target group. The boxes
indicate states, and the ellipses indicate processes.
120

System developers might protest against this comparison. But surely no-one creates a system simply to
enable the system to store information for itself? Information added to the system must also be released at some point. This also constitutes transmission or communication.
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how the information should be presented. Data modelling takes place in relation to a producer’s horizon of understanding, and determines retrieval, sorting and systematising,
processing and presentation of geo-information in special applications. The project then
proceeds to system design and system construction. The system is used to solve a given
problem or perform a given task in an organisation. The result must be transmitted to the
target group to conclude the processes. System design and construction lie outside the
scope of this book, and will not be dealt with any further. But the prior system development processes will be described in greater detail in chapter 16. All the above-mentioned
sub-processes can be described in connection to each other as shown in Figur 40.
In a production process run by a producer, information must be implemented in the
continuing development process leading to prototype development and perhaps production. After the identification and description of information come the production-oriented
processes such as system design, programming of a prototype (for example), testing, production preparation, development of production tools, production itself and finally marketing, sale and distribution. Each of these sub-processes has its own methods which have to
be mastered and used once information modelling has been completed. Communication
between the various sub-processes is ensured by using standardised modelling and exchange languages such as UML (Unified Modeling Language) to describe systems, and
GML (Geography Markup Language), which is a profile of XML121 (Extended Markup
Language), to transport and store geo-information. The result of modelling information
should be fixed and transmitted via these standardised languages. None of these production processes lie within the scope of this book, and they will not be mentioned again.
Let us now return to the initial question of this book (Where does the content come
from?). The identification and selection of the relevant and necessary content is not a
process that occurs autonomously, and nor is the result a foregone conclusion. The literature on system development does not give an explicit explanation of how this identification
is achieved. According to the literature in this field, identification takes place in the form of
logical conclusions based on an expected usage, and results in a carefully adjusted choice of
information. The description is not given in any greater detail in the system development
literature.
One interesting aspect is mentioned in the book “Digital forkalkning” [Østergaard et al,
2004], which states that IT development projects inevitably lead to disaster unless they are
based from the outset on a thorough user-oriented model of interaction and user-oriented
values. ‘Blind’ information transmission via web-based IT technology does not automatically lead to successful transmission and communication, say the authors – quite the re-

121

UML, GML and XML are mentioned explicitly as a reflection of the current situation in 2006. It is
probable that changes will occur at some time, and that other languages will take the places of the
three languages mentioned in the processes.
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verse, in fact. This viewpoint matches those of [Lauesen, 2005] regarding the same issue,
indicating the need for a link to communication theory.
Even though system development does not have an answer to the initial question either,
it is important to understand system development processes because they are an element in
the work of producers, cf. chapters 13 to 16, when content has been created and needs to
be transmitted.

Production and geo-communication
The actual production of data and information – with regard to its control – lies outside
the scope of this book, and will not be discussed in detail. However, production procedures and processes are interesting in relation to this book’s task, which focuses on the activities of the producer. A description of production procedures and processes with regard
to the concrete can be found in chapters 13 to 16. A description of production procedures
and processes with regard to the principle is the subject of the entire book – in particular
the formation of theory (chapters 5 to 11).
Usage, training and geo-communication
Usage and training are closely connected because they both deal with a user’s approach to
signs in geo-communication. The subject lies outside the scope of this book, apart from
the above-mentioned aspects in the above-mentioned section on evaluation of quality with
regard to a user’s expectations and experiences, and will not be discussed in any greater detail in this book.
4.3.5 Falsification of literature and other explicit knowledge
Books
By way of introduction to this section on falsification, it is worth repeating and emphasising that my search for a theory, models or methods regarding content (and the realisation
that they were virtually non-existent, and that the literature largely dealt with form) does not
reflect the attitude that this is an ‘either-or’ situation – or that content should be dealt with
before form (or vice versa). For me this is a ‘both-and’ situation, dealing with the synthesis
between content and form.
I will demonstrate that research into geo-communication in recent years has concentrated on technological aspects (form rather than content) by describing what recent important works have described. This will reveal that the theory I am looking for with models (in
relation to the task of this book) cannot be found in the existing literature, and that the
goal of the literature in this field is not the same as the goal of this book. This is not by any
means an attempt to qualify form versus content, but solely a demonstration of the lack of
theories and models for content. As expressed by [Longley et al, 2005]: “Knowledge about
how the world works is more valuable than knowledge about how it looks, because such
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knowledge (about how it works) can be used to predict” (my parenthesis, to underline the
meaning).
The book mentioned above as [Dykes, MacEachren, Kraak et al, 2005] is an anthology
edited by three of the leading figures in the geo-subjects and published in ICA’s name. It
contains thirty-six articles (chapters) totalling 710 pages written by 45 leading researchers
from all over the world. The topic and title of this anthology is “Exploring Geovisualization”, so naturally the articles focus on how data is given a visual expression. But as the
editors themselves comment in the introduction, apart from apparatus and programs it is
also necessary to monitor a user’s senses and awareness in order to draw conclusions
which will be useful in developing even better apparatus and programs. I can only agree
(see [Brodersen, 2002]). But if this end of the processes is to be examined and described
(what the users get out of it), why is it not interesting to discuss, examine and describe the
input to the apparatus and programs – and thereby the benefit to users?
Chapter 31 in [Dykes, MacEachren, Kraak et al, 2005] is written by Sven Fuhrmann and
William Pike from the GeoVISTA Center, and deals with “User-centered Design of Collaborative Geovisualization Tools”. This chapter is the closest the anthology gets to the
task of this book. Fuhrmann and Pike identify seven activities as being contained in usercentered design122: Planning, User-task analysis, Conceptual design, Prototyping, Expert
guidelines-based evaluation, Formative and summative usability evaluation and Iteration
and deployment. This seven-stage rocket means that Fuhrmann and Pike’s ideas resemble
system development methods such as those of [Vendelhaven, 2002] and [Jepsen et al,
2003]. If we examine the detailed description of “Task analysis” in Fuhrmann and Pike, we
learn that: “To properly engage the domain user, software designers should perform thorough task analyses of user groups”. In other words, it is the programmers who should analyse the users. I will claim, based partly on [Lauesen, 2005] and [Østergaard et al, 2004],
that this would in itself preclude any chance of gaining insight into the user’s world, because according to Fuhrmann and Pike the process must be driven by programmers (and
their focus is naturally on apparatus and programs – not on the world of users). We do not
learn exactly what the term thorough means – but this matters little in relation to the purpose
of the anthology.

122

Fuhrmann and Pike in [Dykes, MacEachren, Kraak et al, 2005] (chapter 31): “Planning (discuss deliverables, technical approaches, milestones and timetables), User-task analysis (identify the user domain
and its associated physiological, psychological social requirements; create a complete description of
tasks, subtasks, and actions required to use a system), Conceptual design (identify the features of the
tool under development), Prototyping (create a model or simulation of the intended tool), Expert
guidelines-based evaluation (use expert heuristics or comparison of new and existing tools to identify
potential usability problems), Formative and summative usability evaluation (formative evaluation involves domain users in task-based scenarios, discussing and testing a prototype. Qualitative and quantitative results allow the refinement of the prototype. Summative evaluations are often conducted at
the end of the development cycle, when the design tool is tested against other comparable tools), Iteration and deployment.”
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Another important book in the world of the geo-subjects is [Longley et al, 2005] “Geographic Information Systems and Science” by Paul A. Longley, Michael F. Goodchild,
David J. Maguire and David W. Rhind, the second edition of which was published in 2005.
As pointed out by the authors in the preface, more copies of the first edition have probably
been sold than any other GIS book in the world: no fewer than 25,000 copies. So the book
must be allowed considerable space and recognition. It covers a broad range of topics and
contains the following chapters: Introduction, Principles (representing geography, the nature of geographic data, geo-referencing, and uncertainty), Techniques, Analysis, and Management and Policy. In their synopsis of the chapter “Representing geography”, the authors comment: “The geographic world is extremely complex revealing more detail the
closer one looks, almost ad infinitum. So in order to build a representation of any part of it,
it is necessary to make choices, about what to represent, at what level of detail, and over
what time period.” And they add123, in the chapter on “Representing geography”, that any
GIS application requires attention to the question of what should be represented and how,
because there are an infinite number of ways to represent the world, and because none of
them is perfect or ideal for all applications. They add: “One of the most important criteria
for the usefulness of a representation is its accuracy.” Later in the book the authors define
the concept of accuracy as follows: “… defined accuracy as the difference between reality and
our representation of reality.” They then continue to discuss the quality of a GIS representation,
because in their opinion this definition of accuracy is too simple for anyone wishing to understand quality or define standards in GIS applications. As a result the authors consider
the US Federal Geographic Data Committee (www.fgdc.gov), which uses five components
to define quality: “Attribute accuracy, positional accuracy, logical consistency, completeness,
and lineage”. This way of defining quality is in accordance with ISO standard 19113 on
Quality Principles (www.iso.org). Reading on in [Longley et al, 2005], regarding both the
preconditions for the discussion of quality and their consequences, the problem of defining
the concept of quality focuses on measuring and registering geometric objects and attributes. The authors work hard to describe uncertainties, for instance when defining the edge
of a wood or in connection with measuring the length of a coastline (depending on the degree of detail, the length of a coastline varies considerably – in extreme circumstances you
could measure around each grain of sand on the beach, in which case the length of the
coastline would be almost infinite).
Unfortunately, the book never explains how to identify the relevant elements in reality –
how to perform an analysis of reality with a view to relevant extraction and implementation
in GIS, for instance. This lack is underlined in the following quotation from the book (the
123

[Longley et al, 2005]: “Any application of GIS requires clear attention to questions of what should be
represented, and how. There is a multitude of possible ways of representing the geographic world in
digital form, none of which is perfect, and none of which is ideal for all applications”, and “Because
the geographic world is seemingly of infinite complexity, there are always choices to be made in building any representation – what to include, and what to leave out.”
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core argument of which is a small area in geometric terms): “The world is infinitely complex, but computer systems are finite. Representations must somehow limit the amount of
detail captured. One very common way of limiting detail is by throwing away or ignoring
information that applies only to small areas.” In terms of the task of this book, this method
of administering the transformation from reality to data or information is not suitable! The
discrepancy between [Uhlirz, 2005] and [Longley et al, 2005] in the eighth example in section 4.1.4 also shows clearly that technology (form) sets the agenda in [Longley et al, 2005] –
not insight into content.
[Longley et al, 2005, p.11] contains a section on “Data, information, evidence, knowledge, wisdom”. They write: “Data consist of numbers, text, or symbols which are in some
sense neutral and almost context-free. Raw geographic facts… such as the temperature at a
specific time and location, are examples of data.” In relation to phenomenology, philosophical hermeneutics and communication theory with the sub-groups semiotics and rhetoric
(see chapters 6 to 10), it must unfortunately be concluded that it is no good claiming (as in
the first sentence) that data is neutral and context-free. This is quite simply nonsense.
There is some improvement in the second sentence, which concludes/defines that raw
facts are examples of data. This agrees with the definitions of data in communication theories and the IT world. Later on [Longley et al, 2005, p.12] have the following to say about
information: “In a narrow sense, information can be treated as devoid of meaning, and
therefore essentially synonymous with data…” This claim is almost worse than the previous one about data. The awful thing is that if this claim were correct (that information is
devoid of meaning), it would be logical and actually necessary to reject all communication
theories (cf. chapter 8). They also write: “Others define information as anything which can
be digitized, that is, represented in digital form… but also argue that information is differentiated from data by implying some degree of selection, organisation, and preparation for
particular purposes – information is data serving some purpose, or data that have been given
some degree of interpretation.” Two viewpoints on what information is are underlined here.
This is fine as far as goes, apart from the fact that it is done in what is perhaps the most influential GIS textbook in the world. In my opinion, the authors of such a book should refrain from writing something which is in such direct contradiction to common communication theories. But the fact that this is done in what is perhaps the most influential GIS
textbook in the world must be regarded as a symptom or proof of the fact that the traditional GIS subjects do not deal with the task focused on in this book (the content, reasons
and theories, models and methods for the selection of content). A general opinion in the
GIS-domain states that it is possible to create neutral data and information – in direct contradiction to common communication theories, philosophical hermeneutics etc. Nor is it
possible anywhere in [Longley et al, 2005] to find an indication of how the transformation
from reality to data, information and knowledge can be achieved in terms of content. Or in relation to the initial sense of wonder expressed in this book: even [Longley et al, 2005] does
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not contain any theories, models or methods that can help find the answer to the question
of content A versus content B.
[Longley et al, 2005] also contains a chapter entitled “Cartography and map production”. In the introduction to this chapter [Longley et al, 2005, p.264], the authors comment: “… useful to distinguish between two types of GIS output: formal maps, created according to well-established cartographic conventions, that are used as a reference or communication product (e.g. a military mapping agency….); and transitory map and map-like
visualizations used simply to display, analyze, edit, and query to retrieve areas with poor
health indicators viewed on a desktop computer….”, which might have been an excellent
opportunity to discuss a few whys. Unfortunately, this opportunity is wasted. However, on
the next page they do point out that “Maps are important communication and decision
support tools” (unfortunately with no further discussion or explanation), although this is a
partial answer to a general why (i.e. because a decision-making basis is needed). There are
no references to communication theories or similar areas. This chapter, too, focuses largely
on how rather than on why.
[Peterson (ed.), 2003] is an anthology on the topic of “Maps and the Internet”. The editor is the chairman of the ICA’s commission124 on “Maps and the Internet”. The book
contains 28 chapters and 451 pages written by 35 authors from 16 countries. Like [Longley
et al, 2005], [Peterson (ed.), 2003] deals largely with technical aspects (form again), and
hardly at all with content. There is one chapter in [Peterson (ed.), 2003] dealing with communicative aspects; it was written by me, and constitutes an adapted version of [Brodersen,
1999]. When I was asked by Michael Peterson to write this chapter, he said that it was important to include a chapter on communicative aspects to prevent the whole book from
being too technical.
The introduction to [DeMers, 2005] states that the attributes of data dictate not only
how such data can be represented, but also how it can be analysed and thus interpreted,
and that your perception of reality influences decisions about which objects or phenomena
should be registered and how they should be represented125. This is an introduction that
paves the way to insight into the elements of reality and its transformation into data. But
immediately afterwards everything is reduced to points, lines, surfaces, time, volume and
technicalities with regard to storage, extraction, modelling and output (plus the attributes of
124
125

See www.icaci.org
[DeMers, 2005]: “The nature of the data often dictates not only how we will later represent the earth
inside a GIS but also how effectively we will analyze and interpret the results of that analysis. In turn,
how we view and experience our environment affects what features we note and how we will eventually represent them. The points, lines, and areas we encounter are all different. Moreover, their representation and utility depend, in large part, on our ability to recognize what features are important and
to identify those that may be modified by the temporal and spatial scales at which we observe them.
This information, in turn, dictates how the data are stored, retrieved, modelled, and finally output as
the results of analysis. In addition to the temporal scale and the physical sizes of objects stored in a
GIS, we must consider the measurement level we will use to represent their descriptive conditions or
attributes.”
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“things”). The book contains nothing about how relevant elements in reality can be identified and transformed into data and information – about theories, models or methods to
answer the question “Why is it content A and not content B?”
[Bernhardsen, 2002] provides a few models of transformation from reality to data, and
points out that this requires attention. The first figure describes the same thing (although in
a simpler fashion) as Koláčný’s cartographical communication model (Figure 35), which
only underlines the importance of dealing with such aspects.

Figure 41. Figure from [Bernhardsen, 2002] illustrating the relationship between reality, GIS and action. In
principle the same as Koláčný’s cartographical communication model, although somewhat simpler.

The second relevant figure is shown below: the process goes from reality to a model of
reality, to a data model etc.

Figure 42. Figure from [Bernhardsen, 2002] illustrating that there is a process from reality to a reality
model to a data model etc.
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Figure 43. Figure from [Bernhardsen, 2002] illustrating the attitude that the goal of the processes is a geometric perception of the elements of reality supplemented by attributes.

In principle Koláčný wrote the same thing, but if we proceed to Bernhardsen’s next figure (Figure 43) we end up in the same place as I have indicated in the literature analyses
above, [Longley et al, 2005] for instance: the problem of how to illustrate representations
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of the geometric shape of reality (and the associated technicalities). Koláčný’s description is
more open, because he wrote that a reality model is a polydimensional mental model of reality by a producer – in other words, Koláčný does not describe concrete activities directly
but remains at a higher level of abstraction.
[Bernhardsen, 2002] does not contain theories, models or methods answering the question “Why is it content A and not content B?” either.
The American “University Consortium for Geographic Information Science” (UCGIS)
presents its research agenda at the web address
www.ucgis.org/priorities/research/2002researchagenda.htm. As shown in the previous
analyses of the literature, this focuses on how things are done rather than on why they are
done. In general, the point of departure is that there is a volume of data to be used. But the
agenda does not include consideration of where data comes from, or why some data is
chosen rather than any other data.
On behalf of the ICA, [MacEachren et al, 2001] (Alan M. MacEachren and Menno-Jan
Kraak) describe “Research Challenges in Geovisualization”. Even the title indicates that
the subject under consideration is visualisation, and this is also apparent in the introduction,
where the key words representation, integration, interface design and cognitive/usability aspects are
mentioned. The point of departure for MacEachren and Kraak is that some data is to be
used. But the agenda does not include the questions of where data comes from, or why
some data is included rather than other data. It is striking that MacEachren and Kraak
avoid the issue of why as well. In fact, it is striking that all the literature apparently avoids
the issue of why.
[Peuguet, 2002] is an interesting book because it starts with 200 pages of description and
discussion of “Theories of World Knowledge Representation”. Unfortunately, in relation
to the task of this book, there is a but: [Peuguet, 2002] concentrates largely on knowledge
types and categorising these types – on the field of conception of the referents (the objects), cf.
Figure 49. In the second half of the book, [Peuguet, 2002] starts with a geometric description of the world, which surprises me in the light of the extensive discussion of Kant,
Peirce and others in the first part of the book. Peuguet does not describe how we proceed
from a conception of the referents to a geometric description of the world.
[Eklundh (ed.), 2003] is a Swedish parallel to [Longley et al, 2005], entitled “Geografisk
informationsbehandling – metoder och tillämpningar”. The book starts by stating that in
practice the world is impossible owing to its infinite volumes and complexity. By way of introduction the book asks the question of how to proceed from the world to a GIS. This is
done using conceptual models. A conceptual model is defined as consisting of first themes,
then layers, objects and object types, and then “basic geometric elements” (points, lines and surfaces). The process continues directly with “continuous variables … with regular tesselating” (page 19 of the book), geometric delimitation, content inside or outside the limits etc.
The book only deals with the geometric approach to the topic. There are no whys or theories, models or methods to answer the question of content A versus content B.
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In the chapter entitled “Abstraktions of the real world”, [Balstrøm et al, 2006, p.21]
comment that: “There are many ways of depicting the real world. …. But it is not possible
to describe everything down to the individual atom, so the messenger must choose one
sub-quantity, interpret it, and produce a description that others can read and understand –
thereby detecting the information which the messenger wishes to transmit. To enable the
receiver to decode the message, a common language must be used, … and a common
framework of understanding is needed to interpret the symbols correctly. This chapter describes how to use abstraction to store the real world in a GIS.” In other words, the point
of departure is that a conscious selection of elements from the real world is required. But unfortunately the book does not mention the precise nature of this conscious choice – the
thought processes that lie behind this consciousness. However, in the same chapter (p.23)
reality is defined as “The world that is to be described without involving the time factor is
three-dimensional (3D), and all modern surveying instruments (total stations, GPS and
photogrammetrical equipment) register the three spatial coordinates: x, y and z ….” In
other words, [Balstrøm et al, 2006] adopt the same geometric approach to the presentation
of geo-information as [Longley et al, 2005] and others, thereby following the path described by [Knöpfli, 1993] as physical appearance in contrast to function. But at the same time
[Balstrøm et al, 2006] note that “Mapping is a means of conveying information about our
environment to other people.” In other words, they acknowledge that it is basically a question of communication. However, aspects of communication theory are not dealt with any
further in the book.

Journals
The points made above concern books. But another important place to search for information about theories and models is in journals and on the internet (Google, for instance).
The description below is difficult because its purpose is to show that we can probably conclude that the kind of information I am looking for is not available in journals and similar
sources. I have been reading journals relevant to my subject for many years now without
finding what I was looking for. The number of available journals and other periodicals is
large, so I have concentrated on reading the best known of them: Geo-informatica, Cartography and Geographic Information Science, International Journal of Geographical Information Science, Kartographische Nachrichten, Vermessung-PhotogrammetrieKulturtechnik and others. Consequently, the description below renders it probable that I
have not missed THE ONE ARTICLE that would have saved my world.
Here is an example from the journal Geo-informatica: a search in Geo-informatica’s database of articles since 1997 for the word ‘communication’, for instance, produces four articles entitled “Spatial Data Handling for ITS: Perspective, Issues and Approaches”, “The
Story of the GeoToolKit – An Object-Oriented Geodatabase Kernel System”, “GIS and
Transportation: Status and Challenges”, and “Data Partitioning for Parallel Spatial Join
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Processing”. The second-last of the four is interesting in relation to this book. In this article, from Geo-informatica 4:2, 127-139, 2000, Michael Goodchild126 mentions three types
of communication in connection with GIS and transport: maps, navigation and behaviour.
Maps leave users to interpret anything they like. Navigation communication describes networks. Behaviour communication also allows for dynamic objects which have a form of
behaviour on the network. In other words, Goodchild indicates a progression which is in
accordance with Peirce’s semiotics, as described in chapter 9 of this book. Unfortunately
(in relation to the task of this book), the article registers, discusses and problematises issues
rather than theorising (describing models to solve problems). And Goodchild also concludes that “Appropriate representations for the behavioral view have still to be worked
out.”
A search for concepts such as “value modelling”, “content modelling”, “information
modelling”, “semiotics”, “cognition” and “cognitive” generates a hit rate of zero.
A search for “geo-communication” produces an article entitled “The Story of the
GeoToolKit – An Object-Oriented Geodatabase Kernel System”. Even the title of this article reveals that IT technology is involved here (this is confirmed by the content of the article).
A search for “meaning of information” produces two articles. One of these, entitled127
“Graphical Information Portals – The Application of Smart Maps in GeoNet 4D”, acknowledges that “Maps provide the presentational platform, yet not limited to geospatial
entities, but also including arbitrary multimedia information.” The authors thus underline

126

127

Michael Goodchild in Geo-informatica 4:2, 127-139, 2000: “Support for navigation is an indispensable
part of intelligent transportation systems (ITS), where it is needed to assist drivers in designing routes,
and in modifying routes in response to new information. But such effective navigation requires a massive extension of the attributes provided in the map view, to include dynamic attributes such as levels
of congestion and travel speeds, temporary obstructions, and temporary turn restrictions. Few if any
of these attributes are visible from above, ….”, “A GIS to support the behavioral view, and thus the
modeling of complex behavior, must also deal with other data types that result from aggregation of
geospatial lifelines. These include flow matrices, defined as measures of the numbers of objects moving in a given period of time between an origin area and a destination area.”, “In summary, the behavioral view requires a new series of representation methods, beyond those required by either the map or
the navigation view.”, “One of the most important tasks in GIS-T and ITS is to communicate location. For example, it may be necessary to communicate the location of an accident, or the address of a
delivery. Two approaches are available: linear referencing, using some variant of street address or
route and milepost, and geographic referencing using a two- or three-dimensional coordinate system.”,
“Thus the third research challenge is the following: to develop methods of inter-computer negotiation
that produce completely reliable communication of location, emulating and outperforming the traditional practice of inter-human negotiation.”, “The map view implies an essentially static perspective,
and its success is in inverse proportion to the propensity of the network to change, by adding or moving links, adding intersections, or other modifications. The navigation view assumes that information
of a dynamic nature must be represented on the static geometry of the network, but does not attempt
to represent moving geometry. The third view …. deals explicitly with the behavior of discrete objects
– vehicles, people, trains, or boats – on and off the linear network.”
Geo-informatica 5:4, 327 - 344, 2001. “Graphical Information Portals – The Application of Smart
Maps in GeoNet 4D” by Gertraud Peinel and Thomas Rose.
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that there are other interesting factors to consider than geospatial factors alone (the geometric description of visible objects). Unfortunately, the article does not pursue this path –
taking a technical path instead. The other article (generated by a search for “meaning of information”) is entitled128 “Field Data Collection with Mobile GIS: Dependencies Between
Semantics and Data Quality”. The first part of this article discusses129 and concludes that
the existing and dominant quality definition is linked to the production of data to an unreasonable extent, and that it would be far more relevant to consider the meaning of quality
linked to the intended and actual use of the data set in question (the information). Unfortunately, this article also pursues a technical-practical path.

The internet
A search in Google (January 2008) for the concepts of “value modelling”, “content modelling”, “information modelling” in combination with “geographic information” or “cartography” generates a number of hits; but they all turn out to deal with how (practical and
technical aspects), so none of them deal with the same task as this book.
A search in Google for the concept of “geo-communication” produces a result that
pleases me: [Brodersen, 2005] and other publications by me occupy places number 3, 4, 5,
14, 15, 25, 26, 27 etc. on the list (July 2008). But these hits are accompanied by hits related
to satellites, private cartography companies, tourism, natural geography and much more.
There are no hits on any other research into the concept of geo-communication.
A search in Google for “meaning of information” in combination with “geographic information” generates 138 hits, including an article entitled “Toward the Semantic Geospatial Web” by Max J. Egenhofer (GIS ’02, 2002), which like many other articles mentioned
here acknowledges the problem (that it is not sufficient to focus on geometric descriptions
of visible objects), but also ends down a technical path.
A general search in Google for a concept such as “cognitive” in combination with GIS,
cartography etc. produces a long list of articles, including those listed below:

128
129

Geo-informatica 6:4, 363 - 380, 2002. “Field Data Collection with Mobile GIS: Dependencies Between Semantics and Data Quality” by Hardy Pundt.
Extract from the article: “The quality of a dataset, however, depends on the intended and actual use of
the dataset.”, “It aims to supply enough information upon various error characteristics of a dataset to allow
the data user to come to a reasoned decision about the data’s applicability to a given problem in a
given situation.”, “Such dependencies between data quality and semantics are still not adequately addressed in the design of GIS, ….”, “The classic data quality elements … are not enough, they do not
consider data quality in a comprehensive manner.”, “Due to these facts we must probe the assumption
that data quality descriptions should not refer to the production method…..”, “An interesting aspect
of the ICA-questionnaire was that the quality assurance routines were focused on ‘checking printouts
of consistency checks’ (79%) and ‘subjective evaluation’ (26%).”, “There exist several well known criteria to describe the quality of spatial data. They have been entitled the ‘famous five’ … and are
namely: lineage, positional accurance, attribute accuracy, logical consistency, and completeness.”,
“…semantic accuracy refers to the pertinence of the meaning of the geographical object rather than to
the geometric representation.”
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- “Cognitive models of geographical space” by Mark, D. et al, 1999. International Journal of Geographical Information Science, 13, 747-774.
- “Representations of space and time” by Peuguet, D.J., 2002. New York: The Guilford
Press.
- “A mapmaker’s perspective on map design research 1950-1980” by Petchenik, B.B.,
1983. D.R.F. Taylor (editor): Graphic communication and design in contemporary cartography (pp. 37-68). Chichester: John Wiley & Sons.
- “Seeing the big picture: Map use and the development of spatial cognition” by Uttal,
D.H., 2000. Developmental Science, 3, 247-264.
- “Classification as an impediment to the reliable and valid use of spatial information: A
disaggregate approach” by Gray, M.V., 1997). Hirtle and Frank (editors): Spatial information theory: A theoretical basis for GIS (pp. 137-149). Berlin: Springer-Verlag. Lecture
Notes in Computer Science 1329.
- “Geographical information retrieval with ontologies of place” by Jones, C.B. et al,
2001. D.R. Montello (editor): Spatial information theory: Foundations of geographic information science (pp. 322-335). Berlin: Springer-Verlag.
- “Cognition of geographic information” by Montello, D.R. et al, 2005. McMaster and
Usery (editors): A research agenda for geographic information science (pp. 61-91). Boca
Raton, FL: CRC Press.
- “Cognitive Map-Design Research in the Twentieth Century: Theoretical and Empirical Approaches” by D.R. Montello, 2002. Cartography and Geographic Information Science, Vol. 29, No. 3, 2002, pp. 283-304.
Only the final two articles in this list are of interest to the task of this book: one of them
outlines the current status of the previous research into the topic, and the other draws conclusions and looks ahead. These two articles are used as sources at relevant points in this
book.

4.3.6 Literature and other explicit knowledge: conclusion
The point of departure for the search of geo-subject literature was the question “How does
a producer ensure that the meaning of the content in the transmission of geo-information is created on a systematic and controlled basis, providing the user with a reasonable decisionmaking basis?”
With regard to this question, I have derived the largest contributions to my increased insight from [Knöpfli, 1993] and [Koláčný, 1969]. Both write explicitly about and underline a
necessary distinction between reality and the meaning of reality. Knöpfli uses the concepts of
physical appearance and function. Most of the other geo-subject literature also describes a
distinction between reality and abstract information which represents parts of reality. But
between these two types of distinction there is one major difference: in underlining meaning,
Knöpfli and Koláčný indicate and focus on the subjective element in the whole issue;
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whereas in my view most of the other literature does not fully adopt subjectivity but tends
towards an idea of objective and neutral representation of a generally geometric perception
of reality130.
There is little distance between Knöpfli’s and Koláčný’s discussion of meaning and subjectivity and the question: Why should we even bother to transmit geo-information? For instance, [Balstrøm et al, 2006] write that the aim is to transmit information about our environment to
other people – the communicative aspect that [Wille, 1982] also mentions. But why bother
to transmit? This is exactly the point at which Knöpfli and Koláčný are useful because they
write that the aim is to supply a decision-making basis making more sensible or relevant actions possible. This can also be induced with a logical conclusion from the example in
Figure 27 (the parking graphics as you enter the City of Aalborg): Why should this geoinformation be transmitted – why bother to hang up the sign containing maps and graphics? The reason can hardly be that the city wishes to demonstrate that is able to produce
signs and mount them on a mast. There must be another reason. Logically, the only reason
must be that the city wishes to enable users (car drivers in this case) to perform more sensible or relevant actions than they were able to perform before the signs were erected!
[Knöpfli, 1993] and [Bertin, 1974] both write, as stressed by my former manager Professor Ernst Spiess (ETH Zürich), that the main issue is the questions to which a user seeks
answers in the information being transmitted – with a view to making more sensible or
relevant action possible. And at this point it is worth underlining that not only practical action is involved; but also action in a more abstract sense such as continuing and developing
a scientific analysis, or equipping the citizens of a municipality to take part more effectively
in a debate about a municipal plan.
In my opinion, if we do not accept the subjective aspect and do not acknowledge the aspect involving the decision-making basis, it is not possible to justify and argue that content
A should be selected rather than content B. Consequently, it is not possible to find theories, models or methods for the question “content A versus content B” in geo-subject literature based on an ideology of objectivity and neutrality. In addition, it can therefore be
concluded that the work must be based on sources that acknowledge subjectivity and decisionmaking basis – in my search for theories, models and methods for the choice of content A
rather than content B.
This does not mean that the rest of the geo-literature is worthless. Far from it! It simply
does not deal with the choice of content A rather than content B. The rest of the geosubject literature can be used once the content has been chosen.
It is also striking that the geo-literature I have studied (and all the geo-literature which I
have not mentioned above, but which I have studied during my 27 years in the business)
130

For instance [Longley et al, 2005, p.11]: “Data consist of numbers, text, or symbols which are in some
sense neutral and almost context-free”, and [Longley et al, 2005, p.12] on information: “In a narrow
sense, information can be treated as devoid of meaning, and therefore essentially synonymous with
data…”
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focuses to a large extent on technical production processes, visualisation tools and algorithms, and corresponding technology aspects. There is no doubt that there is nowhere

near as much literature focusing on the communicative aspects and on subjectivity
and decision-making basis in the transmission of geo-information. This fact alone
means that the scientific and research foundation needs to be created – a foundation towards which this book contributes.
These conclusions lead to the next section, which contains a description of my own
previous research in this area.

4.4 My own previous research
As mentioned in the introduction, my interest in the topic of this book started back in
1981-86, when I was employed as a co-editor of the Swiss school atlas “Schweizer Weltatlas” (see Figure 4). Discussions of the content in the atlas often left me wondering who actually decided what the content of the maps should be; on what basis this decision about
content was made; and how anyone ever identified the relevant content and made the decision. In other words, the question of why content A was included in the maps rather than
content B. Naturally, all seen in relation to a given target group. This original sense of
wonder led to a research project, which resulted in my PhD dissertation “Graphische
Aspekte komplexer Wirtschaftskarten in Schulatlanten” [Brodersen, 1986]. The conclusion
of the dissertation was firstly that the target group of the atlas (schoolchildren) could only
use the maps to perform extremely simple tasks131; and secondly that there was clearly no
basis for a systematic and controlled organisation of the content in relation to the target
group or users.
I searched for many years, but never found any theories, models and methods to answer
the fundamental question of this book: where does the content come from, and why is it
content A and not content B?
Another experience put the lack of results in my search into perspective, while I was
teaching cartography at the University of Copenhagen in the mid-1990s. Time after time I
was forced to acknowledge that I could not explain how to find an answer to the question
posed above about content (why it is content A and not content B), and the question of
how a producer finds the ‘correct’ content. As a result, I wrote the book entitled “Maps as
communication – theory and method”, published in 1999 ([Brodersen, 1999]). This book is
based on the above-mentioned conclusion that the content can be identified by identifying
the intended actions of a user and the derived questions that the user will try to answer by
using a map (the book is about cartography in a traditional sense). The result was a handbook containing a method (practical procedure), which to some extent made it possible in

131

Incidentally, entirely in accordance with the results of [Brodersen et al, 2002].
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a systematic and controlled fashion to find the right content for a given map project, and
to provide it with a suitable graphical expression.
But very soon I was struck by a sense of doubt and uncertainty. For instance, the book
starts by stating that data, information and knowledge exist. But I was forced to ask myself why
the three terms were divided. Can they be used interchangeably, or are there any major differences between them – and if so what are the attributes that characterise the three? And
why have these three groups been chosen rather than any other groups – and why not four
groups? Another important element in the book is the common division used in cartography into qualitative, ranked and quantitative information. In the same way as with data, information and knowledge, I was forced to ask myself why this division rather than any
other divisions, and where did this division come from? When I was asked to explain these
two triple divisions (data-information-knowledge and qualitative-ranked-quantitative), for
instance during teaching based on the book, I was unable to do so. I had reached the limits
of my knowledge.
In the book I failed to give an adequate answer to the question of how to ensure the
relevance of the content in the transmission of geo-information (in maps, for instance) in a
systematic and controlled fashion – the relevance between the elements of reality and usage
by users. In other words, the question of how to ensure that geo-communication or maps
tell the right story in relation to a relevant part of reality. How do we ensure that ‘the right’
elements are taken from reality and transmitted to a user? This conclusion was largely the
result of teaching based on [Brodersen, 1999], since it turned out that questions and descriptions of action (called the usage situation in the book) were not sufficient on their
own. During the work involved in user questions and descriptions of action, some episodes
characterised by uncertainty almost always appeared. The method described in the book
[Brodersen, 1999] was simply not sufficient. I realised that decisions were taken (in the
work involved in user questions, descriptions of action and transmission content) that were
not based on systematic and controlled work, and that these decisions concerned ‘content
A versus content B’.
User questions and descriptions of action alone were not sufficient precisely because
they referred to a user. This was in itself unsatisfactory. But there was in fact no reference
to reality in user questions and descriptions of action, in the sense that user questions and
descriptions of action describe what a user wishes to receive, but not which elements a producer
needs to extract from reality – in other words, identification of the elements of reality that are relevant
for user questions and descriptions of action. This point can be explained by referring once again
to the parking graphics in Aalborg (see Figure 27) and assuming that the user will be able
to decide on a series of actions leading to a vacant space in a car park by using these graphics. This analysis is based directly on [Koláčný, 1969]. In other words, users wish to receive
information enabling them to make decisions that make it possible to take actions leading
to a vacant space in a car park. In practice, this means ‘When should I turn right or left?’,
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or in more complex terms ‘Which route should I follow to find a vacant space in a car
park?’ So the question is how producers identify the elements of reality that make it possible to satisfy users. User questions refer to user perceptions of reality. But user perceptions
of reality are not identical to reality or to a producer’s perceptions of reality (cf. Koláčný’s
model), so something is missing that refers to reality: which elements of reality need to be
identified so they can be represented on the sign seen by users as they approach Aalborg.
The two contrasting questions are: What does reality make available, and what do users require?
This state in which I found myself was naturally unsatisfactory – which is why I resumed
my search for the answer to the two existing questions plus an additional question. My
question package now included:
(1) Why is it content A and not content B?
(2) How do producers ensure that the meaning of the content in the transmission of geoinformation is created on a systematic and controlled basis, providing users with a reasonable decision-making basis?
(3) How can we identify the elements of reality that are relevant for user questions and descriptions of action?
Inspired by [MacEachren, 1995], [Keates, 1996] and others, and by discussions at Denmark’s Royal School of Library and Information Science following a series of guest lectures
on [Brodersen, 1999], I started to read Charles Sanders Peirce’s theories of semiotics and
phenomenology [Peirce, 1994]. Here I found a remarkable similarity between Peirce’s sense
of wonder132 and my own, and between data-information-knowledge and qualitativeranked-quantitative on the one hand, and Peirce’s theories on the other. This showed me
the path leading to further analyses in connection with the above-mentioned user questions
and descriptions of action – in my search for theories, models and methods to find answers
to my sense of wonder and questions about content.
Based on Peirce’s theories of semiotics and phenomenology, I have managed to create a
model for the systematic and controlled selection of relevant information for a given geocommunication. As a consequence of this, the need arose to draw up models for the procedures needed to handle the model of relevant content: it is one thing to identify a relevant content, but quite another to ensure that a relevant content passes safely through all
the procedures that a producer has to perform – in order to transmit the geo-information
selected to a user. This laid the foundations of a new, expanded and improved textbook on
theories and models for the systematic and controlled mastery of relevant content in geocommunication: “Semiotik i geokommunikation – fra virkelighed til handling” ([Brodersen,
2005]).
This book (“Geo-communication: A viewpoint regarding the content architecture of
geo-communication, regarding the requirements and potential for reaching agreement on
132

See section 9.4 (page 265) for a discussion of Peirce’s sense of wonder.
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case and location as the basis of decisions based on a phenomenological, communicative,
semiotic and rhetorical foundation”) is a description of the scientific working processes
that I have been through, and of the knowledge that I possess today (partly revealed in the
book “Semiotik i geokommunikation” – ‘partly’ meaning in this connection that two years
elapsed between finishing “Semiotik i geokommunikation” and finishing this book). Consequently, the central theories of “Semiotik i geokommunikation” also constitute central
elements of this book. But while “Semiotik i geokommunikation” is a textbook, with the
qualities of such a textbook, the task of this book, is still based on the original sense of
wonder with a view to finding an answer to and describing the theories and models that
can help a producer to master a relevant content and its form in geo-communication in a
controlled and systematic fashion, and to document the scientific working processes on
which the book is based. As a result, some models have been polished and upgraded to reflect the increased insight gained during the two years that have elapsed.
I have written above that 27 years of searching did not produce the required knowledge,
and what I mean is that I did not find what I was looking for in the traditional, central
world of geo-communication (transmission of geo-information, geo-information, maps and
geodata, cartography etc.) However, fortunately I have gained knowledge of and insight
into interesting and relevant theories, models and methods from other subject areas which
are relevant in relation to the basic questions mentioned above. I have used the information that I have managed to gather from related subject areas to create my own theory and
models for the systematic and controlled mastery of content in geo-communication. Without this input from other subject areas, it would not have been possible to make as much
progress as I have. The most important input has been from subject areas such as philosophical hermeneutics (Gadamer), phenomenology (Peirce’s phaneroscopy), semiotics
(Peirce), communication theories (Shannon & Weaver, Koláčný, Knöpfli and others),
rhetoric (Perelman, Jensen, Toulmin) and system development. In particular, Peirce’s theories on phenomenology (phaneroscopy) and semiotics have been central to the work that
has resulted in this book.
The two concepts of producer and user have been used above, and in this connection
these should be interpreted broadly: any transmitter (sender) of information can be regarded as a producer133, and any receiver of information can be regarded as a user. This usage or determination of concepts is based on my viewpoint that geo-communication, geoinformation, maps and geodata (and all the concepts used in the subject), and before that
cartography, should basically be regarded as a transmission or communication activity. In
my search for theories, models and methods to master content, I often encountered the
133

In the real world far more people and functions are involved in geo-communication than a single producer. For instance, the concept of a producer consists at least of decision-makers and performative
staff. The producer can also be regarded as the registration producer, the storage producer, the processing producer, and finally the distributor. See chapters 13 to 16 on the concrete work of the producer for a more detailed description of these people and functions.
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viewpoint that the communication angle was obsolete (cf. [MacEachren, 1995, p.1-8], for
instance), and that the modern world of the geo-subjects involved registering data and
making systems available for users, enabling them to visualise data (information). In my
opinion, the discipline of geo-visualisation (or just visualisation) can be regarded as an expressive discipline which is associated with geo-communication; geo-communication is not
dependent on the presence of geo-visualisation, but the reverse is true – an argument I will
put forward in chapter 11. This means that the theory formed in this book is in opposition
to a considerable portion of the world of the geo-subjects – but this cannot be helped. The
two angles (geo-communication and geo-visualisation), whether or not one of the two is a
sub-category of the other, must live side by side in synthesis. This is not an ‘either-or’ situation.

4.5 The problem field: conclusion
Chapter 4 contains an analysis of a series of examples and an analysis of literature and
other forms of explicit knowledge. The first part of the chapter (analysis of examples) has
been written to render probable that the sense of wonder described in chapter 2 reflects a
real problem, and to document the nature of the problem – the relevant and interesting aspects of the problem. The second part of the chapter (analysis of literature and other forms
of explicit knowledge) has been written with a view to identifying any existing solution
models and documenting the degree of absence or existence of relevant theories, models
and methods.
The analysis of examples covers various aspects which in some respects must be regarded as problematic. Naturally, one could discuss whether the points made are reasonable without generating a final truth in terms of right or wrong. But in one respect the examples show clearly that there is a general problem: the thing that users are given (the content
or the meaning of the content) either (a) has been produced based on an unconscious (nonmethodical) sense of what is good and bad, or (b) is not apparently anything that has occupied a major role in product development, or (c) shows that the producer has aimed at A
and unconsciously left the door wide open to usage B (or the absence of usage B). These
three aspects can be combined and formulated into a single question: How do producers
ensure that the meaning of the content in the transmission of geo-information is created on a
systematic and controlled basis, providing users with a relevant and reasonable decisionmaking basis (relevant and reasonable in relation to a user’s planned project (usage))?
The examples also show that the result may be good or less good (or even bad). It is
worth adding one comment at this point: the best map producers base their work on conventions, which are in turn based on decades or even centuries of trial-and-error development, while the inertia of tradition prevents the influence of science and research. Map
producers are too busy with production and sales to spend time on academic research. In
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my experience, good results are achieved on the basis of common sense, flair and Fingerspitzengefühl – not on the use of models and described methods. It is good that there are
some experts out there capable of producing good results (as the examples of good results
show). The problem here is that their good results in relation to the content have been
achieved based on implicit knowledge (craftsmanship, for instance), rather than on explicit
knowledge (models and described methods). The value of these isolated individuals will disappear when they leave the subject. And because these experts base their work on intuition
and experience (implicit knowledge) rather than on explicit knowledge (theories, models
and methods), other people are forced at best to copy their achievements. This is problematic because it excludes other people from utilising the existing knowledge of the experts to
work on new issues on a systematic and controlled basis. It is particularly problematic because the world of the geo-subjects is characterised by new, abstract technology (which is
not always explained in a particularly helpful way), by an increasing number of new ‘products’ on a free market and the resulting freedom of choice among users, and by an increasingly mobile labour force who need to gain the implicit knowledge required within a
shorter space of time.
I do not seek to claim that chaos prevails, or that no-one has any idea what is going on.
Not at all. But with regard to the conclusion of section 4.1, which asked the question
“How do producers ensure that the meaning of the content in the transmission of geoinformation is created on a systematic and controlled basis, providing users with a reasonable decision-making basis?”, I would claim that the explicit knowledge mentioned above
does not exist. It needs to be created!
In the geo-subject literature major contributions to the insight required can be found in
[Knöpfli, 1993] and [Koláčný, 1969]. Both write explicitly about and underline the necessary distinction between reality and the meaning of reality. Knöpfli uses the concepts of
physical appearance and function. Most of the rest of the literature also describes a distinction between reality and abstract information representing parts of reality. But between
these two types of distinction there is one significant difference: in underlining meaning,
Knöpfli and Koláčný indicate and focus on the subjective element in the whole case,
whereas most of the rest of the literature does not fully acknowledge subjectivity – preferring an idea of objective and neutral representation of a generally geometric perception of
reality.
The distance between Knöpfli’s and Koláčný’s focus on meaning and subjectivity and the
question of why is the transmission of geo-information necessary is very small. [Knöpfli, 1993] and
[Bertin, 1974] comment that the main issue is the questions to which users seek answers in
the information transmitted – with a view to making it possible to perform more sensible
or relevant actions. If we do not acknowledge the subjective aspect, and if we do not acknowledge the aspect of the decision-making basis, it is not possible to justify or argue in
favour of the fact that content A should be chosen rather than content B. As a result, it will
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not be possible to find theories, models or methods for the question of ‘content A versus
content B’ in geo-subject literature based on an ideology of objectivity and neutrality. So it
can be concluded that the formation of theory must be based on sources that acknowledge
subjectivity and decision-making basis.
This does not mean that the other geo-subject literature is worthless; but merely that it
does not deal with the choice of content A rather than content B. The other geo-subject
literature can be used once the content has been chosen. It is also striking that the geo-subject
literature that I have studied focuses to a large extent on technical production processes,
visualisation tools and algorithms, and similar technological aspects. There is no doubt that

there is nowhere near as much literature focusing on the communicative aspects
and on subjectivity and decision-making basis in the transmission of geo-information.
This fact alone means that the scientific and research foundation needs to be created – a
foundation towards which this book contributes.
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5 Introduction to theory formation
The subject domain(s) to which this book belongs basically focus on describing (depicting,
portraying etc.) parts of reality by using abstractions. At this early stage of the theory formation it is necessary to underline that this description must also be useful at some point in
time and in some connection for one or more people. In the problem analysis in this book,
for instance in the eight examples in section 4.1, a distinction is drawn between reality and a
user’s conception of reality as central, basic elements in understanding the domain. As a result, it
is reasonable to start the theory formation in this book by discussing the concepts reality
and conception of reality.
The structure of the chapters below requires a little explanation to help the reader. The
point of departure is phenomenology, because phenomenology focuses on what can be known
about reality – the difference between the concepts reality and conception of reality. From phenomenology there is a direct link to philosophical hermeneutics, which grew out of phenomenology. Communication theory has a considerable overlap with philosophical hermeneutics,
which is why it is described subsequently. But then the paths divide (in some respects) into
two directions: rhetoric-argumentation theory and semiotics. The order in which these last two
concepts are mentioned does not indicate that one developed from the other. And in general, the five areas mentioned here should be regarded as ‘parallel’ to the task of this book.
In other words, all five circle around the same core – each with their own angle of approach.
For practical reasons I have been forced to choose an order in writing this work because
for purely physical-practical reasons a book does not allow sections to be parallel. Instead,
owing to the linearity of language and other factors, sections and chapters have to be written in a specific order. To some extent, the order chosen reflects a historical order. But it
also reflects a semantic content in the theory formation in relation to the development of
my own theory and models (the order in which the topics have been included in the theory
formation). Each individual has his/her own unique horizon of understanding, so each individual has his/her own unique questions to ask. As a result, some people may feel that
the order in which the topics are presented in the chapters below is incorrect in certain respects, and such readers may feel the need to read the chapters in a different order. This is
definitely a possibility, although it may lead to problems with regard to understanding the
theory formation.
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6 Phenomenology
6.1 Introduction in a historical perspective
Among other things, the Greek philosophers (3-400 BC) were interested in the question of
whether observable phenomena are simply reflections of something that only really exists
in the world of ideas (Plato’s view), or whether observable phenomena are reflections of
natural phenomena (Aristotle’s view) (adapted from [D.S.D. Encyklopædi, 1994-2002]).
This was a fundamental discussion of whether the highest form of reality is what we think
using our common sense, or whether the highest form of reality is what we can sense using
our senses. In other words, a discussion of whether human ideas constitute the real world,
or whether observable objects constitute the real world. The latter view has largely triumphed in the western world; whereas in India (for instance) large parts of the population
believe the opposite (that human ideas are the highest form of reality).
Many years later (15-1800 AD) there were further discussions among the so-called realists (Descartes and Spinoza, for instance) and idealists (including Berkeley, Hegel, Hume
and Husserl). The realists believed that the basis of all human cognition lies in human consciousness – in other words, that reality exists independently of consciousness. The idealists believed that all knowledge of the world comes from sensory experience – in other
words, that reality only exists relative to consciousness. Is reality what it appears to be, or is
it what we sense it to be? This can also be expressed as a fundamental question: “What can
we know about the world?” [Husted et al., 2004]: “Kant (…) claimed that we cannot know
anything about objects in themselves. (…) In its most radical form, idealism claims that nature is identical to the sum of experienced natural objects. A more moderate form of idealism identifies nature with the sum of the actual and possible objects of experience”
(adapted from [Husted et al., 2004], [Gaarder, 1992] and [D.S.D. Encyklopædi, 19942002]).
The German philosopher Immanuel Kant (1724-1804) built a bridge between the realists and the idealists by adding the two forms of conception ‘time’ and ‘place’ – objects can
be perceived in time and place (spatio-temporally). Time and place are attributes of human
reason – not attributes of nature (reality). Kant’s most important contribution was perhaps
his distinction between “das Ding an sich” and “das Ding für mich”. We can never gain
certain knowledge about what objects are like in themselves. On the other hand, we can
gain (almost) certain scientific knowledge about the nature that can be experienced. This
means that the only thing we can know is how things appear to us (adapted from [Husted
et al., 2004], [Gaarder, 1992] and [D.S.D. Encyklopædi, 1994-2002]).
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6.2 Phenomenology
One variant of idealism is phenomenalism (from the Greek phainomenon, something that appears through experience) (Berkely, Hume and Mill). According to phenomenalism, reality
(nature) is identical with everything that can be sensed: with the sum of actual and possible sensory
experiences. Trees still exist out in the forest even though we cannot see them. They can still
be sensed, even though no-one is sensing them at the moment (adapted from [Husted et
al., 2004]).
Another variant of idealism is phenomenology, which was founded by the Czech-German
philosopher Edmund Husserl (1857-1939), and elaborated by a series of philosophers
throughout the 20th century. Phenomenologists criticise phenomenalists for restricting the
issue to sensory impressions. There must be more than just sensory impressions. The task
of phenomenology is to describe phenomena (objects as they appear to a
consciousness134). Phenomenologists believe that consciousness is characterised by socalled intentionality135 (directedness136) towards something (an object). “The main theme of
phenomenology is the intentionality of consciousness – in other words, the directedness of
the consciousness towards an object” [D.S.D. Encyklopædi, 1994-2002].
[Husted et al., 2004]: “According to Husserl all phenomena consist of two aspects: the act of
consciousness (experience, idea) and the object of the act of consciousness. These two aspects
cannot be separated from each other: all acts of consciousness are directed at an object of
some kind, and all objects are waiting to be observed by a consciousness.” We cannot be
conscious about ‘nothing’ – we are always conscious about something. One logical consequence of this is that there are just as many different object types as consciousness types –
and vice versa. Consequently, the physical objects of nature, which are a primary source of
topographical maps, for instance, only constitute one object type among others. Senses are
another object type, requiring a particular attitude of the consciousness. And cultural objects are a third type, requiring a third attitude of the consciousness (adapted from [Husted
et al., 2004] and [Føllesdal et al., 1992]).

134

135

136

[Lübcke (ed.), 2001] on phenomenology: “(…) The main thing here is learning that all consciousness
is characterised by intentionality (directedness towards an object), and that the task of phenomenology is
to describe how objects of various types are linked to acts of consciousness of specific types. An object can be given more or less directly in an act of consciousness, but when an object is given directly in a
perceived presence (for instance if an object is perceived in its full sensory presence), then the object is
present as a phenomenon and we talk of a phenomenological act. (…)”
[Lübcke (ed.), 2001] on intentionality: “Intentionality (from the Latin intendere, directed at, turned towards; cf. the Latin intentio, tension, extent, intention, attention). 1. Directedness at something. 2. A relationship with something exterior, something transcendent (cf. immanent/transcendent). 3. The relationship between something directed at something else and this something else – the term ‘intentionality’ is used in particular about consciousness or about states of consciousness, there is a consciousness
about something. The term ‘intentionality’ is also used about signs indicating the path leading to something. (…)”
The gap between directedness and cause and purpose is not very great.
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In both phenomenology and phenomenalism reality is made up of phenomena (things
that can be experienced). But while phenomenalism identifies an object by using an imaginary picture, phenomenology says that imaginary pictures are something you have – not
something you see. Phenomenology underlines that we see a real tree as part of the surrounding countryside, whereas an imaginary picture is part of a consciousness – not part of
the surrounding countryside.
The German philosopher Martin Heidegger (1889-1976) elaborated Husserl’s phenomenology, and is regarded as the other great founder of phenomenology alongside
Husserl. Heidegger defined the concept of phenomenon137 as “das-Sich-an-ihm-selbstzeigende, das Offenbare” (the thing that appears by appearing, the immediate). One of Heidegger’s
ideas was that the being of objects is a necessary element in understanding something. For
instance the ego can only understand itself by being conscious of its being. At the same time,
it is possible to debate (and understand) types of objects – for instance types of tree and
special types of personality. But is there a difference between what something is and the fact
that it is? For Heidegger, the decisive factor was that it is only meaningful to deal with the
attributes of something if this something is (attributes of existing objects). Let us consider someone suffering from a dangerous virus. If the person concerned does not realise this, or does
not regard it as a problem, is it meaningful to refer to it as an illness? The object or thing
(‘illness’) is not interesting until the moment it becomes apparent and is regarded as something dangerous.
How can all this be used in relation to the task of this book? Definitions of concepts
provided (largely) by pronouns alone, such as Heidegger’s definition of phenomenon, are
problematic in relation to their usefulness in this book. The understanding of a definition
presupposes that there is agreement on the nouns which the pronouns represent. [Lübcke
(ed.), 2001] defines phenomenon as “… everything that may be given directly to a consciousness.” The good thing about this definition is that it uses the word everything, because
this underlines that everything is actually included (not just tangible objects, for instance).
With a view to making it useful, Heidegger’s definition of phenomenon can be rephrased,
with reference to Lübcke’s definition, in a three-way division into object, appearance and conception. At first sight it may seem as if conception (consciousness) has not been included in Heidegger’s definition, but this must be how the term das Offenbare should be understood. Das
Offenbare as a concept has no meaning unless a consciousness is associated with it (with
137

[Heidegger, 1972, p.28]: “Als Bedeutung des Ausdrucks ‘Phänomen’ ist daher festzuhalten: das Sich-anihm-selbst-zeigende, das Offenbare.“
p. 31: “Phänomen – das Sich-an-ihm-selbst-zeigende – bedeutet eine ausgezichnete Begegnisart con
etwas. Erscheinung dagegen meint einen seienden Verweisungsbezug im Seienden selbst, so zwar, dass
das Verweisende (Meldende) seiner möglichen Funktion nur genügen kann, wenn es sich an ihm selbst
zeigt, ‘Phänomen’ ist. Erscheinung und Schein sind selbst in verschiedener Weise im Phänomen fundiert. Die verwirrende Mannigfaltigkeit der ‘Phänomen’, die mit den Titeln Phänomen, Schein, Erscheinung, blosse Erscheinung genannt werden, lässt sich nur entwirren, wenn von Anfang an der
Begriff von Phänomen verstanden ist: das Sich-an-ihm-selbst-zeigende.“
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what appears by appearing). The term object is used here with reference to Husted and
Føllesdal (see above in this section 6.2).
[Gyldendals Fremmedordbog, 2004] contains a similar concrete definition of phenomenon: “A thing as it appears in our conception (in contrast to its true nature)”. In the geosubjects the concept of object is used to designate the ‘something’ that is to be described.
But this becomes too concrete, too direct, because object and thing are generally associated
with something tangible, a physical entity, a body, something geometric. And it is not the
intention of this book to limit phenomena to physical, tangible, geometric entities. There
are also intangible ‘somethings’ that are relevant for the geo-communication domain, such
as holiday, transport and air corridor. Even the concept house, which is a frequent phenomenon
in the geo-communication domain, is not only physical, tangible and geometric but also
(and equally) intangible (a feeling of belonging, the centre of your life and money, for instance).
[Birkler, 2005] describes138 phenomenology from a health-science perspective. He states
that phenomenology involves capturing a human conception as it appears in a concrete being, and identifying an essential structure in phenomena (an expert such as a doctor identifying a phenomenon (in the form of a health problem) in collaboration with a patient. The patient describes his conception based on an act of consciousness (pain, for instance). And
together the doctor and patient identify the phenomenon of illness (not the object alone)
given by or shown in the symptoms and the patient’s conception.
Let us return to phenomena in relation to geo-communication. The object in a phenomenon is described above as that, something and everything. Is there a concept that is easier
to handle in a geo-communication connection? Geo-communication is not only about
physical, tangible, geometric things (nor directly about illness, apart from the spread of illness). Instead, it is about everything that refers to a location – a holiday or municipal plan,
for instance. Object and thing are concepts associated with something physical and tangible.
And to avoid restricting phenomena to physical and tangible cases (to which geocommunication is not restricted), this search for a good term ends with Heidegger’s das
138

[Birkler, 2005, p.108-110] on phenomenology and scientific practice: “Science on a phenomenological
basis starts with the goal of capturing human experience as shown in a concrete life-world. The
method is generally used as a qualitative analysis of the consciousness phenomena experienced by another person. The idea is to find the content of meaning reflected by these phenomena (…) Or in
more pragmatic terms, the things experienced by a patient (for instance) must not be contaminated by
the person observing these experiences from the outside (the doctor, for instance). (…) The scientific
task now consists of reducing all the many experiences so their essence becomes evident. The scientific element of phenomenology appears when (for instance) the patient’s varied descriptions of many
consciousness phenomena are reduced to a basic structure, shaped (pre-reflectively) by the patient’s
self. The idea is not to explain this structure, but to try and reach an understanding of it. Phenomenologically it is not causes that are sought, but connections. The eidetic reduction therefore involves
not generalising but finding a structural connection in the consciousness phenomena. Against this
background, the overall goal is to understand the structure and connection in (for instance) the lived
world of the patient.” (Eidetic reduction: Identifying the essential structure/form in consciousness
phenomena [Birkler, 2005].)
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(that) as a concept. Later on in the book there is a description of the fact that semiotics and
communication theory use the concept referent about that: the thing to which reference is
made. From now on I choose to use this concept (referent). At the same time, to maintain
the link with the geo-subjects, I will also choose to use the concept object. As a result, from
now on I will describe that by using the term referent (object)139, although I must emphasise
very clearly that this includes not only physical, tangible, geometric things but also intangible
thats and somethings (such as holiday, transport and air corridor). Later on (in section 9.6), the
two concepts will be separated again.
Another aspect of Heidegger’s definition of the concept phenomenon should also be discussed briefly: “das-Sich-an-ihm-selbst-zeigende, das Offenbare” (that which appears in itself,
the immediate)”. This is the term zeigende (appears). The term has visual associations, which
cannot be intended – blind people have phenomena too, don’t they?
Despite the linguistic difficulties outlined above, I will try (at this stage of the book, at
least) to define the concept phenomenon (based on Heidegger’s and Lübcke’s definitions):
“That which appears directly to a consciousness”.140 This definition is also based on a
three-way division (cf. above). The term direct must be included in the definition to include
directedness (intentionality). Inspired by [Fiske, 1990, p.4], this definition of phenomenon can be
outlined as shown in Figure 44. It is an outline because it is not really possible to use words
and arrows to illustrate something as intangible as a phenomenon. But it has been done anyway, with a view to simplifying the task of understanding the definition of phenomenon.

Figure 44. Phenomenon as a concept can be outlined as shown in this figure (inspired by [Fiske, 1990, p.4]).
A phenomenon appears based on the three elements. It is an outline because it is not really possible to use
words and arrows to illustrate something as intangible as a phenomenon.

Let us return to phenomena as such. I agree with Heidegger that a referent (object) out
in the forest which most people would describe using the general concept tree is not aware
139

140

Later on in the book (section 9.6) it will be shown that a distinction between the referent and the object is necessary. The referent is the part of the object that appears to our conception – the part that is
relevant for project identity in a geo-communication connection.
This concept definition is of the type firstness (cf. section 6.4).
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that it is a tree. Nor is it relevant for this book what the referent (the tree) believes about itself. However, it is relevant that it is not possible to describe referents (objects) in themselves, and therefore that referents (objects) in themselves are not interesting. But in view
of the fact that referents (objects) in themselves cannot be described, the logical conclusion
must be that it is only our individual conception of referents (objects) (imaginary picture, cf.
above) that can be included in transmission and communication. The logical problem,
then, is to identify the attributes of a phenomenon that are relevant for a conversation (for
instance).
What is more, it is not the actual conception (our individual conception of referents (objects) due to directedness) that can be transmitted and communicated. Conception is in itself
an important area, of course. It is just not relevant for this book, because it is not the conception of the consciousness (located in the brain) that can be transmitted. On the other
hand, a description of a conception can be transmitted (and communicated).
But conception must be included, because it is not just a question of blurting out what
each of us has perceived and what each of us is able to describe. Linked to a description of a
conception, combined with an appeal to others with the description, is the behaviour of the
recipient including an assessment of whether what has been received is valid – in other
words, whether it is true, coherent, relevant and credible (adapted from [Jensen, 2005, p.75ff]).
This is a topic related to new rhetoric, which is dealt with in chapter 10. It is true that [Jensen, 2005] deals with scientific rhetoric, but it becomes obvious that such considerations
also apply to phenomenology and geo-communication if the criteria of validity are reversed
and we imagine what our chances as a producer of geo-information would be if we declared ourselves and our product (descriptions of phenomena) to be untrue, incoherent, irrelevant and not credible. If we also regard the difference between scientific work and common
sense as a difference of degree and not a difference of nature (adapted from [Jensen, 2005,
p.11] and [Thurén, 2005, p.9ff), there can be no doubt remaining. This makes it clear that
the criteria of validity also apply to geo-communication. One of these criteria of validity is
worth a comment at this point, since it is important for the rest of this chapter and subsequent chapters. The criterion of truth can be defined as follows (adapted from [Jensen,
2005, p.21]: The truth is what the parties involved can agree is the truth.141 This means that the
truth is not absolute – instead, it is anchored in a social and historical context which is
changing all the time. Reaching agreement is the key concept! (See sections 10.2 and 11.1 for a
discussion of the concept of agreement).
One example of a phenomenon (from the geo-communication domain) is a municipal plan.
Bearing in mind the theories outlined above, it is necessary to discuss not what a municipal
plan is in itself but what conceptions there are (and may be) of a municipal plan owing to

141

This concept definition is of the type thirdness, cf. section 6.4.
This definition of truth is not necessarily valid in a religious connection, where absolute truths defined
by God may occur.
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directedness. In itself, a municipal plan probably has no conception of itself, and nor is this
interesting (see above). It may sound strange that the nature of the phenomenon municipal
plan is not interesting in itself, but the fact is that the interesting thing is the conception of a
municipal plan. The interesting thing for this book is how it becomes possible to exchange
descriptions of conceptions – in other words to transmit descriptions of conceptions – with a
view to agreeing that a plan is a good one for the future of a municipality. The two parties
involved in a communication process can claim that A has his conception of the municipal
plan, and that B has his conception of it. In principle, the two parties can each be regarded
as “Das Ding an sich”. Each of the parties can be regarded as the above-mentioned tree,
which just is, pure being, and if the parties do not exchange information about their conceptions (of a municipal plan, for instance), the whole process is basically unimportant. If the
parties have an interest in discussing the municipal plan in question (town councils and
citizens, for instance), they are forced to exchange information about their individual conceptions of the plan. They are forced to compare their own municipal plan phenomenon with
that of the other party, which takes place on the basis of their conceptions (information).
Against this background, we can define that this book will deal with the exchange of descriptions of conceptions – in other words, with the exchange of information about phenomena
– with a view to reaching agreement (with a view to communication).
It is worth adding that the parties involved in a municipal plan (for instance) do not
draw nearer to this plan and each other for compulsory, external reasons, or owing to ‘mysterious’ chance or in any kind of vacuum. The behaviour of the parties has a cause and a
purpose – see section 14.1 for a discussion of this.
Based on the points made above, reality can be defined as follows: Reality is that which lies
outside our thoughts.142 In other words, people as physical entities may constitute part of reality, but the conception of reality is unique to each individual. Objectively speaking, there is no
one correct or true conception of reality.
These points necessarily raise the question of what happens between a referent (object)
and a conception of a referent (object). Something must happen between a referent (object) and a conception of a referent (object) which makes it possible to describe a conception – granted that a referent (object) cannot be described. There is at least an appearance
(cf. the above definition of phenomenon). But this is only a state (of appearing) and not a process description, so it does not help me with the task of this book. One or more processes
must take place which make it possible for the directedness of a consciousness to ‘catch’
the appearance of a referent (object), and which also makes it possible for a referent (object) to appear to the directedness of a consciousness. I will provisionally call this combination of state and process between referent (object) and conception an interface143.144
142
143
144

This concept definition is of the type thirdness, cf. section 6.4.
[Hoffmeyer, 2005, p.43] describes the human skin as “… a user interface connecting us to the outside
world.”
This concept definition is of the type thirdness, cf. section 6.4.
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Figure 45. The focus of the book is the interface between a referent (object) and a conception of a referent
(object).

What happens at an interface between a referent (object) and a conception of a referent
(object)? If the human consciousness were large enough to contain the whole of reality at
the same time, there would be no reason to consider the transition – the interface between
a referent (object) and a conception. In such circumstances, the consciousness would
‘merely’ contain a true copy of reality. But of course this is not how things are. The human
consciousness (brain) is too limited to contain the whole of reality at any one time. How
could we possibly handle the infinite number of constantly occurring changes of all the
elements in reality? Owing to this limitation in human capacity, it is necessary to divide the
description of ‘reality’ into suitably small portions and put them into suitable boxes which
can be managed by a human consciousness. In other words, an interface alone is not sufficient: it is also necessary to include some form of classification145 in the interface.
If the human consciousness were large enough to contain the whole of reality at the
same time, there would be no need to establish classifications or to generalise146. But the
consciousness is not large enough, so it is necessary to divide the description of ‘reality’
into suitably small portions and to put these suitably small portions into suitable boxes
which can be managed, boxes about which there is agreement.147 Or: “Categorial conception as
the transformation of a continuum into a discrete system” [Stjernfelt, 2003]. The agreement is expressed as a standardised classification or generalisation – of portions and boxes.
Owing to this agreement, it becomes possible to exchange information about each individual’s conception of things – in other words, the interface can be handled.
145

146
147

[Harnow Klausen, 2005, p.140]: (Classification) “often constitutes an important prior process in formulating theories and laws.” (…) “But classification also has a value in itself, because it is often the
only way to gain an overview of a larger area of reality and an understanding of both its variety and its
unity.”
I base this need for classification or generalisation on [Knöpfli, 1993], [Vendelhaven, 2002], [Stjernfelt,
2003] and others.
This claim regarding the need for agreement is inspired by the new rhetoric (see chapter 10) of [Perelman,
2005] and [Jensen, 2005], phenomenology (this chapter 6), and Gadamer’s philosophical hermeneutics
(chapter 7).

162

Theory formation – Phenomenology

Example:

Figure 46. Six different referents (objects) which are frequently classified as road and path to make possible the exchange of information (in conversation, for instance), and which may even lead to agreement on one or more aspects.

This example can be understood as follows: Imagine for a moment that you are standing outdoors looking at these referents (objects) – shown above in six photographs. To
understand this example, we are standing outdoors at six different locations making our
observations.
Six different referents (objects), each possessing an overwhelming number of attrib-
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utes. As a result, when we want to discuss them we put our conceptions of reality (conceptions of the six referents of objects) into suitably small boxes such as road and path.
We can handle these boxes, and this classification or generalisation makes it possible to
exchange information about our individual conceptions. Other classifications are also
possible for the ‘phenomena’ shown above: gravel, asphalt, public, private, wide, narrow, fast, slow, load-bearing capacity, beautiful, ugly, dangerous, strange, old, ownership, level of maintenance etc.
Each referent (object) possesses an overwhelming number of attributes. Consequently,
it is not possible to describe referents (objects) themselves. Nor would it make sense to do
so. Why should we try to describe referents (objects) in themselves? However, it is possible
(and it makes sense) for each of us to describe our own conception of referents (objects). In
fact, this claim can be made more precise: it is necessary to limit a description to the conception of
referents (objects) of each of us if we wish to conduct a conversation or use our conception in
any other way.
As a result, when we wish to have a conversation ‘reality’ is put into suitably small
boxes. These boxes can be handled, and this classification or generalisation makes it possible to exchange information about our individual conception of a type of referent (object).
Unfortunately, classification does not necessarily mean that the content is sensible or reasonable; but at least communication becomes possible – which is not the case without classification or generalisation. Conversation is not possible without classifying phenomena!
The more boxes (classifications) there are, the less generalisation; and the more details in
the description of conceptions, the more complex the exchange of information becomes.
In other words, the absence of classification means that the exchange of information becomes difficult and hard to manage because there are too many boxes and details.

6.3 Phenomenology according to Peirce
This section 6.3 examines what geo-communicative phenomena are and how they can be
classified and described. The leading representative of the above-mentioned classification
at the interface between referents (objects) and the conception of referents (objects) is the
American philosopher, physicist, mathematician and more Charles Sanders Peirce (18391914) (cf. [MacEachren, 1995] and [Keates, 1996] and the reference in section 4.3, as well
as Stjernfelt and Dinesen in the introduction to [Peirce, 1994]). Consequently, the theory
contained in section 6.3 is largely based on Peirce’s phenomenology. This book is about
geo-communication, which is why the extracts from Peirce’s theories have been chosen
with aspects of geo-communication in mind. I do not include a complete account (or analytical consideration) of Peirce’s theories. The task of the book is a theory for geo-
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communication, and useful elements in this connection have been taken from Peirce’s
theories. Please see preface regarding Peirce-quotations.
Charles Sanders Peirce created his own branch of semiotics. The strange thing about
Peirce’s theories is that after having been largely ignored for three-quarters of a century,
their popularity and appeal exploded during the 1980s and 1990s. For instance, reference
works about philosophy and the philosophy of science from the ‘pre-Peirce era’ only mention Peirce and his semiotics briefly. Saussure and structuralism are given much more attention. Why? I do not know. Perhaps the time has not been ripe for the use of Peirce’s
theories until now.

6.3.1 Introduction to reading Peirce and derived aspects
The reading and understanding of Peirce’s theories requires considerable precision of language, which is why reference is made to the glossary in chapter 21, containing definitions
which are perhaps slightly unusual in the geo-subjects but which are used in this chapter of
this book (and in other chapters too).
Peirce is not always quoted directly in this chapter – instead, my interpretation of Peirce
is provided. I have taken this liberty partly because Peirce’s texts are difficult to read148, and
partly because he only wrote sporadically about his theories – making it necessary to derive
the spirit (essence) of these theories from various sources in an enormous wealth of his articles, manuscripts, notes, letters etc. I felt that the use of direct quotations from Peirce
would make the transmission of my theory more difficult (except where direct quotation is
necessary and possible (please see preface regarding Peirce-quotations)). [Keates, 1996]
concludes his remarks on Peirce by saying: “He developed this (semiotics) into a highly
elaborate analysis; much of which is difficult to interpret.”
Finally, please note that the understanding and reading of Peirce (and therefore of section 6.3, section 6.4 and the following sections 9.4 to 9.8 on Peirce’s semiotics) require acknowledgement of the basic principle of Peirce (and phenomenology) that ‘everything’
must be divided into three. This trichotomy is necessary for analysis and understanding; a
fundamental principle which must be accepted when reading Peirce’s theories. In addition,
please note that the concept of dimension in this book (and in sections 6.3 to 6.5 and 9.4 to
9.8 in particular) is linked not to geometric dimensions (x, y, z coordinates or geographical
coordinates), but to dimensions in abstract locations (spaces), unless it is mentioned that
geometric dimensions are involved (see section 6.4.3 and Figure 264 to Figure 266). The
148

An impression of Peirce’s language can be obtained on the University of Helsinki’s excellent homepage about Peirce: www.helsinki.fi/science/commens/dictionary.html
The kind of language used by Peirce is revealed in one of the few places where he refers directly to
maps (in a discussion of the qualities of icons): “... by the direct observation of it other truths concerning its object can be discovered than those which suffice to determine its construction...” Peirce defines an icon as follows (one of several definitions): “... the icon ... is defined as a sign of which the
character that fits it to become a sign of the sort that it is, is simply inherent in it as a quality of it.”
[Peirce, 1998].
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reader must forget about geometric dimensions in order to understand the basic elements
in the theory developed in this second part of this book.

6.3.2 Peirce’s phenomenology
[Peirce, 1994]: “Our concept of something is our concept of its sensory effects.” In this
connection, my classification (standardisation of amounts and boxes) above can be regarded as
synonymous with the term concept149, as it was used by Peirce.
In their introduction to [Peirce, 1994]), Dinesen and Stjernfelt have the following to say
about Peirce’s relationship with phenomenology: “Peirce’s list of categories has been inspired by Kant’s; but while Kant classifies reason as a prerequisite for understanding nature’s temporal processes, Peirce takes the reverse view and classifies nature’s temporal
processes as they occur analogously in human thought. This makes Peirce’s categories an
original classification based on natural processes and their analogy in cognitive patterns –
not a classification based solely on the formal attributes of human thinking.”
In other words, Dinesen and Stjernfelt state that Peirce focuses on the interface between
referents (objects) and a conception of referents (objects). To the best of my knowledge,
Peirce is the most important basic researcher into philosophy to have developed a classification (or systematics) for the nature of this interface, which is what I am interested in. As
a result, Peirce is one of the main sources of this book. Anything occurring before the interface (referents (objects)) or after the interface (conception of referents (objects)) is not
in focus in this book150.
Dinesen and Stjernfelt also make the following comment in their introduction to
[Peirce, 1994]: “This classification of phenomena could be called a phenomenology; Peirce
gives it his own term: ‘phaneroscopy’ (Greek faneros: ‘immediate, clear’). (…) This study of
categories says that there are three basic categories, which Peirce laconically called
Firstness, Secondness and Thirdness.” From here there is a direct connection to Peirce’s
semiotics, which is dealt with in section 9.4.
This becomes particularly interesting when we remember that interpretation is also involved. As Peirce wrote, it is not a referent (object) in itself that is interesting, but the consequence (of a referent (object)) for the achievement of feelings of a particular kind (cf. the
149

150

[Harnow Klausen, 2005, p.143]: “A concept is a linguistic or thought-related classification tool.”
[D.S.D. Encyklopædi, 1994-2002] on the term concept: “concept, in the meaning standard concept, the abstract attribute or relation characterising and delimiting a class of things. So a concept is a
common denominator on the background of which it is possible to understand or use general concepts of language such as ‘red’, ‘human being’, ‘just’ etc. In logic and language philosophy a distinction
is drawn between a concept’s content (intension) and its extent (extension). The content indicates the
characteristics that are shared by things belonging to the same concept. For instance, flat triangles
share the characteristics that they have three sides, that the sides are straight, and that the sum of their
angles is 180 degrees. The extent denotes the number of things belonging to the same concept – in
this case all the flat triangles actually occurring.”
[Eco, 1972, p.73] “Semiotics is interested in signs as cultural forces. The problem of the lie (or falsity),
which is important for logicians, is pre- or post-semiotic.”
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quotation above). [Peirce, 1994]: “Our concept of something is our concept of its sensory
effects.” The German philosopher Jürgen Habermas has a similar description – that wishes
and feelings are concerned with the satisfaction of needs.151 In the example in Figure 47 it
is not the tree, firewood, fireplace or fire that is interesting as a goal, but a state characterised by a particular feeling of warmth and well-being.

Figure 47. [Peirce, 1994] says that it is not the tree, firewood, fireplace or fire that is interesting as a goal.
The user’s state is interesting. The user’s state is characterised by a particular feeling of warmth and wellbeing.

[Lübcke (ed.), 2001] writes about Peirce’s work on this point (and here the concept rule
of action should be understood as directedness): “Central to Peirce’s wide-ranging philosophical thinking is his explanation of concepts – intellectual ideas – as rules of action. For instance, understanding the concept ‘hardness’ used about minerals means knowing what to
do and what observable, practical consequences to expect of these actions, in order to register the presence of a thing with a certain degree of hardness. Using this so-called pragmatic
maxim, concepts must be judged based on their relevance in relation to our practical purposes. Or as Dinesen and Stjernfelt say in their introduction to [Peirce, 1994]: “… Peirce’s
scientific philosophy, his famous pragmatism – or as he renamed it (…) – his pragmaticism. In
other words, the idea that research progresses by making concepts clear based on the possible consequences that we can imagine that their adoption will have.”
Consequently, for this book it is interesting to consider how an interface can be structured so that an output from the interface enables a user to assess whether a desired sensory effect can be achieved. This can also be phrased as follows: the task is to make the interface provide a reasonable decision-making basis for a user (assuming that this user is a
rational being). Naturally, this question (or task) only makes sense if the state that the user
wishes to achieve is identified. So the focus of this book is the interface, but the referents (ob151

[Habermas, 1996, p.133]: “Wishes and feelings are wo aspects of a partiality with roots in needs.
Needs have a dual face. (…) Wishes are directed at need-satisfaction situations, feelings register situations in the light of possible need satisfaction.”
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jects) and the conception of the referents (objects) are naturally connected to the interface. However, referents (objects) and the conception of referents (objects) are not interesting in all
respects. For instance, the reason why users decide and perhaps act as they do (based on
user interface information) is not relevant for this book; this is the domain of psychologists
and cognitive theorists.
It is also clear that this book must be based on Peirce’s phenomenology (phaneroscopy)
and semiotics, because Peirce expressly focuses on the interface between referents (objects), (reality), and the user’s conception of reality.
Consequently, before we proceed too far, I should like to state precisely the task of this
book. My original sense of wonder focused on how a producer decides whether it should
be content A or content B. So it is reasonable to assume that a producer takes up the role
of interface between a referent (object) and a conception of a referent (object). But at the
same time, there is of course also an interface on each side of the producer, because a producer (cf. the claim above that it is not possible to describe a referent (object) in itself) also
works on the basis of a conception of a referent (object). Or to put it a little more prosaically: A producer is not just an interface, but consists of a number of activities and states
(cf. chapters 12 to 16), so logically there must be an input (via an interface1) and an output
(via an interface2).

Figure 48. In relation to my original sense of wonder, we can say that the interface constitutes a producer,
who is also surrounded by two interfaces.
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The focus of the book is these interfaces. In principle, the referent (object), producer
and conception of a referent (object) are not directly relevant for this book. And yet they
are relevant in certain respects. It is relevant to focus on the producer in relation to the
producer’s internal interfaces, because it is necessary to ensure that the producer’s internal
interfaces match the two external interfaces. And it is relevant to focus on the user in relation to the user’s idea or project identity.

Figure 49. The focus of the book is these interfaces. In principle, the referent (object), producer and conception of a referent (object) are not directly relevant for this book. And yet they are relevant in certain respects. It is relevant to focus on the producer in relation to the producer’s internal interfaces, because it is
necessary to ensure that the producer’s internal interfaces match the two external interfaces. And it is relevant to focus on the user in relation to the user’s idea or project identity.

6.4 The states of phenomena;
firstness, secondness and thirdness
6.4.1 The principle of firstness, secondness, thirdness
According to Peirce there are three categories152 for the elements of phenomena: firstness,
secondness and thirdness153. [Peirce, 1996, p.34ff]154 states that first people have feelings, com152

153

154

[Peirce (ed. Commens), 2006]: “I use the word phaneron to mean all that is present to the mind in any
sense or in any way whatsoever, regardless of whether it be fact or figment. I examine the phaneron
and I endeavor to sort out its elements according to the complexity of their structure. I thus reach my
three categories.” (A Draft of a Letter to Calderoni, CP 8.213, c.1905).
[Peirce (ed. Commens), 2006]: “Firstness is the mode of being of that which is such as it is, positively
and without reference to anything else. Secondness is the mode of being of that which is such as it is,
with respect to a second but regardless of any third. Thirdness is the mode of being of that which is
such as it is, in bringing a second and third into relation to each other.” (A Letter to Lady Welby, CP
8.328, 1904).
[Perice, 1996, p.34ff]: 18. “(...) the elementary phenomena of the mind fall into three categories. Firstly
we have Feelings, comprising everything immediate such as pain, blueness, excitement, the feeling
arising when we consider a consistent theory etc. A feeling is a state of mind that has its own living
quality, independently of any other state of mind.”
19. “In addition to Feelings we also have Reaction Sensations; such as when a person blindly runs
into a lamppost, when we strain our muscles, or when a feeling gives way to a new feeling. Let us as-
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prising everything present, which is a state of mind with its own living quality independent
of any other state of mind. Secondly, there are reaction senses (when someone runs into a
lamppost, for instance), which can only exist in the presence of the two feelings to which it
relates. Whenever two feelings are present and attention is directed towards an arbitrary relation between them, this sense is the second thing. Thirdly, and very differently from the
first and second, there are general concepts. “When we think, we are conscious that a connection between feelings is determined by a general rule, we know that we are controlled by a
habit. Intelligence is no more than the ease of forming habits and adhering to them in cases
which are in important respects analogous to but in unimportant respects very different
from the normal cases of feeling connections under which these habits were formed. The
one primary and fundamental law for the way the mind works consists of a tendency to
generalise. (.) Feelings that are aroused grow easier to arouse, particularly in the ways in
which they were aroused previously. The consciousness of such a habit constitutes a general concept.” [Peirce, 1996, p.34ff].
"Firstness is the mode of being of that which is such as it is, positively and without reference to anything else. Secondness is the mode of being of that which is such as it is, with respect to a second but regardless of any third. Thirdness is the mode of being of that which is
such as it is, in bringing a second and third into relation to each other." [Peirce, 1996, p.44].
In certain respects the three categories are equal. For instance, one category is not finer
or more valuable than the others. But in one respect the three categories are not equal, because they can be regarded as reflecting a progression. As a result, in some respects it
makes sense to talk of states rather than categories. The progression consists of the relations,
which Peirce describes as follows (cf. footnote 153): “Firstness is … without reference to
anything else. Secondness is … with respect to a second but regardless of any third. Thirdness is … in bringing a second and third into relation to each other.” Firstness is without
any relation, secondness has one relation, and thirdness has more than one relation. In

sume that I had nothing else in my mind apart from a feeling of blueness, which suddenly gave way to
a feeling of redness; there would be a shock at the moment of transition, a reaction sensation, because
my blue life had been changed into a red life. (...) But the reaction sensation cannot exist without the
presence of the two feelings, blue and red, to which it relates.”
20. “Very different from both feelings and reaction sensations are general concepts. When we
think, we are conscious that a connection between feelings is determined by a general rule, we know
that we are controlled by a habit. Intelligence is no more than the ease of forming habits and adhering
to them in cases which are in important respects analogous to but in unimportant respects very different from the normal cases of feeling connections under which these habits were formed.”
21. “The one primary and fundamental law for the way the mind works consists of a tendency to
generalise. Feelings tend to spread, connections between feelings arouse feelings; adjacent feelings become assimilated; ideas tend to reproduce themselves. These are just some of the formulations of the
one law for the growth of the mind. When a disturbance of feelings occurs, we are conscious that we
have grown richer, an experience richer, and a new disturbance tends to assimilate with the one preceding it. Feelings that are aroused grow easier to arouse, particularly in the ways in which they were
aroused previously. The consciousness of such a habit constitutes a general concept.”
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terms of relations firstness is zero-dimensional, secondness is one-dimensional, and thirdness is polydimensional. See section 6.4.3 on dimensions.

Firstness
Firstness, the first state, consists of an object’s quality155 (and nothing else), such as red,
hard, soft, long, short, tall, old, passable, removed etc. The term quality should be taken as
synonymous with attribute, feature and characteristic. Quality can be known or unknown
(whether or not this is because we have thought about it). In principle a quality is independent of time and place, and of any material appearance. Where there is an object, there
are always one or more qualities. It could be claimed that basically an object only consists
of potential qualities, which are also dynamic and cannot therefore be identified finally. A
quality is relative (for instance, when are we old?) (adapted from [Peirce, 1994]). [Peirce,
1994]: “The content of the whole consciousness consists of the qualities of feelings, in exactly the same way as a whole space consists of points or the whole of time consists of
moments.”
Firstness is the potential for realisation. Firstness is a monad156. A monadic quality exists
as a pure possibility, without relation to anything. In itself this pure quality is not an event
(not like seeing an iron bar, for instance). According to Peirce, quality is a pure ‘may-be’
which is not necessarily realised. The only life of a quality consists of the fact that there
may be a quality in a phenomenon. Quality is not an expression of value157.

155
156
157

Among other things, Peirce uses the concept suchness to describe qualities.
Monad = an independent unit.
Here is an imaginary example: “This object is of good quality, so it can be sold for a lot of money.”
This sentence can be rephrased as follows: “This object has good attributes, so it can be sold for a lot
of money.” This underlines the importance of the relations of qualities (attributes) to other phenomena, because we can ask ourselves “Good attributes? Good for what?” These relations will be discussed in the following sections and chapters. The term quality is too ‘coloured’, and is often used in
direct connection with earning cool cash.
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Figure 50. The object (often called a hedge) shown in this photo contains a number of potential qualities:
firewood, shelter, an element of orientation, the borderline of a property, a biotope, a barrier, maintenance, landscape aesthetics etc. In certain circumstances these can all be realised.

The object shown in the photo in Figure 50 and often called a hedge158 (consisting of
bushes and bushy trees, a linear extension etc.) contains a number of qualities: firewood,
shelter, an element of orientation, the borderline of a property, a habitat for small animals
and birds, a feature of the landscape, a species of tree, a barrier, maintenance, or many
other things which might not be obvious at present. These qualities are potential, and may
also be realised.
Example:
Object-oriented thinking in the geo-subjects in association with the registration of measurement data demonstrates the principle of the monad. The definition of the actual object is the unique ID number. Everything else consists of attributes associated with the
ID number (the object). The object does not exist in itself – apart from an existence as an
ID number.

Figure 51. An object is defined by its unique ID number, so the object is a monad and thus a firstness.
The attributes of the object establish relations of a dyadic or triadic nature.

158

The very act of naming an object is an act with considerable consequences. The name ‘hedge’ is a
symbol (a thirdness), so elements of thirdness (rules) are involved immediately. For instance, a rule associated with a given culture describing what such objects are normally used for. Naming steers our
thoughts in specific directions, which is not in accordance with the special zero-dimensional nature of
monads.
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Secondness
Secondness, the second category, comprises the actual facts, the actual events. Unlike
firstness, secondness is concrete, individual and linked to time and place. Qualities belong
to the concrete events (secondness) because all concrete events have qualities. But quality
is only linked to events – events do not consist of qualities. Concrete events concern tangible substances. Tangible substances cannot be seen in the same way as qualities (colour, for
instance), and they are not objects of sensory perception. Peirce says that we can sense that
events resist our will. Pure qualities do not resist – it is tangible substances that resist.
Qualities are one of the elements of phenomena. Actual facts, concrete events etc. are another element of phenomena. Quality (firstness) is realised (secondness) as the result of a
mutual interplay between two objects. This happens without relation to any transmitting
link and without relation to a rule (adapted from [Peirce, 1994]).
Secondness is a dyad. A dyad is a group of two – in other words, it consists of two objects made into a unit. The dyad is not objects. But the dyad 'has' objects (is formed by objects) as one of its elements. The dyad also has qualities of a monadic nature. Even though
objects are united in the dyad, they still have their own life. In the dyad objects can occur
with an internal order (first and second, for instance), and this order then becomes additional objects.
Example:
The qualities of a hedge can be realised as the result of dyads. The quality called firewood
is a pure ‘may-be’ until someone decides to realise this quality by entering into a dyad
with the quality firewood. The person does this by an action. The creation of the firewood is not a result of a command to the person to bring home some firewood, nor is
it the result of a connection with anything else imaginable (the wish to create heat, for
instance), because this would involve a third party – leading to the formation of a triad.
The act of creation or dyad should be regarded as the person’s act that creates firewood. There are not two facts (the hedge and the person), but just one indivisible fact.
The hedge and the person are objects. The act of creation should not be regarded as a
third topic, but simply as the quality of the dyad between the hedge and the person. So
the dyad is a fact.
One special case of secondness is the permanent fact that is not linked with time, and
which can therefore hardly be classified as purely individual. A concrete event, a secondness, can only be said to be permanent and universal if it is accepted that it occurs in a sequence of individual moments. Peirce says that the permanent fact is actually universal, and
that it therefore belongs to the third category.

Thirdness
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According to Peirce, thirdness, the third category of elements of phenomena, is what is
called rules (laws) when considered from the outside but thoughts when regarded from both
the inside and the outside. Rules and thoughts are neither firstness nor secondness. Rules
and thoughts have origins (causes) – in other words, they originate in relation to experiences. Rules and thoughts can be discussed and justified – placed in relation to other experiences. In contrast to this, as Peirce puts it, it makes no sense to discuss the origin
(cause) of a quality – for instance why red is red and not green. Rules and thoughts can also
be characterised as universal because they can refer to other phenomena and not just to actual facts which happen to exist in the vicinity of the phenomenon in question. In other
words, thirdnesses can be placed in relation to other phenomena (adapted from [Peirce,
1994]).
[Peirce, 1994]: " A rule (law) determines how facts which may have been realised but
which cannot all have occurred should be characterised. A number of facts do not constitute a rule (law); because the rule exceeds all realised facts. One can sometimes have the
idea that a rule (law) may determine the idea about a thing that influences another thing.
But on the other hand it is not a law of nature that makes a stone fall." This can also be
expressed slightly more prosaically: rules and thoughts (thirdnesses) always lag behind
firstness and secondness. The concrete case which secondness always is as a matter of
principle is a special case of a general rule as thirdness; cf. chapter 3.
Thirdness is a triad. Thirdness is the same as transmission (mediation) between experiences. [Peirce, 1994]: “Pure dyadism (secondness) is a result of accidental will or blind
force; because if there is no sense or rule to control the dyad the rule will take over between the two subjects and create a (relevant) connection between them.” Connections and
continuity are examples of thirdness because in one sense they are of the same type as a
rule. Any described process, method of action (a rule) is a thirdness. Action is a secondness. The understanding of other people’s feelings (finding connections) is a thirdness.

6.4.2 The relations of states
Peirce has one example from the world of the geo-subjects. A fork of the road is a thirdness, with the thirdness being given in the connection between the three roads or in the
transmission of the connection between the three roads. A straight road is a secondness as
long as it can be regarded as a connection between two locations. The road is a fact, and in
relation to usage no thoughts (relations) are required. Road-users cannot and should not do
anything but merely continue. This is not the case with a fork in the road, where in relation
to usage a decision must be taken regarding the influence of thirdness.
The positive form of an adjective is a firstness (‘good’, for instance); the superlative is a
secondness (‘best’, for instance); and the comparative is a thirdness (‘better’, for instance).
[Peirce, 1994]: “All exaggerated language use (‘unique’, ‘perfect’, ‘wonderful’) is furniture in
brains that think in secondnesses and forget thirdnesses.”
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In the example of the hedge, firewood and person above, a procedure is performed consisting of a number of processes such as sawing, splitting, bringing home and burning. The
person concerned has learned this procedure (from his superior, for instance, or from a
book). In such cases the procedure is universal, and as such it is a thirdness. At this point
one could discuss whether we ever actually want an individual thing (the firewood, or a
secondness), cf. Figure 47 in section 6.2. With great insight, Peirce points out that what we
actually want is something that can produce a special kind of comfort (a warm body),
which is therefore a firstness. It is probably the case that intentions and wishes are always
directed towards the achievement of one or more specific feelings159.

Data, information, knowledge
Example and definition of the concepts data, information and knowledge in geo-communication:
Data: Facts, observations (unstructured for a user).
Node 1

Node 2

Distance

Copenhagen

Korsør

110

Information: Interpreted and structured data (structured for a user).
“The distance between Copenhagen and Korsør is 110 km”.
Knowledge: Applied information (information related to other information and
thereby organised so creative combinations are possible).
“It will take me at least an hour to drive across Zealand from Copenhagen to
Korsør. That’s a reasonable amount of time. I’m going to do it. But I’d better take a
flask of coffee with me”.
In relation to geo-communication, the states of the phenomena above can be transferred directly to the concepts of data, information and knowledge. Firstness denotes data,
secondness denotes information, and thirdness denotes knowledge. Firstness is the infinite, unrealised reality with all its potential, which characterises data. Secondness is a concrete extract
of reality, which is created with regard to a specific idea and which therefore carries a particular meaning160. So secondness can be called information. Thirdness is relations between
items of information as they are stored in the consciousness. So thirdness can be called
knowledge161 (see [Wurman, 2001, p.257ff]).

159
160
161

Some sociologists and authors claim that there are actually only three motives for all intentions and
wishes (love, power and money), and that all acts are directed towards these three motives.
The concept of meaning can be defined as the answer to a given question which makes action possible.
In the geo-information subjects (and in information architecture) a certain amount of technological
confusion sometimes prevails. The term data is often used about basic observations, for instance
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6.4.3 The concept of dimension
In this section the concept of dimension is introduced in order to describe the states of
phenomena more precisely. The three state types of phenomena can not only be regarded
as constituting a ranked scale – quantitative aspects can also be linked to this scale.
[Nefer Olsen, 1993]: “Dimension can be defined as the smallest possible number of parameters required to determine the position of a point clearly in relation to another given
point within a given quantity of points, a so-called space. Naturally, this quantity of points
must have a certain structure which makes it meaningful to talk about position. It must be
underlined that the concept of dimension is therefore not limited to what is normally understood to be a geometric space.” 162 General dimensions can be both tangible and intangible.
Example:
A point in itself will have the dimension zero, because a point can only have one position
in a point, so no parameters can determine it any further.
A line will have the dimension one, because one parameter is sufficient to determine a
point’s position (distance) in relation to another given point.
A surface will have the dimension two, because there are two extensions.163
A space will have the dimension three and up to infinity.
Against this background, firstness, secondness and thirdness can be defined as zerodimensional, one-dimensional and polydimensional respectively. In section 6.4.1 above the
terms monad, dyad and triad are described – the independent unit, the group of two and
relations respectively. If these three categories are regarded in relation to the abovementioned definition of dimension, the monad (data) can be designated as zerodimensional, the dyad (information) as one-dimensional, and the triad (knowledge) as polydimensional.
Firstness is zero-dimensional like pure potential (qualities that can be released under certain circumstances). So firstness does not stand in relation to anything else (other points,
cf. definition of dimension), and is therefore zero-dimensional.
Secondness er one-dimensional like a dyad (cf. sections 6.4.1 and 6.4.2), a simple existence.
The dyad denotes a direct connection between two objects. There is only this connection,

162
163

about what comes out of a photogrammetrical drawing instrument and is stored in a basic map database (thereby structuring it and turning it into information in some respects). It would be going too far
to refuse to accept the subject’s de facto standard usage of the term data, which is why the term data is
used in the rest of this book in the meaning basic information.
This definition is of the type thirdness.
Naturally, the fact that a surface has two extents only applies in the ideal case of a square. Depending
on how we understand the concept of surface, there will be several extents. For instance, if a surface
may be bumpy it is obvious that there are several dimensions (extensions).
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so it is one-dimensional. The simple existence (secondness) is a firstness which has been
released (materialised). Something is needed to release the quality, and as a result a connection arises between this something and the quality – in other words, they stand in relation
to each other. Secondness is this relation (made possible by the release), and there are no
other relations. There is only directedness. Other factors have no obvious interest (distance,
antipathy, for instance). There is only the pure force or directedness. The smallest possible
number of parameters (cf. definition of dimension) needed to clearly determine these two
points in relation to each other (the releasing something and the quality) is one. In other
words, secondness is one-dimensional.
Thirdness is polydimensional like a number of relations numbering two, three, four and
so on up to infinity. The ‘something’ mentioned above may have released two qualities,
which is why there are now three points in the space. The smallest possible number of parameters needed to clearly determine a point in relation to two other points is therefore
now two. If all three points have to be clearly determined in relation to each other, the dimension is three. The greater the number of qualities released by ‘something’, the greater
the number of relations so the greater the number of dimensions. So thirdness is polydimensional. This polydimensional nature can be seen (for instance) at a crossroads where
you need to decide which way would be fastest, cheapest, cleverest etc. Pure force or
directedness, which is secondness, is free of this kind of speculation (relations).
Example:
Wine can be regarded as a phenomenon with four dimensions, for instance, since it is
determined by the parameters the wine’s bouquet, the wine’s balance, the wine’s structure, and a
holistic impression. There may also be other dimensions.
In other words, these states (firstness, secondness and thirdness) can be regarded as a
classification of phenomena with regard to their dimensions or relations in a general space
(not to be confused with geometric dimensions). Unfortunately, we cannot simply say that
a phenomenon is only one-, two- or polydimensional because as Peirce pointed out, there
are no fewer than ten classes of phenomena, see section 9.4.
Example:
Car navigation systems based on GPS form dyads between the user and the navigation
of a monodial nature. The navigation system tells the user to “Turn right at the next
road”. With regard to navigation this is a one-dimensional connection. The user does
not need to wonder whether this is the right road or whether it goes in the right direction, for instance. He/she simply needs to turn right. Polydimensional navigation would
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involve the system saying “Turn north on Frederiksgade”. The user has to think, and
the information has to be related to information (geo-references) outside the car. It
would also be polydimensional navigation if the user is using a map, but it would be
zero-dimensional navigation if the navigation system said “I have no idea where you are
– goodbye!” when the user was in a suburb of Los Angeles surrounded by smog.

Example:
In connection with planning a holiday for a group of people, there will be a space full of
feelings in which the participants are located. One of them may be happy, another angry
etc. Feelings are monads, firstnesses, and are therefore one-dimensional. The participants
may gather into sub-groups based on a sense of what the others are feeling – for instance, the happy people might decide to form a happy group and leave the angry participants to plan their own angry holiday. The connection or alliance between two happy
participants is a one-dimensional relation. If reasons are sought for the feelings of the
participants things become complex because in such an analysis there would be a great
number of relations to prices, time of year, children, antipathies, sympathies etc. The
space full of feelings is a non-geometric space, but ‘even so’ it is meaningful to talk of
dimensions. The alliances of feelings can be seen as non-geometric vectors between the
individuals concerned.
The new sub-groups (based on feelings) constitute new objects (phenomena), so they
must be analysed again with regard to relations etc.
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The Scandinavian countries can be used as an example. In a space called ‘Scandinavian
countries’ there are three objects, each with its own unique identity designation. Nothing
else is known about the countries and nothing else is relevant in relation to the usage in
question, which is merely to confirm the presence of objects in the space called ‘Scandinavian countries’. At the moment nothing is known about the countries, so there are no relations between them. They simply are. Consequently, the relation between them is zerodimensional.

Figure 52. Objects (three countries) in the space called ‘Scandinavian countries’. The only thing we can
conclude is that the three objects do not coincide. The countries simply are, each with its own respective,
unique identity designation. Nothing else is known about them. Each of them has a range of potential
qualities that can be released in connection with a given usage, so the countries are in the firstness category.

In a polydimensional space the countries can be regarded as lying on a line reflecting
their age (for instance). Age is one of the many qualities of the countries. The countries can
be placed on this line, and the distance between them is unknown and not relevant in relation to the usage in question (which is merely to establish their age ranking). An age rank is
only an order. The relation between the countries is one-dimensional. The relation called
‘age rank’ can be regarded as a vector on which objects are placed.
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Figure 53. Objects (three countries) in a space called ‘The age ranking of Scandinavian countries’. We can
conclude that there is a rank – the objects are placed in a given order on a ranking line. There is a onedimensional relation between the countries, so the countries are in the secondness category.

The release of other qualities in objects (the quantitative information age, for instance)
makes it possible to determine the position in the given space even further – the relation
becomes polydimensional. There are now two relations between objects; the order is
known, and the distances involved in this order are also known.

Figure 54. Objects (three countries) in a space called ‘The age of Scandinavian countries’. We can conclude that this is not merely a certain order, but that the objects are located at specific distances from each
other on this age line. So the countries are in the thirdness category – there are two relations between
them: order and distance in this order. The relation is two-dimensional.

For a further discussion of this principle of dimensions, please see section 15.6 (in particular the sections entitled ‘Classification of geographical and semantic relations’; ‘Point,
line and area'; and ‘Qualitative, ranked and quantitative’).
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6.5 The phenomenological nature of
geo-communication
The ultimate goal of any (geo)communicator is to provide a reasonable decision-making
basis for a user (who may then carry out an action). Decisions and possible actions depend
on the supply of information. The transmission of the necessary information about an object (‘reality’) to a user, making it possible for a user to identify the meaning of the information, requires understanding of the concept phenomenon, which in turn requires understanding of the elements of phenomena and methods of analysing them.
The meanings of information, and thus the phenomena, are dynamic and depend on the
usage in question. Phenomenology deals with the things that signs present directly to a
consciousness, so it seems reasonable to base a geo-communication theory on phenomenology; the world described via geo-communication is dynamic, and this geocommunicative description is used in many different connections. If geo-communication
were based on an ontological world-view instead, each item of information about given objects would be defined as having one and only one meaning (independently of relations,
time and place).
Phenomenology explores the nature of phenomena. A phenomenon is the thing that is apparent to a consciousness (cf. section 6.2). A phenomenon can be described as the thing that
is presented by the conglomerate of 1) the attributes of the given object that are relevant
for a given usage, 2) information about the object – a sign that can be sensed and which refers to the given object, and 3) an effect formed in the consciousness when information
about an object is sensed. Each of these three elements is a sign; this aspect is dealt with in
greater detail in section 9.4.
Example of a phenomenon in unplanned geo-communication:
Mr Smith goes for a walk and notices a particularly beautiful conifer bearing large cones.
This is a phenomenon. The phenomenon appears as the object, the sign as a transmission from the object to Mr Smith, and the effect formed in Mr Smith’s consciousness. It
is not the object in all its infinity that is relevant in this connection, but only the qualities
of the object that attract Mr Smith’s aesthetic attention (the beauty of the tree and the
unusually large cones). The sign from the object to Mr Smith consists of the electromagnetic waves (light), a means of transmission between the object (substance) and Mr
Smith. Mr Smith does not sense the object itself, but only the light after it has been reflected in the object. An effect is created inside Mr Smith’s consciousness which is Mr
Smith’s consciousness of the object. The phenomenon appears in these three elements.
If just one of the three elements is removed (for instance the sign from the object to Mr
Smith when it is dark) or altered, the phenomenon is also removed or altered.
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Examples of phenomena in planned geo-communication:
A route plan is a phenomenon that appears as follows: (1) the attributes of the object
that are relevant for a person’s wish to carry out a journey. The object is the means of
transport (a bus, for instance), bus stops and times. (2) The information about the object
(the sign transmitted) is the timetable and the characteristic appearance of the bus stop.
(3) Conscious picture: “If I go to bus stop NN at 12:10 and get on the bus, I will be
taken to my destination. It is possible. I’m going to do it!” The phenomenon appears in
these three elements in combination. If just one of the three elements is removed, the
project fails.
The phenomenon of a municipal plan appears in the current plans (available from the
municipality in the form of drawings and the agendas of meetings), the information recorded in various publications (which can be borrowed from the library), and the conception of the municipal plan and its qualities in a person’s consciousness.
As shown in these examples, phenomena are always individual, depending on time and
place (the people concerned and their usage). This fact is the reason why phenomenology
and geo-communication are so complex.
Phenomenology is interesting for geo-communication because there is a considerable
coincidence between the elements (and processes) of phenomenology and geocommunication. The point of departure for phenomenology is that objects (in some respects) are sensed via signs (information), and that these senses are processed leading to a
result. The result of this processing is understanding. Understanding makes it possible to
make decisions and take action, which must be the highest goal of any (geo)communicator
– to provide a user with a reasonable decision-making basis and a possible basis for action.
On the other hand, action depends on decision, understanding, sensing, signs and objects.
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7 Philosophical hermeneutics
Phenomenology deals with the object of understanding – in other words, with understanding the content of consciousness experienced by another person. One sister discipline to
phenomenology is hermeneutics, which focuses on understanding in itself – partly as a method,
and partly as a basic condition of humanity (adapted from [Birkler, 2005, p.103]). Basic
questions for hermeneutics are how people can learn to understand each other, and what
kind of thing understanding is. The task of this book is to create a theory that helps producers to create a better decision-making basis for users. One basic factor in this connection is
that the two parties should understand each other to some extent; if they do not understand each other at all, there will be no contact. Consequently, it is fundamental to the task
of this book to formulate answers to the two questions mentioned above regarding understanding, which is why hermeneutics is included in the theory formation – or to be more
precise philosophical hermeneutics.
The German philosopher Hans-Georg Gadamer (1900-2002) wrote in “Vom Zirkel des
Verstehens” [Gadamer, 1986, Vol. 2, p.58]164 that the task of hermeneutics is to explain an
understanding that is based on a common foundation. The goal of understanding is agreement about a case, so it is the task of hermeneutics to describe the structure of absent or
interrupted agreement. These are elementary preconditions for any form of communication.
Central to Husserl’s and Heidegger’s phenomenology (cf. section 6.2) is the separation
of subject and object – in other words, there is no such thing as an objective, ultimate truth
(about referents (objects)). [Føllesdal et al., 1992]: “Husserl developed … the phenomenological method needed to reveal our horizon of understanding.” Heidegger elaborated on
Husserl’s ideas, including the idea that all experiences or actions must occur within a horizon of understanding (adapted from [Føllesdal et al., 1992]). [Føllesdal et al., 1992]: “One
picture that may serve to illustrate Heidegger’s viewpoint is to compare our situation with a
spider in its web. If we assume that the spider lives its entire life in the net and cannot leave
it, it can never gain an overview of this web from the outside. It can only get to know the
web by walking along the individual threads and gaining a partial overview of the web from
the inside. Our horizon of understanding is like this web: we are always inside it, we can
never view it from the outside like a spectator, and can at best only explore it partially from
within, from the viewpoint in which we are standing. Heidegger calls this exploration either
‘phenomenology’ or ‘hermeneutics’. It is what Husserl’s phenomenology becomes if you
164

[Gadamer, 1986, Vol. 2, p.58]: ”Es ist die Aufgabe der Hermeneutik, dies Wunder des Verstehens aufzuklären, das nicht eine geheimnisvolle Kommunion der Seelen, sondern eine Teilhabe am gemeinsamen Sinn ist. (…) Das Ziel aller Verständigung und alles Verstehens ist das Einverständnis in der Sache. So hat die Hermeneutik vonjeher die Aufgabe, ausbleibendes oder gestörtes Einverständnis herzustellen.”
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are a holist165 and not a fundamentalist like Husserl.” Heidegger turns understanding into a
fundamental element of human existence when he indicates the indissoluble connection
between life and cognition (historicity166) (adapted from [Gadamer, 2004] see footnote 174,
and [Lübcke (ed.), 2001]).

7.1 Gadamer’s philosophical hermeneutics
Hans-Georg Gadamer developed his philosophical hermeneutics [Gadamer, 1986]167 in extension of Heidegger’s phenomenology or hermeneutics (see footnote 174, final paragraph)168. [Lübcke (ed.), 2001] has the following to say about philosophical hermeneutics: “In
Heidegger and later Gadamer the term hermeneutics gains an even wider meaning, since they
claim that not only our knowledge of texts and spiritual products but also all our knowledge is based on understanding that is developed (articulated) in a presentation of what we
know about. Philosophy must take its point of departure in this, thereby becoming hermeneutic philosophy. At the same time as the concept of hermeneutics is expanded, it once again
achieves a relationship with the concept of truth. The initial acquisition of understanding
becomes the acquisition of the truth about the things we understand, and it is only because
we are therefore ‘already in the truth’ that we can be mistaken occasionally. Hermeneutic
philosophy becomes the study of human historicity: Man as a ‘being in the world’ (In-derWelt-sein) ‘always already’ situated in situations of understanding which Man must present
and adjust in a historical process of understanding in order to gain access to the truth.”
In other words, philosophical hermeneutics assumes that a given material is meaningful
or intended to give meaning, thereby making people who use this material part of the
‘case’. By contrast, science observes the material at a distance. The task of this book is not
to understand and describe why users of transmitted geo-information act as they do. The
book aims – with the focus on the producer (transmitter) – to describe and explain the
processes and presuppositions of geo-communication (in relation to content). At first
sight, it may therefore not seem relevant to deal with hermeneutics – but this would not be
the case. For Gadamer understanding, interpretation and usage constitute a single coherent proc165

166
167

168

[Føllesdal et al., 1992]: “The position (in hermeneutics) claiming that all reason must be circular is
called holism. The opposite viewpoint is called fundamentalism, and involves all satisfactory reasons being
referred to a foundation that can be understood with absolute certainty.”
[Nudansk Ordbog, 2002]: “Holism: a belief within philosophy and the philosophy of science underlining that we must study phenomena as wholes and not just as things consisting of individual
components such as society, the human body, a cell or human language.”
[Politikens filosofileksikon, 2001]: “Historicity (German Geschichtlichkeit), denotes philosophically the
basic historical nature of human existence or reality.”
Hans-Georg Gadamer described his philosophical hermeneutics in a single main work entitled
“Wahrheit und Methode” in 1960 with four subsequent slightly revised editions (494 pages in the
1986 edition).
Gadamer describes his relationship to Husserl, Heidegger and others in 24 pages (pp.246-269 in
[Gadamer, 1986]).

184

Theory formation – Philosophical hermeneutics

ess169. We have not understood until we have used; and usage presupposes understanding.
One of the central elements in Gadamer’s philosophical hermeneutics is that one way of
ensuring understanding-usage in conversation is by ensuring the fusion of conceptions or horizons of understanding. In this connection, the concept conversation should be understood in the
broadest possible sense. So Gadamer emphasises, like Peirce’s pragmaticism, that the inclusion of usage is necessary to ensure a meaningful result. This is why hermeneutics is interesting for this book, the particular branch of hermeneutics called new hermeneutics or philosophical hermeneutics (represented by Gadamer).
[Føllesdal et al., 1992] describe the relationship between hermeneutics and science: “The
difference between hermeneutics and science is that in hermeneutics we always presuppose
a basic hypothesis that material is meaningful, while in science we have a basic hypothesis
that we are dealing with pure causal processes170. (…) When we understand, we have
(normally without thinking about it) a satisfactory hypothesis (or set of hypotheses) about the
thing we are considering. In presenting or interpreting we are searching for such a hypothesis. The hypothesis on which we base our work is more or less explicit in the process: we
know that we are working with a hypothesis, that we are experimenting to see if it is satisfactory, and we may have to reject it. When we understand, our hypotheses become increasingly implicit – we do not think about them or thematise them, and we are typically
not aware of them. They are part of (our) horizon or background.”
The point of departure for this description is a viewpoint about the hermeneutic circle171,
the idea of which is that we only understand ‘something’ based on something that we have

169

170
171

[Gadamer, 1986]: p.313 “Nun haben uns unsere Überlegungen zu der Einsicht geführt, daß im Verstehen immer so etwas wie eine Anwendung des zu verstehenden Textes auf die gegenwärtige Situation des Interpreten stattfindet. Wir werden also gleichsam einen Schritt über die romantische Hermeneutik hinaus genötigt, indem wir nicht nur Verstehen und Auslegen, sondern dazu auch Anwenden
als in einem einheitlichen Vorgang begriffen denken. Wir kehren damit nicht etwa zu der traditionellen Unterscheidung der drei gesonderten »Subtilitäten« zurück, von denen der Pietismus sprach. Denn
wir meinen im Gegenteil, daß Anwendung ein ebenso integrierender Bestandteil des hermeneutischen
Vorgangs ist wie Verstehen und Auslegen.”
p.314 “Ein Gesetz will nicht historisch verstanden werden, sondern soll sich in seiner Rechtsgeltung
durch die Auslegung konkretisieren. Ebenso will ein religiöser Verkündigungstext nicht als ein bloßes
historisches Dokument aufgefaßt werden, sondern er soll so verstanden werden, daß er seine Heilswirkung ausübt. Das schließt in beiden Fällen ein, daß der Text, ob Gesetz oder Heilsbotschaft, wenn
er angemessen verstanden werden soll, d. h. dem Anspruch, den der Text erhebt, entsprechend, in jedem Augenblick, d. h. in jeder konkreten Situation, neu und anders verstanden werden muß. Verstehen ist hier immer schon Anwenden.”
[Gyldendals Fremmedordbog, 2004]: Causality = relation of cause and effect.
[Lübcke (ed.), 2001]: “hermeneutic circle (from the Greek hermeneuein, to interpret). 1. In classical
hermeneutics from c. 1500-1800 the hermeneutic circle corresponds to the relationship between a
whole meaning and a partial meaning in a text. 2. In Schleiermacher (and later in the historicists and
Dilthey) the hermeneutic circle is identical to the relationship between part of a person’s conscious or
active life and their life, social environment or historical epoch taken as a whole. 3. In Heidegger and
Gadamer the hermeneutic circle is the relationship between the concrete partial presentation of something and the wholeness of understanding (horizon of meaning) within which the presentation is situated.”
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already understood172. [Harnow Klausen, 2005]173: “When we need to interpret a text we
cannot simply proceed inductively and register what it says on the first page, second page
etc., ending up by drawing a general conclusion. In order to derive meaning from what it
says on the first page, and to gain access to the universe of the text in general, we need to
have anticipated its overall meaning already. (…) We have to understand the parts on the
basis of the whole. But while reading this prior understanding will be adjusted. (…) Which
means that we also understand the whole on the basis of the parts.” Consequently, the
hermeneutic circle be seen to some extent as a deductive-inductive process – but only to
some extent. In the introduction to [Gadamer, 2004], Arne Jørgensen writes that “The
hermeneutic circle expresses the paradoxical experience of text reading: we can only understand the individual parts on the basis of the whole, and we can only understand the whole
on the basis of the individual parts. Understanding the whole presupposes understanding
the parts and vice versa. The circle is neither inductive nor deductive, but occurs in leaps
and bounds. For instance, a single word or sentence can suddenly ‘illustrate’ a previous
connection which had only been understood unclearly; and this in turn leads to further understanding.”
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See [Wurman, 2001, p.257ff].
[Harnow Klausen, 2005, p.153]: “Humanistic interpretation theory has been traditionally based on the
famous principle of the hermeneutic circle. This was formulated in the 16th century in connection with
Protestant bible research, which faced the problem that according to Luther the Bible was the only
true revelation – but that the Bible was also ambiguous, self-contradictory and vague.
When we interpret a text we cannot simply approach the task inductively and register what the
text says on the first page, second page etc. and finally draw a general conclusion. In order to derive
meaning from the first page (and to enter the universe of the text in general) it is necessary to have anticipated its overall meaning. What is the text about? Is it fiction or non-fiction? What is the author’s
intention? In other words, we understand the parts of the text based on the whole text. But while
reading the text this anticipation will be adjusted: ‘So it’s not an entirely serious novel after all!’ In
other words, we understand the whole text based on its parts. Our interpretation is created after crisscrossing between reading individual text sections and understanding the text as a whole.”
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In the introduction to [Gadamer, 2004], Arne Jørgensen adds174 that Gadamer’s point is
that we reach a ‘state of truth’ via understanding, which is precisely the question asked by
phenomenology: What can we know about the things that appear to our perception, in
contrast to the true nature of these things? For instance, interest in Shakespeare’s Othello
174

The translator Arne Jørgensen’s introduction [Gadamer, 2004]: p.ix: “The main point in Gadamer’s
hermeneutics is ‘not what we do, not what we will do, but what happens to us apart from what we
consciously wish to do and do’ (p.474). Understanding is an event, something that ‘happens’ to us and
is beyond our control. It is not subjective, methodical and cognitive-theoretical. Gadamer talks of being, events of being or ways of being – in other words, what is involved is ontological. Everything that
goes before or rather ‘encloses’ the subject and the consciousness. What happens in understanding is
that something is suddenly seen in a new and unexpected, ‘explained’ light: ‘I see!’ Understanding has
a quality of truth or evidence. At this point Gadamer takes over Heidegger’s interpretation of the
Greek word for truth, ‘aletheia’ (p.420), which means unveiling: something is unveiled that was hidden
until now.
Seeing something in a new light means that we gain new understanding not just of the phenomenon concerned but also of ourselves: we can be different and more than we think we are, for instance
self-dependent subjects. In this respect Gadamer’s criticism of method thinking is a more universal
perspective if we regard method in a general sense, as an expression of technical common sense. A
wish to plan and have control based on the idea that the world is an object for our projects and selfrealisation (this aspect is underlined by Gadamer at the end of the third edition, for instance). According to Gadamer, it is this idea that blocks the truth event and its conditions. As a result, the main thing
is to unveil, reveal and illuminate, as it is called in phenomenology. Gadamer’s hermeneutics is a phenomenological unveiling of the ontological conditions of understanding.”
p.xvii: “We will not focus here on Gadamer’s presentation of the development of hermeneutics
and historicism in the 19th century, but limit ourselves to Wilhelm Dilthey, who according to Gadamer
is an important transitional figure on the road leading to modern hermeneutics. The most important
aspect is Dilthey’s extension of the so-called hermeneutic circle. The hermeneutic circle expresses the
paradoxical experience of text reading: we can only understand the individual parts on the basis of the
whole, and we can only understand the whole on the basis of the individual parts. Understanding the
whole presupposes understanding the parts and vice versa. The circle is neither inductive nor deductive, but occurs in leaps and bounds. For instance, a single word or sentence can suddenly ‘illustrate’ a
previous connection which had only been understood unclearly; and this in turn leads to further understanding. One of the new points made by Dilthey is not only that he extends the hermeneutic circle
from being a text-interpretation principle to comprising all historical phenomena. He places it in relation to the researcher himself, so it is because the researcher himself leads a historical life that he is
able to understand history. This is what Dilthey calls historicism, and his criticism of historicism was
that it did not take its own historicity (its own historical situation) into consideration.
However, according to Gadamer Dilthey has not conquered historicism and its objectivity ideal,
because ultimately he believes that it is possible to break the hermeneutic circle: to find a standpoint
outside history, a Cartesian, Archimedian point in the consciousness which can lead via understanding
and empathy to an objective reconstruction of the historical world. But the fact that such a separation
between subject and object is illusory was the central point in the phenomenology developed by
Husserl and elaborated by Heidegger. Heidegger draws the full consequence of historicity (that there
is an indissoluble connection between life and experience), and makes understanding a fundamental
phenomenon of human existence – not just something methodical.
It is on this basis that Gadamer now develops his own theory of hermeneutics. But what is it that
he takes over from Heidegger? We have already considered the concept of truth, understanding as an
event. This is the late Heidegger’s being philosophy. However, in the three first, central sections of
“Grundzüge einer Theorie der hermeneutischen Erfahrung”, reference is only made to Sein und Zeit,
and only to what is related to ‘the pre-structure of understanding’. As mentioned above, the more
radical sides of Heidegger – angst, Nothing, actuality/non-actuality – do not interest the urbane and
continuity-seeking Gadamer.”
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only focuses initially on Shakespeare’s opinion. But actually the goal of the interest (in
Othello) is to understand the truth about jealousy. Gadamer’s philosophical hermeneutics
should not be understood to mean that this ‘state of truth’ is static. On the contrary! For
Gadamer neither the experiencer nor the experienced is fixed (‘ontisch’ and ‘vorhanden’).
Instead, a special way of being (state of understanding) is required which is common to
both the experiencer and the experienced175. At the same time, it is worth noticing the extremely important point that the way of being is historicity. Historicity is everything that lies
ahead in the life of the experiencer or the experienced! Or in plain English: historicity is
everything you are carrying with you in a suitcase from the whole of your previous life,
with everything that this implies – particularly mental issues. One example of the way of being
as historicity is the following question asked by one person of another: “Why did you do
that?” followed by the answer. The true answer would be a complete life story including all
the thoughts the person concerned had had between their birth and the present moment.
A person’s historicity is the reason for their actions! But there is rarely time for this, so we
accept a quick variant such as “Because it’s important”, which is actually only a microscopic part of the historicity reason.
Way of being as historicity means (for instance) that two people communicating with each
other do so as whole people (with all their historicity). With regard to this point Gadamer
adds176 that reading a text takes place subject to a prejudice that partially determines the
meaning we derive from the text. This prejudice is adjusted all the time we are reading,
leading to a whole meaning.

175
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[Gadamer, 1986], p.266: “In Wahrheit ist die Anmessung alles Erkennenden an das Erkannte nicht
darauf gegründet, daß sie von der gleichen Seinsart sind, sondern empfangt ihren Sinn durch die Besonderheit der Seinsart, die beiden gemeinsam ist. Sie besteht darin, daß weder der Erkennende noch
das Erkannte »ontisch«, »vorhanden« sind, sondern »historisch«, d. h. von der Seinsart der Geschichtlichkeit sind. Insofern kommt, wie Graf Yorck sagt, in der Tat alles auf »den generischen Unterschied zwischen Ontischem und Historischem« an.”
[Gadamer, 1986], p.271: “Was Heidegger hier sagt, ist zunächst nicht eine Forderung an die Praxis des
Verstehens, sondern beschreibt die Vollzugsform des verstehenden Auslegens selbst. Heidegger’s
hermeneutische Reflexion hat ihre Spitze nicht so sehr darin, nachzuweisen, daß hier ein Zirkel vorliegt, als vielmehr darin, daß dieser Zirkel einen ontologisch positiven Sinn hat. Die Beschreibung als
solche wird jedem Ausleger einleuchten, der weiß, was er tut. Alle rechte Auslegung muß sich gegen
die Willkür von Einfällen und die Beschränktheit unmerklicher Denkgewohnheiten abschirmen und
den Blick >auf die Sachen selber< richten (...). Sich dergestalt von der Sache bestimmen lassen, ist für
den Interpreten offenkundig nicht ein einmaliger >braver< Entschluß, sondern wirklich >die erste,
ständige und letzte Aufgabe<. Denn es gilt, den Blick auf die Sache durch die ganze Beirrung hindurch festzuhalten, die den Ausleger unterwegs ständig von ihm selbst her anfällt. Wer einen Text verstehen will, vollzieht immer ein Entwerfen. Er wirft sich einen Sinn des Ganzen voraus, sobald sich
ein erster Sinn im Text zeigt. Ein solcher zeigt sich wiederum nur, weil man den Text schon mit gewissen Erwartungen auf einen bestimmten Sinn hin liest. Im Ausarbeiten eines solchen Vorentwurfs,
der freilich beständig von dem her revidiert wird, was sich bei weiterem Eindringen in den Sinn ergibt,
besteht das Verstehen dessen, was dasteht.”

188

Theory formation – Philosophical hermeneutics

A reader is influenced177 by the text, and the text’s ‘ontology’ is influenced by the
reader’s historicity. The historicity and understanding of the communication by the two
parties must be brought together. This is one of Gadamer’s central concepts: the fusion of
horizons. In this principal connection, the two parties must be regarded as a single personA
seeking to attain true knowledge (understanding) about a text, a thing, a body, an organisation, an event, a statement, an opportunity or another personB etc.178
[Gadamer, 1986, p.311]: “In Wahrheit ist der Horizont der Gegenwart in steter Bildung
begriffen, sofern wir alle unsere Vorurteile ständig erproben müssen. Zu solcher Erprobung gehört nicht zuletzt die Begegnung mit der Vergangenheit und das Verstehen der
Überlieferung, aus der wir kommen. Der Horizont der Gegenwart bildet sich also gar nicht
ohne die Vergangenheit. Es gibt so wenig einen Gegenwartshorizont für sich, wie es historische Horizonte gibt, die man zu gewinnen hätte. Vielmehr ist Verstehen immer der Vorgang der
Verschmelzung solcher vermeintlich für sich seiender Horizonte.”
[Lübcke (ed.), 2001]: “According to Gadamer we can only interpret ourselves, the world
around us and the texts surviving from the past because our interpretation moves within a
horizon of interpretation which determines which questions we can ask and which basic
concepts and assumptions we are capable of making. In understanding a foreign text a ‘fusion of horizons’ occurs: in meeting the foreign text’s horizon of understanding we change
our own horizon. All understanding depends on these fusions of horizons and their associated historicity.”
We cannot escape our horizon of understanding, but why should we want to do so? The
important thing is that our horizon of understanding should change constantly with the life
we lead, alongside the new influences and understandings that we are constantly picking up
along the way. [Gadamer, 1986, p.309]: “Es macht die geschichtliche Bewegtheit des
menschlichen Daseins aus, daß es keine schlechthinnige Standortgebundenheit besitzt und
daher auch niemals einen wahrhaft geschlossenen Horizont. Der Horizont ist vielmehr etwas, in das wir hineinwandern und das mit uns mitwandert. Dem Beweglichen verschieben
sich die Horizonte. So ist auch der Vergangenheitshorizont, aus dem alles menschliche Leben lebt und der in der Weise der Überlieferung da ist, immer schon in Bewegung. Es ist
177
178

[Nudansk Ordbog]: influence. 1. influence (on) someone or something have an effect on someone
or something = Affect, touch. Latin influere: ‘flow into’, from in- + fluere flow.
[Gadamer, 1986, p.391]: “Gewiß heißt das nicht, daß die hermeneutische Situation gegenüber Texten
der zwischen zwei Gesprächspersonen völlig gleicht. Handelt es sich doch bei Texten um >dauernd
fixierte Lebensäußerungen<, die verstanden werden sollen, und das bedeutet, daß nur durch den einen
der beiden Partner, den Interpreten, der andere Partner des hermeneutischen Gesprächs, der Text,
überhaupt zu Worte komme. Nur durch ihn verwandeln sich die schriftlichen Zeichen zurück in Sinn.
Gleichwohl kommt durch diese Rückverwandlung in Verstehen die Sache selbst, von der der Text redet, ihrerseits zur Sprache. Es ist wie beim wirklichen Gespräch, daß die gemeinsame Sache es ist, die
die Partner, hier den Text und den Interpreten, miteinander verbindet. So wie der Übersetzer als
Dolmetsch die Verständigung im Gespräch nur dadurch ermöglicht, daß er an der verhandelten Sache
teilnimmt, so ist auch gegenüber dem Text die unentbehrliche Voraussetzung rur den Interpreten, daß
er an seinem Sinn teilnimmt.”
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nicht erst das historische Bewußtsein, das den umschließenden Horizont in Bewegung
bringt. In ihm ist sich diese Bewegung nur ihrer selbst bewußt geworden.” Our horizon of
understanding contains the expectations or prejudice mentioned above (Gadamer’s
‘Vorurteil’, often translated by ‘prejudice’ or pre-judgement’). As our expectations are
‘tested’, they are modified. Based on this gradual adjustment or expectations or prejudices,
the two parties involved achieve a fusion of horizons in communication, thereby reaching
agreement about the case (in other words, understanding). No attempt is made to search
for an objective truth (because this does not exist). Instead, an attempt is made to reach
agreement on the case in question (adapted from the section entitled “Das Prinzip der
Wirkungsgeschichte”, [Gadamer, 1986, p.305-312]). [Gadamer, 1986, p.310]: “Horizont
gewinnen meint immer, dass man über das Nahe und Allzunahe hinaussehen lernt, nicht
um von ihm wegzusehen, sondern um es in einem größeren Ganzen und in richtigeren
Maßen besser zu sehen.”
The fusion of horizons is attempted using genuine conversation. One key element of a genuine conversation is putting yourself in the other person’s position. We put ourselves in the other
person’s position when we wish to understand the other person – in other words, we wish
to understand the difference they represent, their irreducible individuality, by putting ourselves in their position179 (see quote from Søren Kierkegaard on page 382).
‘Putting ourselves in the other person’s position’ requires that we have an interest in the
case – it requires that we acknowledge that the thing we are trying to understand concerns us.
This is the moment at which we start to ask genuine questions of the text. Gadamer calls a
conversation characterised by genuine or objective questions a genuine conversation. We do
not regard the other person (or work) as a curiosity which does not concern us, but as a
source of insight.
In the chapter entitled “Analyse des wirkungsgeschichtlichen Bewußtseins”, [Gadamer,
1986] writes about how to acquire understanding (in other words, this is not merely a problematising description). For Gadamer, the central element in the acquisition of understanding is the question180. [Gadamer, 1986, p.368]: “Man macht keine Erfahrung ohne die Aktivi-

179

180

[Gadamer, 1986, s.310]: “Eine Überlieferung verstehen, verlangt also gewiß historischen Horizont.
Aber es kann sich nicht darum handeln, daß man diesen Horizont gewinnt, indem man sich in eine
historische Situation versetzt. Man muß vielmehr immer schon Horizont haben, um sich dergestalt in
eine Situation versetzen zu können. Denn was heißt Sichversetzen? Gewiß nicht einfach: Von-sichabsehen. Natürlich bedarf es dessen insoweit, als man die andere Situation sich wirklich vor Augen
stellen muß. Aber in diese andere Situation muß man sich selber gerade mitbringen. Das erst erfüllt
den Sinn des Sichversetzens. Versetzt man sich z. B. in die Lage eines anderen Menschen, dann wird
man ihn verstehen, d. h. sich der Andersheit, ja der unauflöslichen Individualität des Anderen gerade
dadurch bewußt werden, daß man sich in seine Lage versetzt.”
[Gadamer, 1986]: p.368: “Wir werden uns in das Wesen der Frage vertiefen müssen, wenn wir die besondere Vollzugs weise der hermeneutischen Erfahrung klären wollen.
Im Wesen der Frage liegt, daß sie einen Sinn hat. Sinn aber ist Richtungssinn. Der Sinn der Frage
ist mithin die Richtung, in der die Antwort allein erfolgen kann, wenn sie sinnvolle, sinngemäße Antwort sein will. Mit der Frage wird das Befragte in eine bestimmte Hinsicht gerückt. Das Aufkommen
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tät des Fragens.” [Gadamer, 1986, p.370]: “Sinn ist eben stets Richtungssinn einer möglichen Frage. Der Sinn dessen, was richtig ist, muß der von einer Frage gebahnten Richtung
entsprechen.” [Gadamer, 1986, p.380]: “ Verstehen der Fraglichkeit von etwas ist immer vielmehr

einer Frage bricht gleichsam das Sein des Befragten auf. Der Logos, der dieses aufgebrochene Sein enfaltet, ist insofern immer schon Antwort. Er hat selbst nur Sinn im Sinne der Frage.”
p.369: “Nun ist die Offenheit der Frage keine uferlose. Sie schließt vielmehr die bestimmte Umgrenzung durch den Fragehorizont ein. Eine Frage, die desselben ermangelt, geht ins Leere. Sie wird
erst zu einer Frage, wenn die fließende Unbestimmtheit der Richtung, in die sie weist, ins Bestimmte
eines »So oder So« gestellt wird. Mit anderen Worten, die Frage muß gestellt werden. Fragestellung
setzt Offenheit voraus, aber zugleich eine Begrenzung. Sie impliziert die ausdrückliche Fixierung der
Voraussetzungen, die feststehen und von denen aus sich das Fragliche, das, was noch offen ist, zeigt.
Auch eine Fragestellung kann daher richtig oder falsch sein, je nachdem, ob sie in den Bereich des
wahrhaft Offenen hineinreicht oder nicht. Falsch nennen wir eine Fragestellung, die das Offene nicht
erreicht, sondern dasselbe durch Festhalten falscher Voraussetzungen verstellt. Als Frage täuscht sie
Offenheit und Entscheidbarkeit vor. Wo aber das Fragliche nicht - oder nicht richtig - abgehoben ist
gegen die Voraussetzungen, die wirklich feststehen, dort ist es nicht wahrhaft ins Offene gebracht und
dort kann daher auch nichts entschieden werden.”
p.370: “Sinn ist eben stets Richtungssinn einer möglichen Frage. Der Sinn dessen, was richtig ist,
muß der von einer Frage gebahnten Richtung entsprechen.”
p.375: “Wir kehren also zu der Feststellung zurück, daß auch das hermeneutische Phänomen die
Ursprünglichkeit des Gesprächs und die Struktur von Frage und Antwort in sich schließt. Daß ein überlieferter Text Gegenstand der Auslegung wird, heißt bereits, daß er eine Frage an den Interpreten
stellt. Auslegung enthält insofern stets den Wesens bezug auf die Frage, die einem gestellt ist. Einen
Text verstehen, heißt diese Frage verstehen. Das aber geschieht, wie wir zeigten, dadurch, daß man
den hermeneutischen Horizont gewinnt. Diesen erkennen wir jetzt als den Fragehorizont, innerhalb
dessen sich die Sinnrichtung des Textes bestimmt.
p.380: “Das enge Verhältnis, das sich zwischen Fragen und Verstehen zeigt, gibt der hermeneutischen Erfahrung erst ihre wahre Dimension. Wer verstehen will, mag noch so sehr die Wahrheit des
Gemeinten dahingestellt sein lassen. Er mag noch so sehr von dem unmittelbaren Meinen der Sache
auf die Sinnmeinung als solche zurückgebeugt sein und dieselbe nicht als wahr, sondern lediglich als
sinnvoll meinen, so daß die Wahrheits möglichkeit in der Schwebe bleibt - solches In-die-Schwebebringen ist das eigene und ursprüngliche Wesen des Fragens. Fragen läßt immer in der Schwebe befindliche Möglichkeiten sehen. Daher kann es nicht ebenso, wie es ein vom Meinen zurückgebeugtes
Verstehen einer Meinung gibt, ein vom wirklichen Fragen zurückgebeugtes Verstehen der Fraglichkeit
geben. Verstehen der Fraglichkeit von etwas ist immer vielmehr schon Fragen. Zum Fragen kann es
kein bloß probierendes, potenzielles Verhalten geben, weil Fragen nicht Setzen, sondern selbst ein Erproben von Möglichkeiten ist. Hier wird vom Wesen des Fragens aus klar, was der platonische Dialog
in seinem tatsächlichen Vollzug demonstriert. Wer denken will, muß sich fragen. Auch wenn einer
sagt: hier könnte man fragen, ist das schon ein wirkliches Fragen, das sich nur vorsichtig oder höflich
verhüllt.
Das ist der Grund, warum alles Verstehen immer mehr ist als bloßes Nachvollziehen einer fremden Meinung. Indem es fragt, legt es Sinnmöglichkeiten offen, und damit geht, was sinnvoll ist, in das
eigene Meinen über. Nur im uneigentlichen Sinne kann man auch Fragen verstehen, die man nicht
selber fragt, z. B. solche, die man als überlebt oder als gegenstandslos ansieht. Das bedeutet dann, daß
man versteht, wie unter gewissen geschichtlichen Voraussetzungen bestimmte Fragen gestellt worden
sind. Verstehen von Fragen heißt dann Verstehen der jeweiligen Voraussetzungen, deren Hinfälligkeit
die Frage selbst hinfällig macht. Man denke etwa an das Perpetuum mobile. Der Sinnhorizont solcher
Fragen ist nur scheinbar noch ein offener. Sie sind nicht mehr als Fragen verstanden. Denn was man
da versteht, ist gerade: daß da keine Frage ist.
Eine Frage verstehen heißt, sie fragen. Eine Meinung verstehen heißt, sie als Antwort auf eine
Frage verstehen.”
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schon Fragen. (…) Wer denken will, muß sich fragen. (…) Eine Frage verstehen heißt, sie
fragen. Eine Meinung verstehen heißt, sie I als Antwort auf eine Frage verstehen.”
Based on the points made above, it is now possible to define a concept which is extremely central: the concept of meaning. Meaning is the answer to a given question which
makes decision and action possible.181
Gadamer also considers the difference between written and oral conversation when he
comments182 that this difference constitutes an extent of time. But independent of the medium in question, with regard to content and meaning all conversation is still based on
questions. In the light of the fact that most of Gadamer’s work was done before the computer, computer-based communication and the internet started to dominate the world of
(geo)communication, I permit myself the liberty of extrapolating this viewpoint to apply to
other media used for communication as well – and I claim that web-based services are also
based on Gadamer’s basic assumption: Questions are the source of understanding. Understanding is
the basis of action.

7.2 Interpreting Gadamer’s philosophical
hermeneutics
In relation to the task of this book, Gadamer’s philosophical hermeneutics can be interpreted as follows: Gadamer’s point is that through understanding we reach a ‘state of truth’,
which is the exact question asked by phenomenology: What can we know about the things
that appear to our perception, in contrast to the true nature of these things? An attempt is
made to reach a particular way of being (state of understanding) which is common to both
the experiencer and the experienced. Way of being historicity means that the reading of a text
takes place subject to a prejudice which partially determines the meaning we derive from
the text. This prejudice is adjusted throughout the reading process, tending towards the
whole meaning of the text. In reality, the present horizon should be regarded as something
which is formed on a continuous basis as we constantly test all our prejudices.
The reader is influenced by the text, and the text’s ‘ontology’ is influenced by the
reader’s historicity. The historicity and understanding of the actual communication by the
181
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This concept definition is of the type thirdness, cf. section 6.4.
[Gadamer, 1986, p.374]: “Die Ursprünglichkeit des Gesprächs zeigt sich auch in abgeleiteten Formen,
in denen die Entsprechung von Frage und Antwort verhüllt ist. So ist etwa die Korrespondenz ein interestings Übergangsphänomen, eine Art schriftlichen Gesprächs, das die Bewegung des AneinanderVorbeiredens und Miteinander-Übereinkommens gleichsam zerdehnt. Die Kunst der Korrespondenz
besteht darin, die schriftliche Aussage nicht zur Abhandlung werden zu lassen, sondern auf die Entgegennahme durch den Korrespondenten abzustellen. Sie besteht aber auch umgekehrt darin, das Maß
von Endgültigkeit, das alles schriftlich Gesagte besitzt, richtig einzuhalten und zu erfLillen. Der zeitliche Abstand, der die Absendung eines Briefes vom Empfang der Antwort trennt, ist eben kein äußerliches Faktum allein und prägt die Communicationsform der Korrespondenz in ihrem eigenen Wesen
als eine besondere Form der Schriftlichkeit.”
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two parties must be brought together. Our horizon of understanding includes the abovementioned expectations or prejudices. As these expectations are ‘tested’, they are modified.
Thanks to this gradual adjustment of expectations or prejudices, the two parties achieve a
fusion of horizons in communication and thereby reach agreement in the case (i.e. they
achieve understanding). They do not seek the objective truth (because it does not exist).
Instead, they seek agreement on the case. Understanding is the process by which horizons which are
assumed to exist separately merge.183
The fusion of horizons is attempted using genuine conversation. One key element of a genuine conversation is putting yourself in the other person’s position. If we put ourselves in the other
person’s position we will understand them – in other words, we will understand the difference they represent, their irreducible individuality, by putting ourselves in their position. ‘Putting ourselves in the other person’s position’ requires that we are interested in the case – it
requires that we acknowledge that the thing we are trying to understand concerns us. This is
the moment at which we start to ask genuine questions of the text.
How is understanding acquired? Experience cannot be gained without asking questions.
Understanding that something is problematic means that you are already asking a question.
People wishing to think must ask themselves questions. Understanding a question means
asking it. Understanding a text means understanding the text as an answer to a question.
Understanding means using the text in your present horizon. For instance, understanding
a rule means using it in a concrete situation – not just repeating it184. Understanding is so
closely linked with usage that it is tempting to say that the two concepts are the same.
183
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This concept definition is of the type thirdness, cf. section 6.4.
This is reminiscent of Wittgenstein’s language game ([Wittgenstein, 1999]), which is the practical connections in which language activities are indissolubly bound to non-language activities – in other words,
language is a means of communication. Language games must be described, thereby revealing the
point that the use of expression contains. So the meaning of an expression is the same as its usage
(adapted from [Lübcke (ed.) et al., 2001]).
[Wittgenstein, 1997, p.5]: “7. In der Praxis des Gebrauchs der Sprache (2) ruft der eine Teil die
Wörter, der andere handelt nach ihnen; im Unterricht der Sprache aber wird sich dieser Vorgang finden: Der Lernende benennt die Gegenstände. D.h. er spricht das Wort, wenn der Lehrer auf den
Stein zeigt. – Ja, es wird sich hier die noch einfachere Übung finden: der Schüler spricht die Worte
nach, die der Lehrer ihm vorsagt – beides sprachähnliche Vorgänge.
Wir können uns auch denken, daß der ganze Vorgang des Gebrauchs der Worte in (2) eines jener
Spiele ist, mittels welcher Kinder ihre Muttersprache erlernen. Ich will diese Spiele "Sprachspiele"
nennen, und von einer primitiven Sprache manchmal als einem Sprachspiel reden.
Und man könnte die Vorgänge des Benennens der Steine und des Nachsprechens des vorgesagten
Wortes auch Sprachspiele nennen. Denke an manchen Gebrauch, der von Worten in Reigenspielen
gemacht wird.
Ich werde auch das Ganze: der Sprache und der Tätigkeiten, mit denen sie verwoben ist, das
"Sprachspiel" nennen.”
[Wittgenstein, 1997, p.11]: “23. Das Wort "Sprachspiel" soll hier hervorheben, dass das Sprechen der
Sprache ein Teil ist einer Tätigkeit, oder einer Lebensform.”
[Wittgenstein, 1997, p.8]: “17. Wir werden sagen können: in der Sprache (8) haben wir verschiedene Wortarten. Denn die Funktion des Wortes "Platte" und des Wortes "Würfel" sind einander ähnlicher, als die von "Platte" und von "d". Wie wir aber die Worte nach Arten zusammenfassen, wird vom
Zweck der Einteilung abhängen, – und von unserer Neigung.
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We grow wiser when prejudice (which is linked to time) is put at risk – in other words,
when we do not seek to find confirmation of our prejudices. Understanding requires the
willingness to accept something new, to accept that another person or a text can teach us
something new (“Der Andere könnte ja recht haben”). Consequently, a case of understanding can only occur once. An attempt to repeat it will be based on the new, third horizon of
understanding (cf. above), thereby leading to new, improved understanding. The concept
of understanding in philosophical hermeneutics can thus be distinguished from the scientific law that experiments must be repeatable.
[Birkler, 2005, p.103] summarises the hermeneutic principles in science in the following
points. In addition, see Habermas’s summary in footnote185.

• Prejudices
o Create consciousness of prejudice in relation to the object of understanding.
• Hermeneutic circle
o Use prejudice by putting it at risk.
o Remain open and humble regarding the refutation of prejudice.
• Fusion of horizons
o Let dialogue be the path to new knowledge.
o Form conversation as questions in relation to the thing that is not understood.
o Allow or assume that the incomprehensible is meaningful. “Er könnte ja recht
haben”.
It is possible to criticise Gadamer for being too idealistic when he says that if only we try
hard enough to achieve a fusion of horizons and ask questions, we will reach agreement or
a relative truth. Shakespeare’s “The Merchant of Venice” was written 400 years ago, and
yet it still contains ‘truths’ about the present day. Shakespeare can hardly have intended to

185

Denke an die verschiedenen Gesichtspunkte, nach denen man Werkzeuge in Werkzeugarten einteilen kann. Oder Schachfiguren in Figurenarten.”
[Wittgenstein, 1997, p.88]: “242. Zur Verständigung durch die Sprache gehört nicht nur eine
Übereinstimmung in den Definitionen, sondern (so seltsam dies klingen mag) eine Übereinstimmung
in den Urteilen. Dies scheint die Logik aufzuheben; hebt sie aber nicht auf. – Eines ist, die Meßmethode zu beschreiben, ein Anderes, Messungsergebnisse zu finden und auszusprechen. Aber was
wir "messen" nennen, ist auch durch eine gewisse Konstanz der Messungsergebnisse bestimmt.”
[Habermas, 1981, p.194]: “Der methodologische Ertrag der philosophischen Hermeneutik läßt sich
dahingehend zusammenfassen:
- daß der Interpret die Bedeutung einer symbolischen Äußerung nur als virtueller Teilnehmer an dem
Verständigungsprozeß der unmittelbar Beteiligten aufklären kann;
- daß ihn die performative Einstellung zwar an das Vorverständnis der hermeneutischen Ausgangssituation bindet;
- daß aber diese Bindung die Gültigkeit seiner Interpretation nicht beeinträchtigen muß,
- weil er sich die rationale Binnenstruktur verständigungsorientierten Handelns zunutze machen und
die Beurteilungskompetenz eines zurechnungsfähigen Kommunikationsteilnehmers reflexiv in Anspruch nehmen kann, um
- die Lebenswelt des Autors und seiner Zeitgenossen systematisch mit der eigenen Lebenswelt in Beziehung zu setzen
- und die Bedeutung des Interpretandums als den mindestens implizit beurteilten Sachgehalt einer kritisierbaren Äußerung zu rekonstruieren.”

194

Theory formation – Philosophical hermeneutics

write about ‘the truth’ in the year 2006 (back in 1597, what did he know about the year
2006?) But thanks to a fusion of horizons, a relative truth can be reached. It is possible to
problematise the claim that a relative truth can be achieved by the fusion of horizons if we
include the aspect that there is something absolute in the case about which no compromise
can be reached. Jean-Paul Sartre’s novel “Les Jeux Sont Faits” is an example of the fact
that absolutes of the mind prevent the fusion of horizons186. [Harnow Klausen, 2005] mentions geography as an example of the fact that there is no one truth about Australia, for instance, but that even so the science of geography can be characterised as an objective science. I must say I disagree with this. After all, one of the points of this book is that geography itself (or to be more precise the description of geography and its communication) is
characterised by anything but objectivity.

7.3 Habermas’s critical hermeneutics
In connection with Gadamer’s fusion of horizons it is interesting – briefly – to include
the German philosopher Jürgen Habermas, who developed the theory of critical hermeneutics.
Gadamer’s idealised fusion of horizons is problematised by Habermas in the same way as
outlined above. As a point of departure, Habermas has the same attitude as Gadamer, with
Habermas in principle acknowledging the fusion of horizons and the fact that understanding and action are indissolubly linked.187 [Habermas, a, 1981, p.31]: “ (b) Der Phänomenologe bedient sich nicht umstandslos des Leitfadens zielgerichteter oder problemlösender
Handlungen. Er geht nämlich von der ontologischen Voraussetzung einer objektiven Welt
nicht einfach aus, sondern macht diese zum Problem, indem er nach den Bedingungen
fragt, unter denen sich die Einheit einer objektiven Welt für die Angehörigen einer Kommunikationsgemeinschaft konstituiert. Objektivität gewinnt die Welt erst dadurch, daß sie
für eine Gemeinschaft sprach- und handlungsfähiger Subjekte als ein und dieselbe Welt
gilt. Das abstrakte Weltkonzept ist eine notwendige Bedingung dafür, daß sich kommunikativ handelnde Subjekte miteinander über das verständigen, was in der Welt vorkommt
186

187

The story of “Les Jeux Sont Faits” is that a man and woman meet at the threshold of the Kingdom of
the Dead and understand that they were made for each other. They are given the chance to return to
life provided that they can love each other for just 24 hours with all their soul and in full mutual respect. They try but fail. During the extra 24 hours he devotes himself to the revolution instead, and
she devotes herself to her sister.
[Habermas, a, 1981, p.126]: “Kommunikationsteilnehmer, die sich miteinander über etwas verständigen, nehmen nicht nur eine Beziehung zu der einen objektiven Welt auf, …. Sie beziehen sich keineswegs nur auf etwas, das in der objektiven Welt statthat oder eintreten bzw. hervorgebracht werden
kann, sondern auch auf etwas in der sozialen oder in der subjektiven Welt. Sprecher und Hörer handhaben ein System von gleichursprünglichen Welten.”
[Habermas, a, 1981, p.128]: “Der Begriff des kommunikativen Handelns schließlich bezieht sich auf
die Interaktion von mindestens zwei sprach- und handlungsfähige Subjekten, die (sei es mit verbalen
oder extraverbalen Mitteln) eine interpersonale Beziehung eingehen. Die Aktoren suchen eine Verständigung über die Handlungssituation, um ihre Handlungspläne und damit ihre Handlungen einvernehmlich zu koordinieren.”
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oder in ihr bewirkt werden soll. Mit dieser kommunikativen Praxis vergewissern sie sich
zugleich ihres gemeinsamen Lebenszusammenhangs, der intersubjektiv geteilten Lebenswelt. Diese wird durch die Gesamtheit der Interpretationen begrenzt, die von den Angehörigen als Hintergrundwissen vorausgesetzt werden. Um den Rationalitätsbegriff zu klären,
muß also der Phänomenologe die Bedingungen für einen kommunikativ erzielten Konsensus untersuchen; ….”
But Habermas goes one step further than this (in [Habermas, a, 1981]), adding that
communication is systematically distorted owing to the social and economic aspects of society, which influence us beyond our own influence. Habermas describes an ideal conversation
situation188, often referred to as control-free communication. The ideal conversation sx½ituation
is free from all external disturbances – in other words, free from the repression to which
we are exposed in society according to Habermas (Habermas was a Marxist). In an ideal
conversation anyone can express their true interests and needs, and the best rational argu188

See [Habermas, 1973, p. 252-260], chapter V, Die ideale Sprechsituation.
And [Habermas, 1975, p. 148]: “Der Diskurs läßt sich als diejenige erfahrungsfreie und handlungsentlastete Form der Kommunikation verstehen, deren Struktur sicherstellt, daß ausschließlich virtualisierte Geltungsansprüche von Behauptungen bzw. Empfehlungen oder Warnungen Gegenstand der
Diskussion sind; daß Teilnehmer, Themen und Beiträge nicht, es sei denn im Hinblick auf das Ziel der
Prüfung problematisierter Geltungsansprüche, beschränkt werden; daß kein Zwang außer dem des
besseren Argumentes ausgeübt wird: daß infolgedessen alle Motive außer dem der kooperativen
Wahrheits suche ausgeschlossen sind. Wenn unter diesen Bedingungen über die Empfehlung, eine
Norm anzunehmen, argumentativ, d. h. aufgrund von hypothetisch vorgeschlagenen alternativenreichen ReclItfertigungen, ein Konsensus zustande kommt, dann drückt dieser Konsensus einen »vernünftigen Willen« aus. Da prinzipiell alle Betroffenen an der praktischen Beratung teilzunehmen mindestens die Chance haben, besteht die »Vernünftigkeit« des diskursiv gebildeten Willens darin, daß die
zur Norm erhobenen reziproken Verhaltenserwartungen ein täuschungsfrei festgestelltes gemeinsames Interesse zur Geltung bringen: gemeinsam, weil der zwanglose Konsensus nur das zuläßt, was alle wollen
können; und täuschungsfrei, weil auch die Bedürfnisinterpretationen, in denen jeder Einzelne das, was er
wollen kann, muß wiedererkennen können, zum Gegenstand der diskursiven Willensbildung werden.
»Vernünftig« darf der diskursiv gebildete Wille heißen, weil die formalen Eigenschaften des Diskurses
und der Beratungssituation hinreichend garantieren, daß ein Konsensus nur über angemessen interpretierte verallgemeinerungsfähige Interessen, darunter verstehe ich: Bedürfnisse, die kommunikativ geteilt
werden, zustande kommen kann.”
And [Habermas, b, 1981, p.17]: “However, apart from empirical interest in the concept of the
public sphere, this complex of problems also has a principle interest for Habermas and occupies a
central role in his theoretical reflection. This is because as a philosopher and sociologist he is interested in two questions: the theoretical (and empirical) conditions for making decisions and thereby
acting; and the potential for deciding which decisions are the right ones, the generally valid ones. The
concept of the public sphere (as an idea, not as a reality) involves informality and mutual acknowledgement, and these are central elements of a key concept in Habermas: the concept of discourse. Action takes place on the basis of a given situation containing certain things, events etc. which determine
the nature of the action taken. But two other factors are equally important: the thing you want to
achieve, and the set of techniques and norms that are traditionally and generally accepted. Or in other
words: we act on the basis of a consensus, an agreed conviction regarding the validity of opinions and
norms (incidentally, the same applies to ordinary dialogue). Unlike both action and dialogue, for
Habermas discourse does not designate an activity in which a consensus is naively assumed. Instead,
discourse is the dialogue or discussion in which the validity of norms and opinions is tested. In the
important book “Legitimation Problems of Late Capitalism” (Frankfurt 1973, Copenhagen 1975),
Habermas provides the following definition of the concept” (see [Habermas, 1975, p.114] above).
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ments will be vital in reaching a good, rational solution about which the parties involved
can agree. It is curious but also thought-provoking to record that Habermas believes that
violence is the only real alternative to an ideal conversation (argumentation), whether this
violence is exerted by the masses or by the state. With his ideal conversation situation
Habermas189 goes one step further than Gadamer and frees conversation from ‘illegitimate
authority’. But this perception of a conversation (communication) is also unmanageable
and complex if we take Habermas literally, because freedom from all external ‘disturbances’
will probably never be possible.
One way to progress from this problematic position with regard to illegitimate authority
and external disturbances is to introduce a generalised person, an ideal person, who always
acts rationally. This aspect regarding a generalised public will be dealt with in greater detail
in chapter 10 on new rhetoric.

7.4 Philosophical hermeneutics: conclusion
It is possible to criticise Gadamer’s and Habermas’s theories for being too idealistic. Both
the fusion of horizons and an ideal conversation situation come up short when we deduce
and test these theories in practice. In my view, in both cases absoluteness in the mind prevents the achievement of the ideal goal. The debate in Denmark at the beginning of 2006
about the Danish cartoons depicting the Prophet Mohammed and about freedom of
speech is an example of locked ‘non-communication’, because both of the parties involved
in the conflict brought absolute attitudes with them to the conversation or attempt to
achieve a fusion of horizons – attitudes which were inviolable and not debatable (the
Prophet Mohammed and freedom of speech respectively). But this criticism of Gadamer
and Habermas can also be criticised for being unreasonable. Theories are involved in both
cases – not concrete methods. All theories are general, and never match concrete cases
(hardly ever, at least). Theories create an overview and thereby understanding. It is unreasonable to demand that Gadamer’s and Habermas’s theories should be applicable to concrete cases.
From philosophical hermeneutics (Gadamer) the following conclusions can be drawn in
relation to geo-communication:
- place the focus on usage
- identify and describe the questions circulating within the target group (users)
- acknowledge that it is necessary to reach agreement between producer and user about one
or more aspects of the case, but definitely about the location
- acknowledge that ‘truth’ is defined as agreement between producer and user
- be humble (as a producer): in some respects the producer has the initiative, but the user
might be right!
189

See [Habermas, b, 1981, p.88ff]
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8 Communication theory
Section 6.2 and chapter 7 describe the fact that the producer and user in geocommunication are obliged to establish a relation between themselves – in other words,
they must establish and use a connection with a view to exchanging information in order to
reach agreement or a state of truth. The opposite situation (no relations between people) is
uninteresting and unrealistic. Uninteresting because a conversation or fellowship is necessary in order to achieve new states of truth and new experiences. Unrealistic because we
would all then be isolated cases without any form of fellowship. Fellowship exists, whether
it feels good or whether it needs improving. Communication theory deals with behaviour in
these relations in a fellowship, so this chapter 8 will focus on how communication theory
can be used in connection with the task of this book.

8.1 The theory of communication
[McCroskey, 2001, p.4] says that “Communication is seen as the way people get things
done.” And the way people get things done includes the exchange of information and
achievement of a state of truth as outlined in chapter 7. This claim runs throughout the
work of McCroskey, who goes as far as claiming that communication is the basis of all
forms of human activity: conscious mastery of communication processes among people is
the basis of success and survival as an individual in a Western society190. It is possible to a
small extent, on your own and by your very presence, to influence parts of your environment. But in general it is necessary to act in cooperation with others (adapted from
[McCroskey, 2001, p.19]191). McCroskey thus adopts the same standpoint as Gadamer and
Habermas in chapter 7 above.
190

191

[McCroskey, 2001, p.16]: “To a major extent, the degree to which you are able to master intellectually
the process of communicating with other human beings will be the degree to which you expand your
potential to succeed as a citizen of a Western society.”
[McCroskey, 2001, p.19]: “Communication is a central fact of human existence. The extent to which
we find life pleasing and rewarding depends in large measure upon the extent to which we are successful in influencing and controlling our environment. We can control some factors in our environment
by our own physical actions; for example, we may grow some of our own food. But, by ourselves, we
can neither control nor influence many other important factors affecting us. We must act in concert with
other people. The most common means of securing cooperation from other people is rhetorical communication. Rhetorical communication is the primary tool with which we influence and control the
thoughts and actions of other people, as well as the environment in which we live. It must be emphasized that the terms influence and control are not used here in a derogatory sense. People must exert influence and control in order to survive. This we have in common with lower forms of life. Many people argue that the primary characteristics distinguishing humans from these life forms is our ability to
use the tool of rhetorical communication.”
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According to McCroskey rhetorical communication is the primary tool used to influence and
control the thoughts and activities of other people (influence and control should not by any
means be regarded as negative here). Influence and control are necessary for survival! The
last thing we want to lose is the ability to communicate – the ability to communicate is the
basis for creating and recreating everything else. We will return to the term rhetorical in
chapter 10.
For the same reason as that described above (in McCroskey), the very concept of communication needs to be so broad, so widespread and so commonly used that it seems almost
impossible to define it. Despite this fact, McCroskey is one of the few people to describe
partly a (philosophical) definition and partly a general classification of various types of
communication. In contrast to this, one major work on communication theory [Fiske,
1990, p.1] states at the outset that “Communication is one of those human activities that
everyone recognizes but few can define satisfactorily.”192 McCroskey defines193 communication in general as: The process of one person stimulating194 meaning in the mind of another by means
of a message. This definition fits with philosophical hermeneutics (cf. chapter 7), since
McCroskey’s definition describes the extension of the horizon of understanding by means
of conversation (conversation in a broad sense). McCroskey subdivides communication
into three basic types [McCroskey, 2001, p.21]: accidental communication, expressive
communication and rhetorical communication.
Accidental communication occurs unintentionally, for instance taking one step backwards
when someone you are talking to is standing too close, which may be regarded as a condescending form of rejection. Expressive communication focuses on the source, and is not intended to influence another person’s mind. It may focus on expressing your own feelings,
for instance when you hit yourself with a hammer and give vent to the feelings that arise as
a result. McCroskey defines rhetorical communication195 as: The process of a source stimulating a
source-selected meaning in the mind of a receiver by means of verbal and nonverbal messages. Rhetorical
communication focuses on the receiver. Source refers to an individual, a group of individuals or an organisation. Source-selected meaning refers to the fact that a source has decided
which meaning it wishes to create in the mind of a receiver. Success in rhetorical communication requires the creation of meaning in the mind of a receiver which corresponds to the
source-selected meaning (~ fusion of horizons cf. chapter 7). If these two meanings deviate from each other to a significant degree, success will not be achieved. The difference between McCroskey’s success criterion and Gadamer’s fusion of horizons (see page 189) is

192
193

194
195

The same problem exists for language.
[McCroskey, 2001, p.21]: “The word communication (…) refers to the process of one person stimulating meaning
in the mind of another by means of a message. This definition covers three types of communication: accidental, expressive, and rhetorical.”
Stimulate: Get activity going in someone or something, both psychological and physical [Nudansk
Ordbog, 2002].
[McCroskey, 2001, p.21].
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almost negligible. Both are important foundations for this book’s definition of communication, see section 11.6.4. According to McCroskey196, the degree of success depends on the
extent to which the two parties have the same perception of meaning for the words or
nonverbal symbols in the communication. This is the kind of thing that can make communication difficult, because no two people have precisely the same meaning for words – everyone has a different background and experience (cf. historicity in chapter 7).
McCroskey adds one element that links communication with phenomenology, because he
points out that rhetorical communication is goal-oriented with regard to phenomena (the
thing that signs present to the consciousness). What he means is that in rhetorical communication, unlike accidental and expressive communication, the goal is to ‘plant’ a specific
meaning in the receiver’s consciousness. Once again it should be underlined that this intention is not negative. It is of course true that there may be a negative or perhaps even evil intention behind a planting intention, but basically a planting intention should be perceived
as a natural, essential and therefore neutral and acceptable activity. For instance, the greatest love in the world (motherly love) naturally seeks to influence the consciousness of the
child with a view to turning the child into a good person – and to help it feel secure with
the motherly love provided. Teachers naturally seek to influence the consciousness of their
pupils. People offering route planning services on the web seek to influence the consciousness of users so they actually go travelling. And town councils try to influence the consciousness of their citizens. Influence is unavoidable, cf. philosophical hermeneutics in chapter 7.

8.2 Communication model types
Some communication theories focus on the interfaces (and their attributes) between sender
and receiver as described in section 6.2 and chapter 7. [Fiske, 1990, p.2ff] writes197 that
there are two main schools of communication theory. The process school deals with the
transmission of messages, and the core of these theories is the sender’s coding, the re-

196

197

[McCroskey, 2001, p.32]: “To a major degree, successful communication between two people depends
on the extent to which they have similar meanings for the words (and for the nonverbal symbols) they
use. (…) No two people share precisely the same meaning for all words because no two people share
the exact same background and experiences.”
[Fiske, 1990, p.2ff] on two main schools of communication theory: “The first sees communication as
the transmission of messages. It is concerned with how senders and receivers encode and decode, with
how transmitters use the channels and media of communication. It is concerned with matters like efficiency and accuracy. It sees communication as a process by which one person affects the behaviour or
state of mind of another. (…) The second school sees communication as the production and exchange of
meanings. It is concerned with how messages, or texts, interact with people in order to produce meanings; that is, it is concerned with the role of texts in our culture. It uses terms like signification, and
does not consider misunderstandings to be necessarily evidence of communication failure – they may
result from cultural differences between sender and receiver. (…) The main method of study is semiotics (the science of signs and meanings).”

201

Lars Brodersen – Geo-communication and information design

ceiver’s decoding, the sender’s use of channels and media, efficiency and accuracy. In the
process school communication is all about influencing the receiver’s behaviour and gaining
control. Fiske also uses the term transmission school to describe the process school. The other
main school, described as the semiotic school by Fiske, deals with the production and exchange of meanings, and the focus of these theories is how messages interact with people in order
to produce meanings. The models of the semiotic communication school are structural because
they focus on analysis of the elements which form meaning owing to their mutual relationship. One key concept here is signification or the formation of meaning, and misunderstandings are not regarded as evidence of mistakes in communication – instead, they are seen as
a reflection of cultural differences between the sender and receiver. The focus is on how
communication can establish and maintain values, and on how these values can give meaning to communication. The most important method of study in this meaning school is semiotics.
One difference between the two schools is the question of what constitutes a message.
For the process school a message is the thing that is transmitted in a communication process, and a message can contain almost anything (expressed or not, conscious or not). For
semioticians a message is a structure of signs which form meaning following interaction with
a user. For semioticians communication is always present – it can never be avoided. For
semioticians a certain common understanding (of what ‘the text’ is about) is necessary, and
similarly differences in perception do not reflect mistakes in communication, but merely
differences in background (adapted from [Fiske, 1990]).
[Fiske, 1990, p.40]198 also mentions another difference between the two main schools:
semioticians focus on the elements that constitute a text or map, for instance, and do not
pay special attention to the process. The process school on the other hand, focuses on the
process and does not pay special attention to elements in ‘the text’. A third difference, according to Fiske, is that semioticians refer to a user or a reader, while the process school refers to a receiver. This marks a difference with regard to the active user and passive receiver. In
other words, Fiske’s classification into process and semiotics has two focal points: processinfluence-receiver-control and elements-signification-user.
Both schools have their own clear justification. One deals with how we achieve something, and the other with what it is. The task of this book is to give a producer a better
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[Fiske, 1990, p.40]: “Semiotics, then, focuses its attention primarily on the text. The linear process
models give the text no more attention than any other stage in the process: indeed, some of them pass
it over almost without comment. This is one major difference between the two approaches. The other
is the status of the receiver. In semiotics, the receiver, or reader, is seen as playing a more active role
than in most of the process models (Gerbner’s is an exception). Semiotics prefers the term ‘reader’
(even of a photograph or a painting) to ‘receiver’ because it implies both a greater degree of activity
and also that reading is something we learn to do; it is thus determined by the cultural experience of
the reader. The reader helps to create the meaning of the text by bringing to it his or her experience,
attitudes, and emotion.”
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chance of producing information enabling a user to decide (and perhaps act) in relation to
a given project. So both schools will be included in the theory formation of this book.
Fiske is unclear when it comes to giving a name to the semiotic school, although he is clear
with regard to the process school. Sometimes Fiske refers to the semiotic school as the meaning
school. In this book it is necessary to include both schools to achieve the goal. Both schools
will contribute in harmony towards solving the problem outlined in this book. This is why
it is unhelpful to describe the semiotic school using terms such as meaning. Both schools will be
used when dealing with meaning (particularly in relation to the definition of meaning,
p.192). Similarly, semiotics is closely linked to Saussure (section 9.2) and Peirce (section 9.4),
and yet there are others who have contributed models within this communication school.
In my view the core of the semiotic school is the elements used to produce a text, map or other
types of expressed information. So I prefer to describe the two schools as the process school
and element school respectively.

8.3 Process communication models
8.3.1 Shannon & Weaver
With regard to the process school, [Fiske, 1990] says that there is actually only one basic
model, and that all other process communication models are variants of this model. This
basic model is Shannon & Weaver’s famous model from 1949 (shown in Figure 55)199. The
model was originally developed with a view to increasing the effectiveness of the telephone
network. But [Shannon et al., 1949] claim that the model is useful or valid with regard to
technology, content and effectiveness (whether it succeeds in influencing the user). One
reason why Shannon & Weaver’s communication model is so important is its simplicity,
which is the general level of abstraction mentioned in section 3.1. Its simplicity makes it
easier to gain a clear overview – and a simple, general model also makes it both easier and
more reliable to deduce (extrapolate) a model which describes more complex situations
(see [Eco, 1972, p.47]200).
199
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Claude Elwood Shannon was an engineer at Bell Labs (a telephone company). Warren Weaver was a
mathematician and director of sciences at the Rockefeller Institute. The original objective in forming
the model was to solve engineering (technical) problems in telecommunication.
[Eco, 1972, p.47]: “Wenn jedes Kulturphänomen ein Kommunikationsphänomen ist und nach den
Schemata erklärt werden kann, die jedem Kommunikationstatbestand zugrundeliegen, dann muß man
die elementare Struktur der Kommunikation dort aufsuchen, wo Kommunikation sozusagen minimal stattfindet, d. h.
auf der Ebene der übertragung von Information zwischen zwei mechanischen Apparaten. Nicht etwa,
weil die komplexeren Kommunikationserscheinungen (die der ästhetischen Kommunikation eingeschlossen) auf die übertragung eines Signals von einer Maschine auf eine andere zurückgeführt werden
könnte, sondern weil es nützlich ist, das Kommunikationsverhältnis in seiner wesentlichen Dynamik
dort aufzuzeigen, wo es sich mit größter Eknowledgez und Einfachheit abzeichnet und uns die Konstruktion eines elementaren Modells erleichtert. Nur wenn es uns gelingt, dieses Modell zu bestimmen,
das fähig sein sollte, auch auf den Ebenen größerer Komplexität zu funktionieren (sei es auch durch
Differenzierungen und Komplikationen verschiedener Art), erst dann können wir von allen Kulturphänomenen unter dem Gesichtspunkt der Kommunikation sprechen.”
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Figure 55. Shannon & Weaver’s original communication model from 1949. [Shannon et al., 1949, p.5].

The mathematical communication theory expressed by Shannon & Weaver’s model is
based on probability theory, and comes from the world of electronic communication. The
goal and success criterion of the theory is that a message is replicable (the original information can be maintained). Otherwise the result is fiasco (adapted from [Shannon et al.,
1949]). So in certain respects Shannon & Weaver’s success criterion is the same as
McCroskey’s for communication in general, cf. section 8.1.
Shannon & Weaver’s model (Figure 55) may not have been the first of its kind201, but it
is perhaps the most important of the models presented to describe communication. Since
1949 the model has been used and reproduced in more or less accurate form in countless
publications about communication, geo-communication etc. The model is based on
mathematics (probability, entropy and redundance), and deliberately excludes the meaning
of information202. The model was created to solve engineering problems involving the
transmission of signals between an information source and a destination. It is worth noting
that the model does not describe processes, or include people, or distinguish between
processes and states (see section 8.4.1).
The basic, general aspects of the communication process were laid down in Shannon &
Weaver’s model. [Fiske, 1990] argues that Shannon & Weaver’s models can be taken to
constitute the basic model for a large number of communication models, for instance by
comparing George Gerbner’s model from 1956 and Shannon & Weaver’s models – something which Gerbner himself does, as shown in Figure 56. Gerbner’s primary focus is
partly on the division of the procedure into elements203, and partly the distortion through
201
202

203

Ogden and Richard [Ogden et al., 1985] (original 1923) are credited with being perhaps the first to
form an actual communication theory. See page 237.
Not that Shannon neglects this aspect. He carried out trials with a view to including the meaning of
information by creating suitable models of the English language, but without success. See [Ramirez,
2004], for instance.
[Gerbner, 1956, p.172]: “What might be a description of a communication event, of one link in the
chain of a communication process, that could serve as such a model? We can start with a communicating agent (source or destination) designated as someone. This communicating agent must perceive
or have perceived an event of some kind in order to initiate or receive communication, and must react
to the perception in some way. The nature of this reaction is influenced by the situation in which it
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the procedure in terms of psychological aspects such as control, freedom of choice etc.
Unfortunately, Gerbner does not discuss what happens in the individual processes, or how
the individual elements can be described in greater detail. Gerbner points out that we must
expect the information received to generate a reaction (changed behaviour), whether this
reaction is expected or not.

Figure 56. Comparison between Gerbner’s and Shannon & Weaver’s communication models. Both models describe the linear aspect, which focuses on the transmission of a message from a sender to a receiver.
M is a man or a machine. E is an event. S is a signal or statement. SE is a signal about an event. [Gerbner,
1956, p.191].

In a later article [Gerbner, 1958]204 on “Content Analysis”205, Gerbner defines the concept of communication as a specialised, coded and representative social event which makes
possible inferences about states, relationships and processes which are not observed directly. Gerbner defines the communication process as the transmission of such events and
the sharing of inferences. He defines the content of communication as the sum of warranted
inferences about the relationships involved in the communication event. These definitions

204

205

takes place. The communicative reaction must be made through some mediating agents (channels,
media), in other words through some means. It is transmitted in order to make available some communication materials. Materials must be in some form or pattern in order to carry a message. As the
reaction to materials takes place in a situation, so every message is perceived in a context. All these aspects enter into the formation of content. And, finally, we can assume that some consequences always
follow perceived content, whether or not it achieved a desired reaction.”
[Gerbner, 1958, p.86]: “A communication is, then, a specialized, formally coded or representative social
event which makes possible inferences about states, relationships, processes not directly observed.
The process of communication is the transmission of such events and sharing of certain inferences. The
content of communication is the sum total of warranted inferences that can be made about relationships
involved in the communication event.”
See page 100 on Content Analysis.
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are interesting for this book in relation to the key terms social event, sharing and sum of inferences, and they have been part of the inspiration for the definitions of transmission and communication in this book (see page 399).
Shannon & Weaver’s model does not include processes and people, but identifies the
undoubtedly necessary, basic components in all communication at the simplest level; an information source, a sender of information, a medium to carry the information, a receiver
of the information and a destination, and a noise source. This is why the model is useful in
describing one of the general aspects of geo-communication: the procedure.
When writing about the model, Shannon commented206 that the fundamental task of
communication is to reproduce a message from one point to another exactly. He also said
that messages often have a meaning but that this aspect is irrelevant for engineering tasks.
The interesting aspect for Shannon was that the message is one selected message out of a
range of possible messages, and that the system must be capable of handling any message
selected and not only the message in question, because the choice of message is unknown
at the moment when the system is designed. Shannon also wrote about the fact that the
message can be influenced by noise at any point in the process. It is worth noticing that
Shannon was fully aware of the meaning of the information, and of the fact that noise (influence on the information) can occur anywhere in the process (see McCroskey’s model of
rhetorical communication, Figure 58).
Weaver commented in [Shannon et al., 1949, p.95ff] that the communication problem
can be described at three levels (in the order mentioned below), and pointed out that it is
wrong to perceive these as three disjunct problems. On the contrary: they are strongly
linked.
- Level A (the technical problem). How accurately can the symbols of communication be
transmitted?
- Level B (the semantic problem): How precisely do the transmitted symbols convey the
desired meaning?
- Level C (the effectiveness problem): How effectively does the received meaning affect
conduct in the desired way?
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[Shannon et al., 1949, p.3]: “The fundamental problem of communication is that of reproducing at
one point either exactly or approximately a message selected at another point. Frequently the messages
have meaning; that is they refer to or are correlated according to some system with certain physical or
conceptual entities. These semantic aspects of communication are irrelevant to the engineering problem. The significant aspect is that the actual message is one selected from a set of possible messages.
The system must be designed to operate for each possible selection, not just the one which will actually be chosen since this is unknown at the time of design”, and “During transmission, or at one of the
terminals, the signal may be perturbed by noise.”
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Weaver wrote [Shannon et al., 1949]207 that the semantic problem and the effectiveness
problem concerned the identification of a user’s perception of meaning based on the interpretation of information in relation to the desired meaning of the sender, and whether a
transmitted meaning leads to desired conduct. Weaver’s description of the semantic problem and effectiveness problems supports the definition of meaning on page 192. In relation
to the domain of this book, these three communication problems, described by Weaver,
can be expressed using the concepts of form-technique, content and effectiveness (success)
respectively. These three aspects are a fundamental basis of the theory formation and geocommunication model of this book: a distinction between form-technique, content and effect respectively. The interdependence of Weaver’s three communication problems (levels
A, B and C) is also expressed in Knöpfli’s theory of generalisation; cf. section 15.6.1.
Weaver also commented in [Shannon et al., 1949] that with regard to meaning and effectiveness problems Shannon’s model should be extended to include two more boxes.
Weaver added semantic noise before sender, and changed noise source to engineering noise. Weaver
also added semantic receiver between technical receiver and destination. With regard to semantic
noise, Weaver commented208 that it influences the meaning in a way which is not desired
by the information source, but which nonetheless influences the destination. The semantic
receiver’s decoding must take this semantic noise source into consideration. It is worth
pointing out that Weaver’s model does not describe processes, include people or distinguish between processes and states either (see section 8.4.1).

Figure 57. Weaver’s proposal for a communication model (adapted from [Shannon et al., 1949]). Weaver
was interested in semantic influence on the signal (or message) and added semantic noise and semantic receiver
to Shannon’s original model (cf. Figure 55).
207
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Weaver in [Shannon et al., 1949, p.96]: “The semantic problems are concerned with the identity, or
satisfactorily close approximation, in the interpretation of meaning by the receiver, as compared with
the intended meaning of the sender.” With regard to the effectiveness problem, Weaver commented
(p.97) that “The effectiveness problems are concerned with the success with which the meaning conveyed to the receiver leads to the desired conduct on his part. It may seem at first glance undesirably
narrow to imply that the purpose of all communication is to influence the conduct of the receiver. But
with any reasonably broad definition of conduct, it is clear that communication either affects conduct
or is without any discernible and probable effect at all.”
Weaver in [Shannon et al., 1949]: “From this source is posed into the signal the perturbations or distortions of meaning which are not intended by the source but which inescapably affect the destination.
And the problem of semantic decoding must take this semantic noise into account.”
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The receiver carries out the first decoding, and the semantic receiver carries out the second decoding. Successful transmission requires that the statistical attributes of the message
match the attributes of the destination or audience, as pointed out by McCroskey (cf. section 8.1), by Gadamer in relation to the fusion of horizons, and by Shannon above. The
same thing is also pointed out by [MacEachren, 1995] with regard to the agreement between structures in information and the user’s consciousness respectively, cf. section 4.3.4
(p.116) on the relationship between the user and production.
In conclusion about the theory, Weaver commented in [Shannon et al., 1949] that it is
both disappointing and bizarre. Disappointing because it does not include meaning. Bizarre
because it deals not with one message but with the statistical attributes of several messages,
and because it points out that information and uncertainty are partners in the case209.
Weaver concluded by writing210 that Shannon’s theory made it possible for the first time to
create theories regarding the formation of meaning on the basis of transmitted information. If meaning is not included in the communication model, it is not possible to gain insight into and understanding of the whole situation! This can be interpreted as support for
this book’s basic claim that the domain of geo-communication is dominated by formtechnology and pays little attention to the formation of meaning. The same view is expressed by [Robinson et al., 1976], [MacEachren, 1985] and [Morehouse, 2004] (see section
4.3.4): we lack a theory regarding how to identify the relevant meaning in harmony with the
form-technology methods.
Shannon & Weaver’s two models can be criticised (and have been criticised) for being
excessively ‘mechanical’ because they ‘ignore’ certain aspects in communication processes
such as feedback, code etc. But it is probably unwise to take Shannon & Weaver’s two
models so literally in this respect. On the other hand, the basic, general principle in Shannon & Weaver’s two models can be acknowledged and used to advantage to work on other
areas – for instance with regard to code. The basic, general principle is that there is a sender,
a message, a receiver and noise sources.

8.3.2 McCroskey
In his work entitled “An Introduction to Rhetorical Communication”, [McCroskey, 2001,
p.26f] writes that there are two types of noise in the source. He describes one of these as
‘foggy thinking’, which results from the source being unfamiliar with the relevant information for the project’s idea: the source has a distorted perception of the information, and the
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Weaver concluded (in [Shannon et al., 1949, p.116]) his comments by this example to illustrate the difference between a technical approach to communication and an approach which also concerned itself
with semantics: “An engineering communication theory is just like a very proper and discreet girl accepting your telegram. She pays no attention to the meaning, whether it be sad, or joyous, or embarrassing. But she must be preprared to deal with all that come to her desk.”
Weaver in [Shannon et al., 1949]: “... this analysis has so penetratingly cleared the air that one is now,
perhaps for the first time, ready for a real theory of meaning.”
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source develops an intention that is not in the best interests of the receiver. For the producer (source, sender), the main thing is to remove this ‘fog’ and become as aware as possible of relevant information for the project idea, to become familiar with this information,
and to be capable of carrying out transmission (and communication) in the best interests of
a receiver. The other type of noise in the source, cf. McCroskey, can be found in the coding process, and consists of a lack of understanding of idea, nature and goal. The coding
process is dealt with in greater detail in chapter 16. Noise also occurs in the channel
through which the message is transported. This aspect is dealt with below.
Finally, according to McCroskey there is noise in the receiver, which generally involves
psychology and cognitive theory. [McCroskey, 2001] deals with the topic of noise in the receiver in detail. The focus of this book is on the producer, which is why I do not discuss
psychological aspects regarding the receiver. But it is important for this book to discuss
feedback, which McCroskey says is a result of the receiver’s processing of a received message. McCroskey’s model of the rhetorical communication process is shown below in
Figure 58. Please note that McCroskey’s model does not describe processes, include people
or distinguish between processes and states either (see section 8.4.1).

Figure 58. Model of rhetorical communication [McCroskey, 2001, p.23]211. The model is based on the two
basic principles of Shannon & Weaver’s models, but adds and describes the fact that something happens

211

In [McCroskey, 2001, p.23] the arrows at the bottom point to the right. According to the text, the
feedback arrows should point from the receiver to the source. I have changed the diagram by reversing the arrows at the bottom.
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in the sender (source) prior to communication with the receiver, and that something happens in the receiver
after communication. In addition, the model indicates the presence of noise in the source, the receiver and the
channels.

Problems in relation to ‘foggy’ or clear thinking in a producer (source, sender) constitute
the central aspect of the task of this book, and will be dealt with in detail in subsequent
chapters. The issue of ‘foggy’ or clear thinking focuses on what happens in the processes
prior to communication, as shown on the left of McCroskey’s model. The fact that the
model shows the presence of something preparatory prior to communication is essential
for the development of theory in this book. The main issue concerns the factors described
on the left of the model, which McCroskey calls ‘foggy thinking’: idea, intention and meaning.
[McCroskey, 2001, p.163ff] describes the preparatory steps in forming a message as:
Choice of topic (idea), choice of objective (intention), and analysis of the general audience
(meaning). McCroskey’s comments on the analysis of the general audience are of particular
value for this book. [McCroskey, 2001, p.168] writes212 that this analysis must answer the
question of the audience’s expectations, understanding, use and time-and-place of use –
which are the same elements as those listed by Gadamer as preconditions for the fusion of
horizons, cf. chapter 7. Unfortunately, McCroskey does not tell us precisely how to carry
out this analysis. On the contrary: he says that basically all we can do is guess. However,
guesswork is not necessary, and in the chapters below I will offer my ideas about how to
carry out an analysis in systematic and controlled fashion.
Problems in relation to noise in the channels, cf. McCroskey’s model, are dealt with below in the discussion of Umberto Eco’s communication models (Eco introduces the idea
of a coding agreement, see Figure 62, Figure 98, Figure 99 and Figure 100).
Based on the model of rhetorical communication (Figure 58), McCroskey developed a
model of interpersonal communication (shown in Figure 59). The most important aspect
of this interpersonal communication model is that both parties (all parties) involved in
transmissions of messages occupy the roles of both sender (source) and receiver. This
model has been a great inspiration for my definition of communication and the associated
model, see section 11.6.4. It is worth noting that McCroskey’s interpersonal communication model does not distinguish between processes and states (see section 8.4.1). The
model describes people and processes.

212

[McCroskey, 2001, p.168]: “Our main concern in the general audience analysis is to answer the following questions: What are the audience’s expectations? What motives are likely to be in operation in the audience?
What are their major relevant attitudes? What will this audience probably perceive as the ethos of the given source? (…)
Our general audience analysis must also include the circumstances surrounding the communicative
event. We need to know where, when, and under what circumstances the communicative event will
take place.”
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Figure 59. McCroskey’s model of interpersonal communication [McCroskey, 2001, p.29]. One important
aspect of the model is that both parties (all parties) involved in transmissions of messages occupy the roles
of both sender (source) and receiver.

8.3.3 Koláčný
The Czechoslovak Antonín Koláčný213 described a cartographical communication model in
1969 [Koláčný, 1969]. Koláčný’s model is a general model describing cartographical communication. Koláčný pointed out that the model consists of a limited number of elements,
which is why it does not pretend to be a complete description of all the aspects in the procedure. For instance, a number of sub-processes in the overall process by which the producer creates his picture of the world are missing. One of the primary tasks of this book is
to describe and discuss these sub-processes.
Koláčný’s model is special because it describes relations between a producer’s qualifications and work, a user’s qualifications and work, and the communication process. It is also
important that the model underlines that the conception of reality is the point of departure
for the producer and the goal of the user, and that these must overlap (cf. the two parties’
conception of reality at the top of the model). There is a reality that ‘feeds’ the producer.
The producer uses a mental model to create a ‘map’, and sends it to the user. And finally,
the user interprets ‘the map’ and uses it to create his own conception of reality. The goal is
that the two conceptions of reality should overlap as much as possible.

213

The Czechoslovak Antonín Koláčný, Dr.CSc, leader of Prague’s research institute for geodesy and
cartography, carried out a series of trials in 1959-1968 to examine what school pupils learned from
looking at school atlases. These trials led to the cartographical communication model. Koláčný’s surprise at the qualities of school atlases is – surprisingly enough – the same emotion that led to my research [Brodersen, 1986] in this area.
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Figure 60. Koláčný’s model of cartographical communication. ([Koláčný, 1969], my translation). The producer explores reality, after which reality ‘feeds’ the producer. The producer uses a mental model to create
a map, and sends it to the user. Finally, the user interprets the map, and uses it to create his own conception of reality. The goal is that the two conceptions of reality should overlap.

At this point it is worth underlining that the comment in [Koláčný, 1969]214 with regard
to process no. 1, a selective observation of reality, is particularly interesting in terms of the
task of this book. Koláčný wrote that the producer’s observation of reality can be called selective because the producer pursues certain aims, possesses specific knowledge, and observes under certain conditions. Koláčný thus underlined not only the impossibility of acting objectively, but also the producer’s responsibility in terms of intention and purpose.
Both aspects are linked directly to philosophical hermeneutics (chapter 7), and to McCroskey’s description of the producer’s ‘foggy thinking’ mentioned above.
With regard to process no. 2, Koláčný215 also commented that reality creates an informative effect in a producer’s consciousness the moment a carefully selected item of information is selected. This carefully selected item of information is a polydimensional, intellectual model of reality. It is worth noting that Koláčný used the expression polydimensional,
mental model of reality, which can be interpreted as a reflection of the variety of reality and an
acknowledgement of the complexity in identifying what is relevant.

214

215

[Koláčný, 1969]: “Selective observation of reality. Pursuing certain aims and possessing specific
knowledge and capability, the cartographer observes reality U1 under certain additional conditions. He
does so with an intention and for a purpose, and his activity may therefore be called selective.”
[Koláčný, 1969]: “Reality produces an informative effect upon the cartographer; he receives the selective information IS which is a multi-dimensional intellectual model of reality.”
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I have searched for information about the foundations on which Koláčný’s drew up his
model. I managed to identify one of Koláčný’s former employees, but owing to his age he
was unable to deal with the topic. I have also looked for other articles in which Koláčný
has described the foundation of the model. Most of Koláčný’s articles are in Czech (a language I do not master), but thanks to contacts in the Czech Republic I have had the content of these articles analysed with a view to identifying the foundation of the model.
Koláčný does not seem to have described the foundation of his model in any of his publications. Morrison commented [Morrison, 1976, p.84]: “This author is not aware of how
Koláčný came to select his paradigm.”
Nor have I managed to find explanations of the two times five qualifications in
Koláčný’s model (the five small circles numbered 11-15 and 21-25) on the left or right of
the sender and receiver. So with regard to these aspects of the elements in the model, I was
forced to draw my own conclusions. It can be assumed that Koláčný’s foundation was
[Shannon et al., 1949], since there is a considerable coincidence between the main elements
of the two communication models, and because basically there are no other communication models for the process aspect (cf. [Fiske, 1990] and [Henriksen, 2005]).
One important element in Shannon & Weaver’s and McCroskey’s models is noise (semantic or technical). Assuming that Koláčný based his model on [Shannon et al., 1949], it
is striking that there is no explicit mention in [Koláčný, 1969] of this noise – neither technical noise nor semantic noise. Perhaps Koláčný assumed that noise would be present
throughout the communication model. [Koláčný, 1969] extended Shannon’s model (in my
interpretation of Koláčný) by calling the concept of noise the various potential forms of
distortion contained in the process. Koláčný’s model points out that each transformation
in the process contains the potential or risk of distortion of information (i.e. noise).
Koláčný’s model seems very complex, but this only reveals that the issue is very complex. It is a mistake to regard the transmission of geo-information and geo-communication
as a simple affair. Koláčný216 also points out that the producer must be familiar with all aspects of the model’s communication procedure, including the user’s qualifications, if there
is to be any chance of successful communication (cf. the fusion of horizons in philosophical hermeneutics, see chapter 7, and McCroskey’s above-mentioned success criterion).
The value of [Koláčný, 1969] in relation to [Shannon et al., 1949]’s more general model,
for instance, is that Koláčný subdivided the introductory process in the producer involving
identification of the relevant information. Koláčný pointed out that there is not only one
single process – instead, there are actually three parts: observation of reality, effect of reality on a producer’s consciousness, and a multidimensional, mental model in the conscious-

216

[Koláčný, 1969]: “If the cartographer is to achieve the optimum effect of cartographical information
… he has to become acquainted with all the aspects and the entire width of the process indicated
above by which cartographical information is communicated.”
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ness. In fact, Koláčný’s trichotomy matches Peirce’s classification of phenomena (cf. section 6.2), which makes Koláčný’s model interesting for the task of this book.
The Polish cartographer Lech Ratajski217 developed a model of cartographical transmission. Based on its title, it should be placed in this section because it seems to deal with
processes leading to the transmission of information via maps. But Ratajski’s model is a
variant among process models because it can actually be described as a model of elements
in an all-round procedure. This is why the model has been placed in section 8.5 on element
models (Figure 92 and Figure 93).
[Morrison, 1976] describes a model (Figure 61) which is reminiscent in some respects of
Koláčný’s model. Regarding the first process (from reality to the producer’s consciousness)
[Morrison, 1976, p.87] writes that it is direct and consists of three parts: a search and identification of a target, discrimination, and recognition of identification. Morrison does not
explain how these three sub-processes are carried out. After establishment of the mental
reality conception, there is an additional verification of reality – but nor is this process described in any greater detail. Process II deals with creating the concept of a map, and this
process also consists of three parts: selection, classification and generalisation. As pointed
out by Koláčný [Morrison, 1976, p.89] regarding the first sub-process: “The cartographer
makes a conscious selection of part of his cognitive realm which he wishes to communicate
to a map reader.” Here, too, there is no further description of how this conscious action
should be carried out. [Morrison, 1976] then describes the way in which the producer cannot avoid ending up with a selection of information that is larger than his consciousness,
owing to the dynamics of reality, defects in the producer’s conception of reality, and misunderstandings by the producer. Even though Morrison does not describe how the producer can progress from reality to information on a systematic and controlled basis, his division into processes is still useful for this book because the classification (grouping) of
processes is part of the basis used in drawing up the model in the more practical chapters
12 to 16 of this book.

217

Lech Ratajski followed Antonín Koláčný as chairman of the Internalational Cartographical Association’s Commission for Communication.
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Figure 61. [Morrison, 1976, p.86]’s model of the science of cartography. In some respects this is not a
communication model, but it becomes one owing to the description of the processes shown by the lines in
the model. The direction of flow in the model is clockwise (the opposite of Koláčný’s model).

In several respects there are overlaps between Koláčný’s model, Morrison’s model and
Ratajski’s model (Figure 92): reality, producer consciousness, map concept, map, information, user consciousness and reality. The basic architecture is the same.
After this flourishing of research into the communicative aspects of cartography (or
geo-communication) in the 1960s and 1970s with Koláčný, Ratajski, Morrison, Board and
others, research activities in this area faded away into almost nothing around the end of the
1970s and beginning of the 1980s, as described in [Montello, 2002], [MacEachren, 1995]
and elsewhere.

8.3.4 Eco
The Italian author, philosopher and more Umberto Eco also dealt with communication
models. Not from a geographical angle, it is true, but from a semiotic, general, scientific
angle instead. [Eco, 1972, p.50] produces (in a discussion of ‘the world of the sign’) a
communication model (see Figure 62) which is undoubtedly based on Shannon & Weaver’s
model. But compared with Shannon & Weaver, Eco adds the necessity of a code agreement.
The concept is well known in the world of IT, where the exchange of data requires a code
agreement. Eco believes that the same thing applies to communication between two people
(see Figure 98 and Figure 100). From Eco’s model there is a direct connection (owing to
the ‘CODE’) to philosophical hermeneutics (see chapter 7) and rhetoric (see chapter 10).
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Eco’s communication model and its development are discussed in greater detail in section
9.2 (Figure 98, Figure 99 and Figure 100).

Figure 62. Eco’s communication model (between two simple systems), which owing to the necessity of a
‘CODE’ is connected to philosophical hermeneutics and rhetoric (chapters 7 and 10). [Eco, 1972, p. 50].

8.3.5 Newcomb, Westley & MacLean, Schramm
One early communication model based on psychology is Newcomb’s model from 1953
[Newcomb, 1953].

Figure 63. According to Newcomb’s communication model, the two parties A and B are forced to communicate to create a balance in relation to case X. The same idea as in philosophical hermeneutics (chapter 7)
and new rhetoric (chapter 10). (adapted from [Newcomb, 1953]).

The model is based on an idea regarding the need for symmetry (balance) around the
two parties. In the variant of Newcomb’s model shown in Figure 63, A and B have different perceptions of case X, but are also oriented in relation to each other. In other words,
they also feel a mutual attraction. In order to establish a balance, A and B are obliged to
communicate.
[Newcomb, 1953, p.394ff] points out that neither A nor B can claim to act or ignore all
orientation to each other. ‘No orientation’ towards each other would require a vacuum
both socially and in relation to the surroundings – something which does not occur in
normal society. Newcomb adds that the closer the mutual orientation becomes, the less the
need to explain ‘X’ and therefore the lower the risk of making mistakes. Newcomb describes symmetry as a state in which A and B after a number of transmissions are in posses-
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sion of the same information (formerly only in A’s possession). This ‘same information’
can be ‘agreeing to disagree’, for instance. The point of Newcomb’s model is basically the
same as the background for Perelman’s new rhetoric [Perelman, 2005] and the fusion of horizons in philosophical hermeneutics: the two parties are forced to start ‘cooperating’ (a conversation) with a view to reaching agreement. Newcomb’s model has been part of the inspiration for my definition of communication and transmission, cf. Figure 196 and Figure
198 with their captions. Newcomb’s model resembles Koláčný’s model not just in terms of
layout but also in terms of semantics.
Both [Henriksen, 2005] and [Fiske, 1990] describe Westley and MacLean’s model from
1957 as a further development of Newcomb’s model. Westley and MacLean’s model is a
mass communication model, which makes it (and similar mass communication models) interesting for this book because in certain circumstances geo-communication constitutes mass
communication (for instance from a municipal council to all the citizens in the municipality, or websites such as www.rejseplanen.dk).

Figure 64. The point of [Westley et al., 1957, p.35]’s mass communication models is that there are three
parties involved in communication (A-C-B), and that the mediator C also has an influence on the content
based on a sorting-editing function. Feedback (the ‘f’s) occurs between B and A, between B and C, and
between C and A.

The purpose of Newcomb’s model is balance-seeking dialogue, but the point of Westley
and MacLean’s model is that mass communication is influence communication, which means
that it takes more to get a message through than merely providing a piece of news. This
claim challenges the ideal that the geo-subjects are objective and neutral disciplines.
Westley and MacLean’s model shows that a selection takes place, that there is a variety of
input during the process, and that there are various opportunities for feedback.
[Henriksen, 2005] discusses a number of other mass communication models, including
Schramm’s mass communication model (Figure 65). Schramm pointed out that mass
communication is subject to the effect of various types of sub-transmissions, which are not
necessarily controlled by or in accordance with an overall, original communication. For instance, the aspect stating that the outside part of the receiver obtains its information via a
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group conductor (meaning conductor), which needs to launch its own encoding, interpretation and decoding. Schramm’s model also includes feedback or response from the receiver (the ‘mass audience’). If this feedback is considered from an abstract viewpoint,
what is involved is basically the same aspect as that shown in Newcomb’s model (the parties are forced to have a dialogue in order to understand, cf. new rhetoric and philosophical
hermeneutics). According to [Henriksen, 2005], in mass communication the form of the
feedback is not direct but indirect because a sender can register increasing or decreasing support for a product, for instance. This should in turn lead to efforts by the producer to improve the conversation, communication and fusion of horizons218 respectively.

Figure 65. Schramm’s mass communication model. The model shows that mass communication is subject
to the effect of various types of sub-transmission which are not necessarily controlled by the attributes of
the original communication. The model includes feedback from the receiver to the sender (in this respect
being the same as Newcomb’s model). [Schramm, 1965, p.21].

[Gudiksen, 2005] places transmission in relation to various types of research as follows:
“… transmission understood as transmission has clear parallels to a descriptive and explanatory
research type, and that transmission understood basically as the exchange and interpretation of
meaning has a clear connection to an understanding research type” (my italics). Gudiksen develops this link by using a number of key words. In relation to the analytical research type
218

After 27 years in the world of the geo-subjects, my conclusion is that subjects involving the transmission of geo-information should receive such feedback when they register the lack of success of their
products (the associated branches certainly do not earn much money). This first realisation of this
should at least lead to a discussion of where the two ‘horizons’ are in relation to each other (cf.
Gadamer and Habermas), in other words whether the products are inadequate and the receivers do
not possess a sufficient level of education.
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(explanatory or descriptive and transmission as transmission), he uses key words such as the
mediator in the centre, quality criteria are precision, generalisation and predictability. In relation to the
latter research type (transmission as the interpretation of meaning), Gudiksen uses key
words such as validity, meaning expansion, provocation value and knowledge expansion. Apart from
provocation value and knowledge expansion, the central key words in my work are: ‘the mediator in
the centre’, ‘quality criteria are precision, generalisation and predictability’, ‘validity’ and ‘meaning expansion’.

8.3.6 Conclusion regarding process communication models
Section 8.3 above considers ten process communication models, as shown in the table below (Figure 66).

Figure 66. Summary of the meaning of process communication models mentioned in section 8.3.

I believe that noise as described by Shannon & Weaver, Eco, McCroskey and others can
be mastered to some extent using a code agreement and two-way transmission, particularly in
connection with a (principal) theory formation, which is the task of this book. As a result, I
do not regard noise as an independent element. Naturally, the goal is to minimise the influence of noise. As mentioned above, a code agreement and two-way transmission are two
ways of achieving this. There will be a residual noise that cannot be dealt with in this way,
but a discussion of residual noise lies outside the theory formation in this book. It is assumed that residual noise is present and makes its influence felt wherever changes occur
(i.e. in any process at all).
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None of the ten communication models dealt with in section 8.3 provides the exact solution to the problem outlined in this book. One step along the path leading to a solution is
to take the best and most relevant features of these communication models and develop a
new communication model with a view to solving the problem of this book with regard to
the identification and selection of content with a view to geo-communication.

8.4 Developing my own process communication
model
None of the ten communication model presented in the previous section constitutes a
clear basis for the solution of the problem outlined in this book, so a new model needs to
be developed which includes relevant parts from selected models.

8.4.1 The principle of input-process-output
One special attribute of the process models (cf. section 8.3), and in fact of the element
models presented in section 8.5 below as well, is that no distinction is drawn between activity (process) and state (information); at least not explicitly – and apparently not implicitly either.
Based on a purely logical approach, every process has both an input and an output. Each output
then plays the role of the input for a new process. The output may have to wait for a long
time, but at some point it will be used as input in a new process.

Figure 67. Every process has an input and an output. The output forms the input for a new process. This
principle is missing in the communication models in sections 8.3 and 8.5, but it is an important basic element in the development of a new communication model.

One obvious example of input-process-output is cooking, and another more technical
example is the computer. A computer requires an input in order to carry out processes. An
output comes out of a computer, and can then be used as the input for another computer
or another process. No computer involves the mere storage of data ad infinitum. The purpose of storing data – for any length of time – is to extract such data or information from
the computer, and to use it.
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It is surprising that none of the communication models in sections 8.3 and 8.5 includes
this principle of input-process-output. The explanation may be that process models focus on
processes and pay little attention to input-output; while the opposite applies with regard to
element models, which focus on content, information and input-output but pay little attention to
processes. If this is true, the explanation of the absence of the principle of input-processoutput lies in the actual definition of communication schools (as shown in [Fiske, 1990], cf.
section 8.2). If this is so, there is a surprising lack of cooperation between the two schools,
or a surprising lack of interest in either of the schools in the other school.

8.4.2 The transmission model and the principle of communication
The summary in Figure 66 combined with the remarks about process and state (information)
above are converted below into models for use in solving the problem outlined in this
book. Consequently, each model reflects: (a) a summary, (b) my understanding of the process models discussed in section 8.3 in relation to my work, and (c) a distinction between
process and state (information). According to Gadamer, this is the only way of acting (we can
only express our own understanding).
The purely processual or transmission aspects of a message can be illustrated by Figure
68. The processual elements are based on Shannon & Weaver’s two models, Eco’s model,
Koláčný’s model with regard to the activities between the cartographer and user, McCroskey’s first model (Figure 59), and Westley and MacLean’s model. In the model shown in
Figure 67 four colours are used to indicate four different domains, and further explanations
are given in connection with the subsequent figures.

Figure 68. The transmission model. A description of the purely processual or transmission aspect. Based on
Shannon & Weaver, Eco, Koláčný, McCroskey and Westley and MacLean.

But – and there is a large but with regard to the purely processual aspect – the model
shown in Figure 68 is only adequate if interest focuses on the purely technical aspects (engineering aspects in Shannon & Weaver’s terms). If we are interested in the framework of
the activity and the parties in the procedure, more is needed. For instance, we need to add
the horizon of understanding of philosophical hermeneutics, overlap in the conception of
reality cf. Koláčný or fusion of horizons cf. Gadamer, McCroskey’s preparatory processes,
and two-way transmission (feedback) cf. McCroskey and Westley & MacLean.
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The first thing that can be added to the model is the horizon of understanding (Figure 69).
The horizon of understanding or historicity is a framework within which each individual is
(acts, behaves, operates). One point worth making about Figure 69 is that communication consists of (1) a message (expressed information) between the two parties, and (2) the two parties, each of whom is and acts within their own framework or horizon of understanding.

Figure 69. Transmission consists of (1) a message (expressed information) between the two parties, and (2) the
two parties, each of whom is and acts within their own framework or horizon of understanding. Based on Shannon & Weaver, Eco, Koláčný, McCroskey, Westley & MacLean and Gadamer.

But Figure 69 is not sufficient either, because people, frameworks and their mutual relationships need to be described to gain insight into how transmission (communication)
deals with the values about which the truth is being sought – in other words, a common
understanding, cf. fusion of horizons, chapter 7. Koláčný’s overlap between conceptions of reality
expresses the same thing. McCroskey’s preparatory processes or post-processing by a user should
be understood as part of the fusion of horizons. Preparation and post-processing are
shown in Figure 70 in the form of ask, observe, select or decide. In relation to the task of this
book, the actual fusion of horizons should not be understood as literally as the term indicates.
The fusion of horizons should be understood as the agreement that is reached with regard to
one or more aspects of a case (including the location as a minimum); Figure 70.
Figure 70 describes a process model for the transmission of geo-information based mainly
on Shannon & Weaver and Eco, plus the fusion of horizons in philosophical hermeneutics
represented by Gadamer and Koláčný. The goal is to achieve the maximum possible overlap between the respective conceptions of reality in time and place.

222

Theory formation – Communication theory

Figure 70. The provisional transmission model. Transmission takes place based on the respective horizons
of understanding of the parties concerned. The fusion of horizons, or reaching agreement, occurs based
on preparation or post-processing. The goal is the maximum possible overlap between the respective concepts
of reality. Based on Shannon & Weaver, Eco, McCroskey, Westley & MacLean, and not least on Koláčný
and Gadamer.

The communicative, two-way aspect is not expressed in Figure 70. The two-way aspect
will be described in a different, new model because the model shown in Figure 70 would
become too complex if it was also used to reflect the two-way aspect. As a result, the
model in Figure 70 describes a single process, a single transmission in a communication
process. With regard to processes, with regard to the overall process of communication, the
model in Figure 70 should not be understood as a complete depiction of the situation. With
regard to the statement of (description of) amounts and types of the elements included in
the transmission, the model in Figure 70 is complete – seen in relation to this early stage of the
theory formation of the book! More will be added to the model in chapters 9, 10 and 11 below.
The completion of the fusion of horizons and code agreement requires a number of
transmissions between the two parties – see McCroskey’s model in Figure 59, where both
parties play the roles of sender and receiver. To this must be added what could be called
the transfer of essential information, the information which the case or project idea is all about.
A communication starts by establishing a code agreement (further comments will be made
on this below). Then the parties approach a fusion of horizons, including a project idea:
why are we here, who are we, what do we want to achieve etc. This requires a number of
transmissions. Finally, after a code agreement the fusion of horizons makes it possible to
reach agreement on the essential information.
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Figure 71. The two-way aspect in communication should be understood as the sum of a number of transmissions. Each transmission can be described using the model in Figure 70. Compare McCroskey’s model
in Figure 59, where both parties play the roles of sender and receiver.

Figure 72. Communication consists of a number of introductory transmissions, during which a code
agreement is reached and attempts are made to reach a fusion of horizons. Each of the transmissions can
be described using the provisional transmission model in Figure 70.

Route planning can be used as an example to show these steps in detail (see the example
starting on page 226 and ending on page 234). The two-way principle applies as illustrated
in Figure 71 and Figure 72 whether transmission and communication takes place between
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two people, within one person discussing a difficult issue with themselves, or between a
person and a web service. The principle applies whenever there are two parties involved
(including a discussion in your own mind such as that needed in the discipline of ‘explorative analysis and geo-visualisation’).

Figure 73. A person discussing a difficult issue with themselves, for instance in connection with the discipline of ‘explorative analysis and geo-visualisation’, bases their decision on a number of transmissions
(viewpoints for and against, discussed in the mind).

Figure 74. A person searching for information in a web service with a view to route planning, for instance,
transmits information to the web service, which returns an answer transmitting information on the basis
of which the person makes a partial choice and sends a further question, and so on. At some point agreement is reached between the person and the web service, leading to a decision by the person to purchase a
ticket (for instance).

Three questions arise when considering the provisional transmission model (Figure 70):
(1) Can a horizon of understanding (space to manoeuvre) for the parties be described? In
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particular, what can the producer offer? This question leads to a description of the elements of
the horizon of understanding, mental idea and information.
(2) What takes place in the processes of the model? In particular, what takes place in the
four ellipses which the producer needs to master: ask, observe, select and code. It is important
that producers have insight into these issues.
(3) What does a code agreement consist of?
The element school (cf. Fiske’s definitions of communication schools in section 8.2) focuses
on how values turn into meaning by using communication. In other words, in accordance
with the definition of meaning (page 192) it is communication that gives the answer to a
given question, which gives a user the opportunity to act. Consequently, the answers to
questions (1) and (3) regarding space to manoeuvre should be sought in communication
theory or models from the element school (section 8.5). With regard to question (2) about
processes in the figure, there are already considerable activities in the practical life of the
geo-information domain. As a result, the answer to question (2) will be sought by including
empirical data (from practical life), supplemented by aspects from communication theory
or models from the element school (section 8.5). The answer to question (2) follows in
chapters 12 to 16.
Before starting section 8.5 on element models, one example must be considered to illustrate the two-way aspect of communication. The two-way aspect can be understood and illustrated using the provisional transmission model (Figure 70) and Peirce’s phenomenology
(the three states of phenomena: firstness, secondness and thirdness cf. section 6.2).
The following example is long (occupying a great number of pages) because dissecting a
communication process is a complex thing to do. The example describes a geocommunication process involving holiday planning, but the example could just as easily describe how a person carries out ‘explorative analysis and geo-visualisation’ (cf. [MacEachren, 1995]). There is no difference between the two types of usage as far as processes
and states are concerned. This is because the model (described above and used in the example below) is a thirdness (like a rule); while the actual practical event is a secondness.
The rule is the same for the two activity types (route planning, explorative analysis and geovisualisation etc.)
Example: Geo-communication using the example of holiday planning.
The following figures show an example of a geo-communication process (in the form of
a dialogue). The design (layout) of the figures is based on the provisional transmission
model in Figure 70.
Normally, a dialogue such as that shown in the following figures is probably regarded as
‘two-way communication’, and not as the sum of a series of one-way transmissions. The
purpose of the figures is to show that it is necessary to divide a total communication process into parts (periods of time), and to consider each of these as a one-way transmission.
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This makes it possible to understand, use and apply the provisional transmission model
and Peirce’s phenomenology (the three states of phenomena: firstness, secondness and
thirdness). In other words, the total dialogue must be defined as the integral of transmission pieces. Each ‘communication piece’ can be seen as a one-way transmission. A total
dialogue is cut into pieces in the time dimension. The cut is made around each individual
transmission of a piece of information. In the switch between two transmission pieces the
two people change places, taking turns to be the ‘producer’ and ‘user’ respectively (cf.
McCroskey, Figure 59). The dialogue is simplified in the example, with only the central
parts of the dialogue being retained. The two parties are named in relation to the position
that they occupy in the process model: producer and user respectively.
The goal of a given piece of geo-communication is that the producer and user should
achieve the maximum overlap possible between their respective horizons of understanding
with regard to a given task of the user’s. Maximum overlap can be achieved by a series of
iterations, with the respective horizons of understanding being ‘compared’ and the producer sending new information to the user to make it possible to adjust their horizons of
understanding to ensure maximum overlap.

Figure 75. The first figure in the example of geo-communication as a sum of transmissions. M = the man.
F = the woman. The man needs a holiday. i = internal, e = external.

M: “I need a holiday.” Firstness (a feeling).
M: “What are the options?” Thirdness. Investigates the variety of reality in relation to
firstness (the feeling). During the search a great number of dyads are created (between the
person and the various holiday destinations). When a dyad is created there is a comparison
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between the person’s needs (feelings) and the qualities of the holiday destination (thirdness). At some point the person finds a match – a place where the pattern in the feeling
matches the pattern of the holiday destination. The producer (the man) has thereby created
an external horizon of understanding M1-e. It is external because it has a directedness towards the external, while an internal horizon of understanding has a directedness towards
the internal219.
Actually this investigation of options should be regarded as a separate piece of communication because a great deal of information is transported to and from between ‘reality’
and the person – resulting in a new search based on slightly altered criteria. In this kind of
initial investigation the person plays both roles as producer and user. This investigation of
the options is precisely what happens in so-called ‘spatial analysis and geo-visualisation’, cf.
[MacEachren, 1995].
M: “Bali is lovely”. A statement or secondness.
M: “Holiday suggestion: Bali” sent to the user as a piece of information. As information
this is a secondness, a claim. Cf. rhetoric (see chapter 10), this incorporates an assumption
(no. 1) that a holiday is going to be taken (a thirdness, a rule), and another assumption (no.
2) that the holiday is going to be taken together (a thirdness, a rule). The transmission of
information from producer to user is based on a project-internal horizon of understanding
M1-i, which includes, for instance, thirdnesses (rules etc.) for project-internal communication norms and project-internal value norms. Based on these project-internal thirdnesses
(M1-i), the producer determines his rhetoric – in other words, he chooses a form of argumentation (see chapter 10).
The information is received by the user based on the user’s project-internal horizon of
understanding (K1-i). K1-i has the same form (content types) as M1-i, but a partially different content (other thirdnesses, for instance because the people have experienced different
things in their lives to date). The suggestion for a holiday on Bali releases a need for a new
external horizon of understanding, in other words some new thirdnesses (relations between
the user and Bali), and the user can then start creating their own horizon of understanding
K1-e.
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A person is unlikely to have two horizons of understanding. We must assume that each person has
one horizon of understanding at their disposal. But for the sake of the example we are entitled to regard the horizon of understanding as internal and external owing to the pasage of time. They will
quickly merge into a single horizon of understanding.
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Figure 76. The second figure in the example of geo-communication as a sum of transmissions.

The woman now occupies the position of producer because the ordinary rules (thirdnesses) of conversation require her to respond to the man. Previously the man started to
investigate reality for thirdnesses, and the woman now starts doing the same with a view to
creating the producer’s horizon of understanding (K1-e).
The producer (the woman) finds information (secondness) about Bali’s position on the
globe, which is converted into thirdness (relation to own position in Denmark), which in
turn releases a feeling (a firstness) that Bali is too far away, or perhaps releases information
of the secondness type to the effect that there are bombs on Bali, which is converted in
turn into a thirdness (the woman in relation to bomb threats), which is also converted into
a firstness in the form of a feeling such as anxiety. This leads to the creation of a producer
horizon of understanding (K1-e), which leads to the transmission of information about this
to the user (the man). This search (with a view to creating a horizon of understanding K1e) should actually also be regarded and analysed as a separate communication project with
the woman as both producer and user.
The information from producer to user contains not only information of the thirdness
type (‘Far away’ – from what?) presented as a fact (secondness), but also a request for further information (the two questions). The questions are thirdnesses: ‘expensive’ and ‘dangerous’ are relative terms. The assessment of ‘expensive’ or ‘dangerous’ depends on the horizon of understanding that the person has (thirdness). It is reasonable to expect that the
information returned concerns absolute facts such as the price of the trip (secondnesses).
The issue of whether this is expensive or not depends on an assessment of relations to
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other information (including experience) in the consciousness: the horizon of understanding.
The user continues in a state with a new horizon of understanding M2-i (project-internal
horizon of understanding), indicating that the project cannot easily be launched, and that
new (more) information is needed. As a result, the user has a need for another new horizon
of understanding M3-e (external horizon of understanding), which will make it possible to
supply information answering the questions that have been asked – information about
price and danger.
The transmission of information from producer to user takes place once again based on
project-internal horizons of understanding (K2-i and M2-i). These have changed in relation
to K1-i and M1-i respectively, because both people have moved or changed, because new
and previously unknown information has entered their consciousness. The change is not
large, but it is present.

Figure 77. Third figure in the example with geo-communication as the sum of transmissions.

The man now occupies the position of producer, because owing to the ordinary rules of
conversation he must now answer the woman. A new producer horizon of understanding
M3-e must be created with regard to price and danger. The man had to accept that the two
internal horizons of understanding did not overlap sufficiently, and that it was not possible
to launch the holiday project immediately.
The producer finds new information: partly a secondness about the price, and partly a
thirdness comparing the number of bombs on Bali with the number of bombs in Spain.
Strangely enough, the secondness about the price is transmitted as a thirdness (in the form
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of a comparison with prices for holidays in Europe). The information about bombs is
transmitted as a thirdness (comparing), even though it might have been more polite to return a secondness (is it dangerous, yes or no) to the question that had been asked.
The user receives on the basis of their project-internal horizon of understanding K3-i.
This project-internal horizon of understanding includes trust in the producer’s honesty or
credibility. So the information is placed in the user’s horizon of understanding with the assumptions of K3-i (including the relations between the two people). This leads to the creation of a new horizon of understanding in the user K4-e, focusing on the fact that both
Bali and the holiday plan are good.
So far information of the types firstness and thirdness have been exchanged – in relation
to the project’s original goal, which was a holiday. So the communication is not complete –
a secondness (concrete action) is missing. Until now dreams or ideas (firstnesses) have
been considered, as well as the conditions for the potential holiday (thirdnesses). The holiday itself is a secondness, and it has to be launched. Otherwise the project communication
is not complete (in relation to the goal).

Figure 78. The fourth figure in the example with geo-communication as the sum of transmissions.

A signal is given by the woman to the man indicating acceptance (of the communication
so far). In other words, the overlap is now large enough to constitute a basis for proceeding to secondnesses (action).
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Figure 79. The fifth figure in the example with geo-communication as the sum of transmissions.

In order to give even greater attention to Peirce’s phenomenology (firstness, secondness, thirdness), the example of the two potential holidaymakers is shown again in the figures below in terms of firstness, secondness and thirdness only. Understanding of the subsequent chapters of this book requires familiarity with Peirce’s phenomenology.

Figure 80. The first figure in the example with geo-communication underlining Peirce’s firstness, secondness and thirdness.
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Figure 81. The second figure in the example with geo-communication underlining Peirce’s firstness, secondness and thirdness.

Figure 82. The third figure in the example with geo-communication underlining Peirce’s firstness, secondness and thirdness.
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Figure 83. The fourth figure in the example with geo-communication underlining Peirce’s firstness, secondness and thirdness.

Figure 84. The fifth figure in the example with geo-communication underlining Peirce’s firstness, secondness and thirdness.

End of the example.
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8.5 Element-communication models
(information models, semioticians)
The other main school of communication theory, which [Fiske, 1990] calls the semiotic school
deals with the production and exchange of meaning, and the focus of these theories is on
how messages and people interact to create meaning. Perhaps the most important method
for these theories is semiotics. Models from the semiotic communication school are structural
sbecause they focus on analysing the elements that form meaning due to their mutual relations. One key concept is the formation of meaning, and misunderstanding is regarded not as a
mistake in communication but as an expression of cultural differences between the sender
and receiver. The focus is on how communication can establish and maintain values, and
on how these values can make communication give meaning. In this way, it is underlined
that the semiotic school (with element models) focuses on the above-mentioned interface
between reality and the person involved, cf. sections 6.2 and 6.3. The hypothesis must
therefore be that interfaces of the above-mentioned type must contain element models
from the semiotic communication school.
[Fiske, 1990, p.4] describes the basic element model (for semioticians) in Figure 85. The
focus is on the formation of meaning as the centre of the message text, producer reader
and referent/object. Fiske’s figure resembles the phenomenon definition on page 159 a
good deal.

Figure 85. [Fiske, 1990, p.4] describes this basic element model in connection with communication theories, with the formation of meaning in the centre.

In addition to his phenomenology (phaneroscopy) as mentioned above, Charles Sanders
Peirce also drew up a theory of semiotics which basically stated that all processes are by nature a chain of signs. [Peirce, 1994]: “A sign or representamen is something that stands for
something for someone in a certain respect or attribute.” Dinesen and Stjernfelt comment
on this point in the introduction to [Peirce, 1994]: “The fact that it (the sign) addresses

235

Lars Brodersen – Geo-communication and information design

someone might sound as if Peirce was inside the head of the cognitive theoretical subject, but
this is not the case. (…) The main thing is that the sign in this ‘someone’ creates a new
sign.” Dinesen and Stjernfelt add that: “Semiotics (…) (is) a very wide-ranging discipline in
Peirce: it actually expands logic in a narrow sense in two directions: to what Peirce calls
“speculative grammar”, which deals with signs but not with truth (…) and to what he calls
“speculative rhetoric”, which deals with the effect of the sign on the interpretant – in other
words argumentation processes as they are found in science, law and communication in
general.” So Dinesen and Stjernfelt underline yet again that in his phenomenology (phaneroscopy) and semiotics (speculative grammar), Peirce was concerned with interfaces between ‘reality’, producer and user. Peirce’s concept of meaning consists of three elements:
interpretant, sign and object (adapted from [Fiske, 1990, p.42]).

Figure 86. Peirce’s concept of meaning consists of three elements: interpretant, sign and object (adapted from
[Fiske, 1990, p.42]).

Example of a phenomenon in unplanned, everyday geo-communication:
Mr Smith goes for a walk and notices a particularly beautiful conifer bearing extremely
large cones. This is a phenomenon. The phenomenon appears in the form of three signs:
sign1, which is the object, sign2, which transmits from the object to Mr Smith, and
sign3, which is formed in Mr Smith’s consciousness. Sign1 is not the object in all its infinity, but only in terms of the qualities that attract Mr Smith’s aesthetic attention (the
beauty of the tree and the unusually large cones). Sign2 is the electromagnetic waves
(light) transmitted between the object (substance) and Mr Smith. Mr Smith does not
sense the object itself, but only the light after it has been reflected in the object. A third
sign3 is created in Mr Smith’s consciousness, which is Mr Smith’s consciousness of the
object. The phenomenon appears in these three signs. If just one of the signs is removed
(sign2 for instance, when it is dark) or altered, the phenomenon is also removed or altered.

236

Theory formation – Communication theory

Examples of phenomena in planned geo-communication:
A route plan consists of three signs: sign1, which is the attributes of the object that are
relevant for a person’s wish to carry out a journey. The object is the means of transport
(a bus, for instance), bus stops and times. Sign2, which is transmitted, is the timetable
and the characteristic appearance of the bus stop. The conscious pic-ture is sign3: “If I
go to bus stop A at 12:10 and get on the bus, I will be taken to my destination. It is possible. I’m going to do it!” The phenomenon appears in these three elements in combination. If just one of the three elements is removed, the pro-ject fails.
The phenomenon of a municipal plan appears in the current plans (available from the
municipality in the form of drawings and the agendas of meetings), the informa-tion recorded in various publications (which can be borrowed from the library), and the conception of the municipal plan and its qualities in a person’s consciousness.
As shown in these examples, phenomena are always individual, depending on time and
place (the actual people and their usage). This fact is the reason why phenomenology and
geo-communication are so complex.
The sign definition in Peirce is debatable. So it is difficult if not impossible to refer precisely to the actual sign definition in Peirce. According to the French semiotics researcher
Robert Marty ([Peirce (ed. Marty), 2006] and [Peirce (ed. Marty), 2005]), there are 76 or 75
different sign definitions in Peirce. The basic model (if I may use that term) in Peirce’s sign
definition is largely the same in the 76 or 75 definitions. The variation between the 76 or 75
definitions concerns the names given to the three elements and the definition (content of)
the three elements. A further description of this and my thoughts on it can be found in
section 9.6 in connection with the development of my own element model.
[Ogden et al., 1985] (originally 1923) are credited with being perhaps the first people to
form a real communication theory. Based on correspondence with Peirce (cf. [Fiske, 1990,
p.43]) and other sources of inspiration, Ogden and Richards developed their concept of
meaning, their sign-element model, which is shown below in Figure 87. Ogden and Richards’s referent corresponds to Peirce’s object, and their reference corresponds to Peirce’s interpretant. But Ogden and Richards’s element model is more in line with Saussure (see below)
because they reduce the relationship between symbol and referent to being an additional relationship (where Peirce with his element model underlines that the three elements form a
trinity of equal value).
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Figure 87. [Ogden et al., 1972]’s (originally 1923 and 1949) concept of meaning consists of the three elements reference, symbol and referent, which resemble Peirce’s elements (adapted from [Ogden et al., 1972,
p.11].

Apart from Peirce, the Swiss language researcher Ferdinand de Saussure (1857-1913)
was the other great founder of semiotics. Saussure’s interest was language itself and its
composition by using signs (in other words, the mutual relationships of signs in language).
As a result, Saussure focuses more on the actual sign than Peirce. [Fiske, 1990, p.44] shows
Saussure’s concept of meaning in Figure 88 below. Using this definition of a sign it is in
principle only possible to say what a sign does not mean. But Saussure never intended to establish links between signs and external reality. For further discussion of Saussure’s semiotics, please see section 9.2.

Figure 88. [Saussure, 2001]’s elements in the concept of signs. A sign consists of its physical existence and
the mental concept. Saussure did not intend to establish a relationship to the outer world of reality.
(Adapted from [Fiske, 1990, p.44]).

Roman Jakobson’s model (1960), Figure 89, regards [Fiske, 1990] as a bridge-builder between the process school and the element school. Jakobson’s model was originally designed for language research in relation to poetry, but it is mentioned here because it in-
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spired later communication models. The model seeks to clarify the factors (elements) which
are the basis of all linguistic interaction – for instance, the sender and receiver must share a
common language (the same viewpoint as Newcomb, Gadamer and Perelman). There is a
considerable coincidence between the elements of Jakobson’s model and the elements of
new rhetoric (see chapter 10). Jakobson describes these elements and the corresponding
language functions. The language functions are shown in brackets in the model.

Figure 89. Jakobson’s communication model. The model describes the elements and their corresponding
language functions (shown in brackets). The poetic function associated with the message describes the
aesthetic aspect. The phatic function associated with the contact describes the open channel between
sender and receiver.

The elements sender, receiver, context and code can also be found in the communication
models mentioned above. But the aesthetic aspect of the message is new. It refers (for instance)
to the fact that a map needs to look attractive. In linguistic contexts, it refers to the fact
that a sentence needs to be ‘easy to pronounce’. Jakobson’s code factor can be recognised in
cartography in the legend, which is the agreement (meta-language for the code) applying
between the map producer and map user.
The aim of the phatic function in Jakobson’s contact factor is to keep the channel open between the two parties. As pointed out by [Fiske, 1990], this function also seeks to confirm
that communication is going on. When you call a friend for a chat (without saying anything
of substance), the purpose is ‘merely’ to confirm that “We are still in contact with each
other!” In [Shannon et al., 1949] the phatic function can be found to some extent in the
form of redundance in the message (unlike entropy). Redundance consists of the extra elements
of the message that influence the essential part of the message. Redundance is what is predictable in a message, so it helps the receiver to overcome practical problems in communication (for instance noise in the form of splelling misatkes in a writtne tekst). Entropy and
redundance are linked to information value (adapted from [Knöpfli, 1985]); low redundance and high entropy produce high information value (big surprise); but high redundance (predictability) and low entropy produce low information value (small surprise).
Henriksen’s (in [Henriksen, 2005]) ‘kite’ model (the name refers to the visual impression
of the model), Figure 90, contains elements that are necessary for communication, and
which the sender (producer), for instance, needs to control or allow for. Henriksen states
that “Any communication situation involves the three relations (…). In the model (…)
these are presented as the image relation, the identity relation and the cognitive preparedness relation.”

239

Lars Brodersen – Geo-communication and information design

Figure 90. Henriksen’s ‘kite model’ is both a communication model and a text-analysis model. Originally
created to depict communication between consulting engineers and their clients. The model describes the
elements that are the basis of communication, and which a sender needs to be aware of or gain control of.

Henriksen underlines that the model makes it possible to distinguish between the message (the sender’s intention) and the case itself (the essential content). He also points out
that from the receiver’s perspective “One of the most important attributes of the model is
the possibility of distinguishing between four types of understanding: (1) The receiver’s understanding of the actual content of the case, his cognitive preparedness relation to the case (in
other words, the ‘knowledge of the subject’ which he already possesses owing to previous
experiences). (2) The receiver’s understanding of the sender’s intention (in the model (…)
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comprehension understanding), i.e. (…) when the receiver understands the message (…). (3) The
receiver’s linguistic understanding, his understanding of the textual realisation of the message
(…). (4) The mutual understanding between the sender and receiver, which is closely related
to the image relation.”
In certain respects Henriksen’s kite model can be regarded as an extension of Jakobson’s model. All Jakobson’s factors and functions can be found in Henriksen’s model,
which therefore becomes easier to relate to the communications of reality.
The element model type is developed even further in [Togeby, 1993]. Togeby’s model,
which relates to pragmatic text theory, describes (like Jakobson’s and Henriksen’s models)
the necessary elements of communication.

Figure 91. Togeby’s communication model (the PRAXT model). The model describes the five factors (on
the outside of the pentagram) that define a text and which are necessary for communication. The model
contains additional elements: demands, functions, components, aspects and principles, each of which is divided into
five elements. “The pentagram makes visible the holistic nature of pragmatic text theory, the simultaneous
nature and the solidarity (…) of the five functions” [Togeby, 1993, p.32].

[Togeby, 1993, p.20ff] describes five factors which define a text: the sign system, the
sender, the process, the receiver and the channel. These factors are placed on the outside
of the pentagram shown in Figure 91. Togeby defines a text as an actualised communicative act
which incorporates the correct and comprehensible use of a single sign system (in other words linking the
signs of one system of signs with an expressive side and a content side). The other elements in the pen-
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tagram model (inside the outer frame) consist of Togeby’s definitions of demands, functions,
components, aspects and principles, each of which is divided into five elements.
Henriksen’s and Togeby’s models are valuable with a view to gaining an overview of the
elements that are needed for communication. Communication is defined by its elements, but
each element is also defined by its relationship to the text (cf. Gadamer’s philosophical
hermeneutics).

Figure 92. [Ratajski, 1973]’s model of cartographical transmission. The model is special because at first
sight it resembles a process model, whereas it is in fact a list of elements in the overall process.

To some extent Henriksen’s and Togeby’s models are reminiscent of [Ratajski, 1973]’s
cartographical model (in three versions). Ratajski developed his model on the basis of
[Board, 1977], [Koláčný, 1969] and others. It lists elements in a complete transmission process, unfortunately without giving any explanations of the individual elements concerned
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(process elements). Ratajski’s model must be interpreted against the background of the
names given to the individual process elements, cf. Figure 92. This does leave a degree of
uncertainty. But as far as possible, Ratajski’s model shows (even more than Koláčný’s
model) that there are a great number of sub-processes in connection with cartographical
transmission. The basic topology in the model is the same as that of Koláčný.
Cartographical transmission is not just a question of dispatching a cluster of objective
and neutral information. It is also interesting that on the one hand (in the text) Ratajski refers to communication, but that on the other hand (in the caption, cf. Figure 92) he refers to
transmission. It is not possible to decide whether this is a conscious distinction as described
in section 8.4. One of Ratajski’s most important tasks was to indicate the information loss in
the course of the procedure, illustrated in the model by the declining width of the arrows
(S1, S2, S3 and S4).

Figure 93. [Ratajski, 1973] drew up two more models, describing types of activity inside and outside actual
cartographical transmission.

Ratajski also drew up two more models, cf. Figure 93 below, describing types of activity
inside and outside the actual cartographical transmission, including the fact that cartographical production relies on other subjects outside the realm of cartography. Ratajski was
therefore one of the very few people to describe how cartography is (was) linked to activities in the surrounding world, pointing out that cartography is not an isolated, independent
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working activity (as other descriptions might lead us to believe). But once again, as with
Ratajski’s first model, this is a list of elements with hardly any discussion of what happens
in the processes. Nor is it a discussion of an analysis model or description model (or similar) with regard to the elements in question.
As element models Ratajski’s models differ significantly from the original semiology
(structuralism) of Saussure and Hjelmslev, whose models focus inwards within the text (see
section 9.2).

8.5.1 Conclusion regarding element-communication models
In general element models are static – in relation to the task of this book. They sum up a
number of factors, but do not show progression (in a communication process), for instance
Henriksen’s, Togeby’s and Ratajski’s models. Henriksen and Togeby did not apparently intend to produce anything other than a static model, so this is entirely as it should be. But in
relation to the task of this book it is not enough. The task of this book is to create a theory
(with models) to help a producer progress from an idea to a reasonable decision-making
basis for the user. And in this respect there is a need to describe the progression in a communication process and the elements in a communication process. Peirce’s and Saussure’s
element models, on the other hand, are so general that they may be useful in developing a
geo-communication theory and model. Peirce’s and Saussure’s models are not progressionoriented either, but they do have an advantage owing to their general level (as thirdnesses).
There is such a large overlap between this section 8.5 on models for communication elements
and certain aspects of the following chapter 9 on semiotics that the element models can
only be summarised after the conclusion of chapter 9. After all, [Fiske, 1990] uses the term
the semiotic school for ‘the element school’ – so it seems reasonable to delve deeper into
semiotics before drawing any final conclusions about the element models.

8.6 Communication theory: conclusion
A producer and a user in geo-communication must establish a relationship – in other
words, they must set up and use a connection with a view to exchanging information and
reaching agreement (a state of truth). Communication theory deals with behaviour in such relationships, in a community. Chapter 8 discusses how communication theory can be used in
connection with the task of this book.
Communication theory can be divided into two main schools: the process school, which
deals with the transmission of messages with the focus on the sender’s encoding, the receiver’s decoding, the sender’s use of channels and media, effectiveness and accuracy. For
the process school communication is all about influencing the receiver’s behaviour and gaining
control. The other main school, the meaning school, deals with the production and exchange
of meaning with the focus on how messages interact with people to form meaning – in other words,
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elements are analysed that form meaning owing to their mutual relationships. One key
concept is the formation of meaning, and misunderstandings are not regarded as a failure of
communication but rather as an expression of cultural differences between the sender and
receiver. The most important method in the meaning school is semiotics.
One difference between the two schools is the question of what constitutes a message.
For the process school a message is the thing that is transmitted in a communication process, and a message can contain almost anything – expressed or not, conscious or not. For
semioticians a message is a construction of signs that interact with a user to form meaning.
The most important communication model representing the process school is Shannon
& Weaver’s famous model from 1949. Even though it was originally developed with a view
to controlling engineering aspects of telecommunication, the model is so general that it can
be used in other domains. And it certainly has been used in other domains! One is tempted
to conclude that there is no basic alternative to Shannon & Weaver’s model within the
process school.
Based on the fundamental principle in Shannon & Weaver’s model, and in combination
with relevant parts of other process-communication models, a separate processcommunication model has been developed which can form part of the basis needed to
solve the problem outlined in this book. The most important parts taken from other process-communication models are: (1) McCroskey’s principle that the producer and user constantly change places and take turns to be the ‘senders of a message or the ‘receiver’ of the
message; (2) Koláčný’s communication model’s preparatory processes in the producer, the
model’s principle about overlap between the producer’s and the user’s conceptions of reality, and in general the process description in Koláčný’s model; and (3) Eco’s principle
about a code agreement. Based on this foundation, a provisional transmission model has been
drawn up (Figure 70), which is developed even further in the chapters below.
The element-communication school and its associated models are so closely connected
to semiotics that it is unwise to draw any conclusions about the element models until after
chapter 9 on semiotics and phenomenology.
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9 Semiotics and phenomenology
In the previous chapters 6 to 8 philosophical hermeneutics, phenomenology and communication theory have been described – the focus being placed on conversation and agreement about phenomena appearing in the form of signs. The theory on semiotics describes
methods of understanding and describing the signs by which phenomena appear, and
which are used to achieve communication. Consequently, this chapter 9 deals with semiotics and a combination of semiotics and phenomenology. In both cases the theories of
Charles Sanders Peirce form the primary basis for the descriptions contained in the chapter.
The chapter starts with a general analysis of (and introduction to) semiotics, involving
structuralism first (Saussure, Hjelmslev and Eco, sections 9.2 to 9.3) and then Peirce (sections 9.4 to 9.9). The second part of the chapter (sections 9.10 to 9.12) describes the development of my own, new theory for the analysis and description of phenomena and the
signs by which phenomena appear.

9.1 Introduction
“Semiotics is the study of the production, transfer, receipt, interpretation, reaction to and
storage of meaning using signs – not only in speech and writing, but also non-linguistically.
Semiotic activity is a precondition for sustaining life, and involves both information processes in the body and reading of signs in the world around us.” [D.S.D. Encyklopædi,
1994-2002].
[Lübcke (ed.) et al., 2001] write that semiology is: “The general science of sign systems.
(…) A sign system is a code or system of rules for communication within a community
(society), and as such it is of a more or less conventional nature – it is social culture.” This
book says nothing about semiotics.
[Gall Jørgensen, 1994, p.13] writes that: “In brief, semiotics can be defined as the study of
the potential for producing meaning. In other words, the study of what meaning is, where and
how it can occur, and how it can be transformed and connected with other meanings.
Semiotics does not focus on concrete meanings, not on what the meaning of a given phenomenon is, but on why meaning exists.”
[Heradstveit et al., 1988]: “Semiotics is (…) a theory about meaning and how meaning
arises. Semiotics seeks to reveal the unconscious and the conventional, which is incorporated in all
communication (…). So semiotics is interested in collective meaning (…).”
[Kjørup, 2002, p.7] writes that semiotics means the study of signs or sign theory, adding
(p.83): “Semiology: Saussure’s term for ‘the science of the life of signs in social life’, from
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the Greek ‘semeion’, sign. ‘Semiology’ is sometimes used synonymously with ‘semiotics’ to
mean the study of signs, and sometimes more narrowly as a term describing the structuralist variant of semiotics in which verbal language plays a major role as the model of what
signs and sign systems are or can be” (see [Saussure, 2001, p.19] for Saussure’s definition).
[Nudansk Ordbog, 2002] writes that semiotics is “The study of sign systems, not only language but also signs and signals, for instance, and of the function of signs in communication.”
And it would be possible to find many more different definitions of what semiotics is.
Both [Kjørup, 2002] and [Heradstveit et al., 1988] (and others) point out not only that no
one, clear definition of the concept of semiotics exists, but also that semiotics is a strange
term because as a science semiotics lacks a true object (medical science has an object, for
instance: sickness and health). I think semiotics should simply be understood as a science
dealing with general methods (thirdnesses) of handling signs.
There is a considerable overlap between Gall Jørgensen’s and Heradstveit’s definitions
above and the task of this book, because they are concerned with the way a producer ensures that the content of communication is processed in a systematic and controlled fashion from an idea towards a reasonable decision-making basis for a user. If the contributions of these two authors are combined and added to philosophical hermeneutics (chapter
7), the following definition appears (and this is my definition of semiotics): Semiotics is the
study of the potential and conditions for the production of information with a view to the transformation220
of meaning.221 In other words, the study of the components of a description of meaning,
where and how it arises, and how meaning can be transformed using signs (to a user, for
instance) and connected to other meanings. Semiotics reveals the unconscious and the conventional, which are incorporated into communication. So semiotics deals with collective meaning,
and it is therefore in some respects a special form of communication theory.
220

221

My use of the concept transformation refers to the description of transformation by Lévi-Strauss: “The
concept of transformation is the inherent structural analysis. I would even go as far as to say that all
the mistakes and injustices committed with or against the concept of structure are due to the fact that
the people responsible have failed to understand that it is impossible to conceive of this concept independently of the concept of transformation. Structure cannot be reduced to system: a unified whole
composed of elements and the relations connecting these with each other. In a structure there must be
some unvarying factors between elements and relations from a number of different wholes, making it
possible to pass from one whole to another via a transformation.” [Lévi-Strauss et al., 1988, p.159]
(translated from the French [Stjernfelt, 2003]).
See [Eco, 1972, p.62]: “Für Ferdinand de Saussure wie für die ganze linguistischstrukturalistische
Tradition ist Struktur ein System, a) in dem jeder Wert durch Positionen und Differenzen bestimmt
wird und b) das nur in Erscheinung tritt, wenn man verschiedene Phänomene durch Rückführung auf
dasselbe Bezugssystem miteinander vergleicht. Betrachten wir diese beiden Punkte etwas näher, die
von Claude Lévi-Strauss (1960) sehr gut zusammengefaßt worden sind: ‘Struktur ist nur die Zusammenstellung, die zwei Bedingungen entspricht: Sie ist ein System, das von einer inneren Kohäsion zusammengehalten wird. Und diese Kohäsion, die dem Beobachter eines isolierten Systems unzugänglich ist, enthüllt sich in der Untersuchung der Transformationen, durch die ähnliche Eigenschaften in
scheinbar verschiedenen Systemen enthüllt werden.’”
This concept definition is of the type thirdness, cf. section 6.4.
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Even though there is a widespread lack of agreement in the literature about whether
semiology and semiotics are virtually the same, or whether the two concepts cover two
fundamentally different issues, I will rely on Kjørup’s description of semiology (see above),
which classifies semiology as a sub-class of semiotics; semiology is the term given to the
structuralist variant of semiotics222, where verbal language plays a dominant role. The literature divides semiotics into two main schools based on the two individuals credited with
their formation223: the Swiss language researcher Ferdinand de Saussure (1857-1913), and
the American philosopher and more Charles Sanders Peirce (1839-1914).
This book’s inclusion of semiotics is not an excurse on semiotics as such224. But the
book may benefit from elements taken from semiotics. Consequently, what follows (chapter 9) is a description of the elements of semiotics that give understanding and thereby increase the chance of utilising the potential and conditions for the production of
(geo)information with a view to the transformation of meaning – for geo-communication
purposes.
The basic element of transformation is the sign. [Gall Jørgensen, 1994] has the following
to say about the concept of signs: “Operating with a sign concept basically means allowing
a number of arbitrary phenomena – objects, thoughts or concepts – to be represented by
replacements, which as ‘signs’ of the phenomena in question have the same effect on subjects as if the phenomena themselves were present.” Gall Jørgensen’s effect must be interpreted to mean giving the opportunity to find a sought-after meaning, cf. the example of the soldiers
and topographical maps in section 2.1. Gall Jørgensen thus says that it is signs and nothing
else that make it possible to achieve a fusion of horizons (agreement) based on questions,
as described by Gadamer in philosophical hermeneutics (chapter 7). Consequently, it is
necessary to examine the concept of signs more carefully.

222

223

224

[Saussure, 2001, p.19]: “Man kann sich also vorstellen eine Wissenschaft, welche das Leben der Zeichen im Rahmen des sozialen Lebens untersucht; diese würde einen Teil der Sozialpsychologie bilden
und infolgedessen einen Teil der allgemeinen Psychologie; wir werden sie Semeologie (von griechisch
sēmeîon, ‘Zeichen’) nennen. Sie würde uns lehren, worin die Zeichen bestehen und welche Gesetze
sie regieren. Da sie noch nicht existiert, kann man nicht sagen, was sie sein wird. Aber sie hat Anspruch darauf, zu bestehen; ihre Stellung ist von vornherein bestimmt.”
Even though they lived at the same time, Saussure and Peirce do not seem to have been aware of each
other’s work – they certainly do not refer to each other. Another striking fact about the two men is
that neither of them published one main work. Indeed, Saussure published nothing at all – he is said
to have thrown away his lecture notes at the end of each lecture. So knowledge of Saussure’s work has
been gained based on the notes put together by his students, see [Saussure, 2001]. Peirce never managed to conclude his theoretical work. Until his death he worked intensively on the improvement of
his theories with a view to creating a single cohesive theory. So knowledge of Peirce’s work is based
on a wide range of articles and other documents that he wrote and published. These have been collected into his standard work, “Collected Papers”, and the most important parts have been published
in “The Essential Peirce, I + II” and in Danish in “Semiotik and pragmatisme”. See the bibliography
in chapter Fejl! Henvisningskilde ikke fundet..
For this purpose (general explanations of semiotics) reference can be made to [Dinesen, 1994],
[Kjørup, 2002], [Gall Jørgensen, 1994] and [Brügger et al., 2002], for instance.
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9.2 Saussure, Hjelmslev and structuralism225
Saussure’s main interest was verbal language. But his theories contain general ideas which
are relevant in certain respects in drawing up a theory of geo-communication. This is explained below, as well as the difference between verbal language and geo-communication.
Before Saussure the concept of signs was one-sided – in other words, the relation between things and terms was clear, and each individual phenomenon was called what it was
called owing to its inherent attributes (adapted from [Gall Jørgensen, 1994]). Before Saussure, a tree knew that it was called ‘a tree’. Saussure said that terms (names of phenomena)
were in certain respects arbitrary (in principle, a tree could just as easily be called ‘a pig’ or
‘a brush’, see [Saussure, 2001, p.79]). The same thing applies to the example on page 253
involving road and Straße. But the thing that is arbitrary in certain respects is actually the
form, since we naturally use a term which we generally agree about (a convention).
[Heradstveit et al., 1988]: “These cultural conventions, which enable us to connect a certain
expression with a certain content, are called a code. And signs gain meaning by using a
code.” The Danish linguist Louis Hjelmslev (1899-1965) illustrates this as shown in Figure
94 below. Hjelmslev also points out that there is of course a content behind the form of
each linguistic sign – although this content is also to some extent defined arbitrarily. Both
are tied to conventions, and are therefore an expression of the influence of culture (culture
divides ‘reality’ into categories.)

Figure 94. Structuralism points out that it is problematic to choose language signs, as shown in this figure
[Hjelmslev, 1943, p.50] and [Eco, 1972, p.86]. Danish, German, French and Italian use different language
signs, and to some extent understand or mean different things by these signs.

Saussure created the two concepts signifiant (the signifier, expression) and signifié (the signified,
idea)226. [Saussure, 2001, p.136] writes that the two elements are inextricably linked to each
other, and that together they constitute the language sign (the word). The arbitrary but conven225

226

[Eco, 1972, p.63]: “Eine Struktur ist ein Modell, das nach Vereinfachungsoperationen konstruirt ist,
die es ermöglichen, verschiedene Phänomene von einem einzigen Gesichtspunkt aus zu vereinheitlichen.”
[Nudansk Ordbog, 2002] on structuralism: “A scientific school of theory that emphasises examining
the internal structure and cohesiveness of things rather than their function and historical development,
used in language and literature and anthropology in particular.”
Saussure’s signifié (the signified, idea) can be compared in certain respects with Peirce’s icon, and signifiant (the signifier, expression) can be compared in certain respects with Peirce’s symbol; see section 9.7.
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tional choice applies to both signifiant (the signifier, expression) and signifié (the signified, idea). It
has already been pointed out above that the term ‘tree’ is arbitrary, but in certain respects
the idea (signifié) connected to the expression (signifiant) is arbitrary as well. It is certainly
linked to and therefore dependent on a cultural connection. In Peter Høgh’s Danish novel
“Miss Smilla’s Feeling for Snow” there is an interesting example of this involving the term
‘snow’. The Inuit have a wide variety of ideas about snow, whereas people living in more
southern climes may only need a single term for snow because the phenomenon is so rare.
[Brügger et al., 2002] make the following comment about expression and idea: “In other
words, the sign is a psychological entity with two sides which are connected with each
other. So language signs only exist when both sides are present at the same time – when
they are connected.” This distinction between expression (the signifier) on the one hand and
idea (the signified) on the other can be transformed into geo-communication. Let us consider
the example of a municipal plan: the municipal council has an idea about plans for the municipality, and this is expressed in the form of a work called a municipal plan.
Saussure described another principle of the language sign (apart from the sign’s arbitrary
nature): the principle of the linear nature of the sign [Saussure, 2001, p.82]. The signifier (signifiant, expression) extends in linear fashion over a time frame (it takes a certain amount of
time to supply the language expressions, and this takes place in a specific order – not in
random fashion). For instance, the principle of linearity is expressed in the syntax of a language. However, this linearity does not always apply to geo-communication. For example,
there is no specific order for reading the signs of a map227. On the other hand, a linguistic
description (for instance, a text in a municipal plan regarding the development of a specific
area) does of course have this linguistic linearity. The linear nature (the fact that language
signs are used in specific orders) forms part of the basis of a language system.
Saussure distinguished between parole (language use, discourse) and langue (language system) [Saussure, 2001, p.13-18]. Language use is the individual use of language, which is the
result of a person’s conscious actions. A language system is the part of a language that constitutes the language conventions (acquired actions), and which is potentially present in a
person’s consciousness. The conventions apply within a given language community, and
make it possible to practise individual language use. A language system is not complete in
any one individual person. A language system only exists perfectly in a given language
community, and it only exists owing to a type of contract between the members of the
community (see [Brügger et al., 2002, p.22ff]). Saussure’s thinking is illustrated in Figure 95
below, where a user of a language on a daily basis regards a language as consisting merely
of language use, whereas linguistics regards a language from another point of view. For a
language researcher, a language consists of two inseparable parts: language use and language
system.
227

See the example of the absence of linearity (syntax) in the maps on the book’s homepage:
www.geokommunikation.dk/syntaks
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Figure 95. Saussure’s division of language into language use (parole, discourse) and language system
(langue) in relation to user and science respectively (adapted from [Brügger et al., 2002, p.26]).

The use of a language system makes it possible (1) to reduce the arbitrary nature of sign
selection, and (2) to establish appropriate structures in the order of signs (grammatical rules
governing sentence structure, for instance). This is where there is a major difference between natural language and geo-communication. As mentioned above, geo-communication
processes are not necessarily linear. However, in relation to disciplines of expression in particular, a geo-communication system may help to reduce the arbitrary nature of sign selection.
Such systems for reducing the arbitrary nature of sign selection are interesting for semiologists.
However, the decisive factor with regard to the development of structuralism was Saussure’s claim that in language there are only differences and opposites – in other words,
there are no absolutes. When is something big? When is something small? Good road, bad
road. Wood, firewood (adapted from [Saussure, 2001, p.132ff], [Gall Jørgensen, 1994, p.20]
and [Brügger et al., 2002, p.19ff]). This is connected to the fusion of horizons in philosophical hermeneutics, which also deals with the identification of universality despite the existence of differences, and with using this universality constructively. Despite differences,
meaning lies in universality [Hjelmslev, 1943, p.46]228. Hjelmslev thus expresses the same
thing as Gadamer, Habermas, McCroskey and others: the main thing is agreement, a fusion of
horizons.
[Lübcke (ed.) et al., 2001]: Saussure’s theories formed the basis of structuralism, which
“… after Saussure the so-called ‘Prague School’ (N.S. Trubetzkoy, Roman Jakobson)
started (talking) (…) about a ‘system’s structure’, with ‘structure’ being used to underline
the systematic nature of language. ‘Structure’ means the connection of order between the
elements of a language.’ In time the term ’structural’ was used to denote the method of
perception itself. Structuralism is in contrast to the perception of language as a collection
228

[Hjelmslev, 1943, p.46]: “However, it does seem justified to carry out experiments to compare various
languages and then extract, subtract the feature that is universal for them, and which continues to be
universal for all languages no matter how many languages are included in the comparison. If we ignore
the actual structure principle that involves the sign function and all the functions deducible from it, a
principle which naturally as a principle is universal to all languages, but whose application is individual
for each individual language, this feature will be something that is only defined by the fact that it has a
function for the structural principle of language and for all the features that make languages different
from each other. We can call this universal feature meaning.”
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of independent parts. Unlike this kind of atomism, which regards parts of language individually (as ‘atoms’), structuralism explores the relationships between the parts. (...) After
Saussure structural linguistics was developed primarily by the Prague School and the socalled ‘Copenhagen School’ centred on Louis Hjelmslev229. While Hjelmslev purifies and
underlines Saussure’s contrasts (particularly the contrast between language system, ‘langue’,
and language use, ‘parole’), Roman Jakobson wished to overcome them in order to achieve
an all-round description of language. (…) The transfer or use of this structural method of
perception in areas other than linguistics – for instance in family relationships, myths (LéviStrauss), the unconscious (Lacan), literature, and ideologies (Barthes). However, this transfer is based on the fact that these other areas have their own linguistic structures. They can
be regarded as sign systems: as systems for communication.”
In Saussure the two concepts of signifiant (expression) and signifié (idea) are both mental entities. Hjelmslev converted the two concepts initially into expression and content, and extended them to include two more concepts (form and substance) as non-mental entities (see
[Hjelmslev, 1943, p.44ff]). Form is neither material nor mental – it is simply form, and “The
substance depends so much on the form that it is at the mercy of form and cannot be said
by any means to have an independent existence” [Hjelmslev, 1943, p.46]. [Hjelmslev, 1943,
p.48]: “In other words, we register in the language content, in its process, a specific form, the
content form, which is independent of and bears an arbitrary relationship to the meaning, and
forms this into a content substance. It is not difficult to see that this repeats itself with regard
to the system of the content. A paradigm in one language and a corresponding paradigm in
another language can be said to cover the same meaning zone, which independently of
these languages is an undivided, amorphous continuum in which limits are not inserted until the language is formed.” One example of this is the two terms road and Straße, which in
all respects other than the term itself describe the same meaning. Another and more extended example is the Danish term fyr, which refers to no less than eight different meanings (boyfriend, fire, tree, shoot, signal tower, strong temperament, oven and young man).
[Hjelmslev, 1943, p.54] has the following to say about the sign: “A sign is – and this can be
regarded as a paradox if you like – a sign of a content substance and a sign of an expression
substance. In this respect a sign can be said to be a sign of something. However, there is
no justification for calling a sign a sign of content substance alone, or of expression substance alone (not that anyone has ever done the latter. A sign is a two-sided entity with a
Janus-like perspective on two sides, and effects in two directions: ‘externally’ towards the
expression substance and ‘internally’ towards the content substance.” Hjelmslev’s concept
of the sign is illustrated below in Figure 96, with a certain form of dynamism added. In the
transition from expression to content a meaning ‘arises’.

229

See [Hjelmslev, 1943].
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Figure 96. Hjelmslev’s sign concept. A certain form of dynamism can be added to the figure. In the transition from expression to content a meaning ‘arises’. (Figure adapted from [Gall Jørgensen, 1994, p.34]).

This distinction between expression and content has major consequences, particularly with
regard to a description of the practical work involved in producing information for geocommunication. The distinction between expression and content focuses on the difference between the consciousness, the spiritual, and a concrete expression of this consciousness. In
the production of information for geo-communication there are (of course) thought processes and processes focusing on a concrete expression – in other words, processes focusing
on content and processes focusing on expression. I will return to the consequence of this fact
with regard to a description of the practical work involved in producing information for
geo-communication in chapters 12 to 16 below.
Let us now return to the philosophical aspects. Based on Hjelmslev’s distinction between expression and content, concepts can be added that describe the transition from expression to content. [Heradstveit et al., 1988, p.43]: “In a Saussurian tradition the exact and
formal definition of denotation is that it describes the correlation between expression and content within
the sign. (…) the sign’s direct, ‘literal’ meaning.” Hjelmslev described a distinction between
denotative and connotative semiology [Hjelmslev, 1943, p.101ff]. He described (p.105) denotation language as the relation (R) between the expression plane (U) and the content plane (I).
“Connotation language is (…) a language that is not everyday language, whose expression
plane constitutes the content plane of denotation language and the expression plane. In
other words, one of the planes of this language (the expression plane) is a language”
[Hjelmslev, 1943, p.105]. This is illustrated in Figure 97 below, including the relation between language and meta-language.

Figure 97. Hjelmslev’s description of the relations between connotation language – denotation language
and language – meta-language, the relation between the expression plane (U) and the content plane (I).
(Figure adapted from [Heradstveit et al., 1988]).
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9.3 Eco and semiology
At this point it is relevant to include the Italian author and semiotics researcher Umberto
Eco (born 1932), who has contributed to research into semiotics in “Einführung in die
Semiotik” [Eco, 1972], “A Theory of Semiotics” [Eco, 1979] and “Kant and the Platypus”
[Eco, 2000].
The point was made above (as shown in Figure 97) that a connotation is created via a
connotative code. A connotative code is characterised by the fact that it is based on a primary (denotative) code. [Eco, 1979, p.56] calls this kind of connotative code a subcode230.
Eco’s point is that subcodes are based on a cultural convention – just like other codes. This
means that connotation does not merely consist of arbitrary, subjective associations occurring in individuals, and that such codified connotations can occur in anyone who shares a
specific subcode. This is important in political communication, for instance. But it is also
important in ordinary geo-communication. It enables producers (and rhetoricians) to predict to a certain extent the type of connotations that can be created in a receiver (for instance in travel brochures or municipal plans.) The utilisation of such a connotation language enables a geo-communication producer (or rhetorician) to exploit a common (cultural) horizon of understanding. For instance, feelings and associations can be aroused in
the receiver which the producer does not wish to express in words alone.
Subcodes (connotative codes) are characterised by the fact that they are less universal
and less stable because they are tied to cultural groups. Within one culture or language
community the basic denotative codes may be shared – but different sub-groups or subcultures may also have significantly different subcodes (connotative codes). The denotative
codes are normally stable. For instance, in politics different ideological groups often have
different subcodes, even though they share the same denotative codes. In general, people
would probably agree that the term ‘armed forces’ denotes a particular state institution. In
some people the term will generate connotations such as ‘defence’ and ’security’, while in
others the connotations of the term may be ‘militarism’ and ‘institutionalised violence’.
These subcodes often make it difficult to reach agreement (adapted from [Eco, 1972,
p.19f] and [Heradstveit, 1988, p.45ff].
Eco includes these subcodes (connotative codes) in his communication model (Figure
62) in an extended model shown below in Figure 98. This new model applies to communication between people.

230

[Eco, 1979, p.56]: “So the difference between denotation and connotation is only due to a coding convention, irrespective of the fact that connotations are frequently less stable than denotations: the stability concerns the force and the duration of the coding convention, but once the convention has been
established, the connotation is the stable functive of a sign-function of which the underlying functive
is another sign-function. A connotative code, insofar as it relies on a more basic one, can be called a
subcode.”
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Figure 98. Eco’s model of communication between people. Compared with Eco’s simple model (Figure
62), special subcodes (connotative codes) have been added. [Eco, 1972, p.139].

Eco problematises the issue of these subcodes in a figure depicting ‘deviating decoding
in mass communication’ (see Figure 99). Eco claims231 that the sender attributes certain
special subcodes to the receiver which in principle the receiver may not actually possess,
which is why the connection between the sender and receiver is not particularly good.

231

[Eco, 1972, p.193]: “In diesem Modell löst der Empfänger die Ambiguitäten der Botschaft nicht durch
eine Interpretationsbemühung (wie im vorhergehenden Schema). Wir können ihn uns vorstellen als
den typischen Benutzer der Massenkommunikationen, der eine Botschaft in einer psycho-soziologischen Situation empfängt, die der Sender nicht vorhergesehen hatte. Der Sender hat sich auf Codes
und Sub codes und angenommene Kenntnisse im Empfänger gestützt, die der Empfänger aber nicht besitzt. Dieser bezieht sich also auf private Codes, auf semantische Felder anderer Art oder unterliegt
dem Eindruck aleatorischer Konnotationen und ist oft ablenkenden Umständen unterworfen. Er geht
nicht auf der Grundlage der vom Sender angenommenen Kenntnisse vor, sondern auf der Grundlage
von eigenen Kenntnissen, die wir “wirkliche” nennen. Wir haben hier also eine Botschaft mit wenigstens zwei möglichen Decodierungen. Greimas (1966) nennt diese parallelen und autonomen Ebenen
des Sinnes “Isotopien” der Botschaft. Man muß aber daran denken, daß in den normalen Massenkommunikationsprozessen Vermischungen zwischen den verschiedenen Isotopien stattfinden. Der
Empfänger ist nicht völlig im Dunkeln über die Codes des Senders. Es liegt hier also ein Prozeß vor,
der teilweise dem vorhergehenden Schema, teilweise dem hier aufgezeigten entspricht. In dem Fall
dann, in dem es dem Empfänger weder gelingt, die Codes des Senders zu identifizieren, noch sie
durch eigene, idiolektalische Codes zu ersetzen, wird die Botschaft als bloßes Geräusch empfangen.”
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Figure 99. Eco’s model of deviating decoding in mass communication. The sender attributes certain special subcodes to the receiver which in principle the receiver may not actually possess, which is why the
connection between the sender and receiver is not particularly good. [Eco, 1972, p.193]. The term ‘aleatorisch’ (‘aleatory’) means ‘pertaining to luck’ or ‘arbitrary’.

If Eco’s three models are compared with each other (Figure 62, Figure 98 and Figure
99), it seems logical to conclude that one solution to the subcode problem is to retain the
code agreement that can be seen at the bottom of Figure 62. It is obvious that two different machines need to use the same code when they are connected to each other (most obviously in relation to computers). In communication between computers there is an agreement regarding the choice of code. Why not demand the same thing of communication between people? Like two dogs smelling each other first to find out if they are interested in
playing with each other or fighting each other. Surely people are capable of establishing the
same kind of code agreement? This is illustrated in Figure 100, which is a combination of
Eco’s models (particularly Figure 62 and Figure 98). The demand for a code agreement in
communication between people leads back directly to the fusion of horizons (Gadamer) and
forwards to new rhetoric (see chapter 10).
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Figure 100. It is advantageous to combine Eco’s two communication models for machines and people because a code agreement is then introduced and demanded in communication between people. This leads directly to the fusion of horizons and new rhetoric (see chapter 10).

Based on the above-mentioned denotation and connotation codes, the consequence
with regard to the provisional transmission model in Figure 70 must be that the code
agreement (at the bottom of the figure) is not just one code agreement but two code
agreements. The denotation describes the correlation between expression and content
within the sign. The denotation is the sign’s direct, ‘literal’ meaning. Consequently, denotative codes must occur in the provisional transmission model between content (information) and expression. What is sought after at this point is clarity: direct, literal meaning. Between the person’s (both the producer’s and the user’s) consciousness and information
there is a corresponding search for the transformation of direct, literal meaning; but this is
where the connotative codes occur – the uncontrollable associations occurring in the mind
while the process of interpretation is going on. The provisional transmission model (Figure
70) can be expanded to include denotative and connotative codes (see Figure 101).
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Figure 101. The provisional transmission model expanded to include denotative and connotative code
agreements. On both sides of the expression there is a search for coding with clarity and direct, literal meaning. As a result, the denotative code alone is on both sides of the expression. The connotative codes occur in
the person’s mind.

Notwithstanding denotations and connotations, for Saussure, Hjelmslev and others a
sign is something that refers to or indicates something else. The sign is a combination of perception and the object to which reference is made (cf. [Hjelmslev, 1943, p.54] and [Eco,
1972, p.28]). For example, in western culture shaking your head is a sign of denial and nodding
is a sign of confirmation (it could easily be the other way round in other cultures).
But against this perception of the sign as a dyad (duality), one could object that signs
only exist because they refer to something else, and that signs are used because they are
easier to handle than the objects to which they refer (signs that express feelings, for instance). For instance, the sign or words used to express the feeling known as ‘I love you’
are not the feelings themselves but a reference to these feelings. Or let us consider an arbitrary sign on a map. The sign for a railway station, for instance, is easier to handle than the
station itself. The sign refers to a railway station, but the sign is not the railway station. A
map is also a sign, because its justification is that it uses a description to refer to a specific
landscape (for instance) in a convenient manner. The sign for a municipal plan is not a
municipal plan, either, but a reference to a municipal plan. A sign is nothing in itself. A sign
has no justification as a sign in isolation (see footnote 233).
If you want to be good at geo-communication, you need to learn the conditions involved in expressing yourself well in a transmission. In other words, you need to learn the
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basic theories that describe not only the way in which phenomena ‘consist of’ signs, but
also the attributes that signs possess. Otherwise, unless the conditions required for a good
means of expression are learned, arbitrary factors will have a greater influence on whether
or not a transmission is understood correctly. It is unwise to base the chance of success in
communication on random factors. Consequently, it is interesting and important to consider semiotics in relation to geo-communication.
Saussure’s semiology and structuralism have produced models that help to achieve insight, and these models are useful to have in reserve when working with geocommunication. But as pointed out by [Brügger et al., 2002, p.80ff], Saussure’s semiology
and structuralism are static and lack the transformation that Lévi-Strauss requires in order
to achieve meaning (see footnote 220). This is the same problem that I pointed out in relation to Henriksen’s and Togeby’s communication models (Figure 90 and Figure 91 respectively). These models give insight, providing us with a wealth of good ‘building bricks’. But
one question arises: if the goal is to achieve a theory and models for the work of a geocommunication producer from an idea to a reasonable decision-making basis, then how
will this help? ‘Building bricks’ are not enough on their own. What should we do with all
these good ‘building bricks’ if we want to create a good product and even gain control of
the work with a view to repeating it at a later date?
Here is an example. If you want to understand what it is like to be a fish, you can start
by dissecting a fish and identifying all the parts of which a fish consists. But the result of
this dissection will not provide you with everything you need to understand what it is like
to be a fish – including the decisions that a fish makes, the basis on which it makes its decisions etc. There is no doubt that the dissection process provides relevant information, but
dissection is not sufficient on its own. For instance, dissection teaches us nothing about the
dynamics of a fish’s existence. Saussure’s and Hjelmslev’s models describe two components: expression and content, or (to paraphrase these terms slightly) ‘reality’ and ‘me’. This
is not sufficient in relation to geo-communication. Where is the information that ‘reality’
sends to ‘me’? I am not a linguist, so I shall not attempt to comment on how linguistics
uses the models. My approach only concerns the perspectives in relation to geocommunication.
[Eco, 1972, p.18] is also interested in a dynamism that explains what semiotics can actually be used for. Eco describes232 the structure of the semiotic field as a process hypothesis
which makes it possible to talk about phenomena. He declares himself to be a supporter of

232

[Eco, 1972, p.18]: “Falls unser Vorgehen (to identify the field of semiotics) Erfolg hat, ist es unserem
semiotischen Modell gelungen, die Komplexität des Feldes zu bewahren, dadurch daß es ihm eine
Struktur gegeben hat, d. h. dadurch daß es das Feld in ein System verwandelt hat. Es ist klar, daß, während die Elemente des Feldes eine ‘objektive’ Existenz hatten (in dem Sinne, daß sie als Aspekte der
Kultur existieren), die Struktur des Feldes als System als Verfahrenshypothese zu betrachten ist, als das
methodologische Netz, das wir über die Vielfalt der Phänomene geworfen haben, um von ihnen sprechen zu können.”
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Peirce’s semiotics, since in Peirce’s semiotics (to be precise in his trichotomy and semiosis)
Eco finds the dynamism he has been looking for233. Eco then defines semiotics as follows
[Eco, 1972, p.38]: “Die Semiotik untersucht alle kulturellen Prozesse als Kommunikationsprozesse. Ihre Absicht ist es, zu zeigen, wie den kulturellen Prozessen Systeme zugrundeliegen. Die Dialektik von System und Prozeß führt zur Aufstellung der Dialektik von Code
und Botschaft.” And [Eco, 1972, p.73]: “Die Semiotik interessiert sich für die Zeichen als gesellschaftliche Kräfte. Das Problem der Lüge (oder der Falschheit), das für die Logiker von Bedeutung ist, ist
prä- oder post-semiotisch.”
In “Kant and the Platypus” [Eco, 2000], Eco uses anecdotes to discuss a number of philosophical issues in relation to the formation of meaning in the consciousness. Here is one
of the examples he employs extensively. Two expeditions travel to Tasmania (in the 19th
century, before photography), and both observe a particular animal (subsequently named
the platypus). The question is: when the two expeditions meet up in London to talk about
their experiences, how can they be certain that they have seen the same animal? This example is not only entertaining but also relevant for geo-communication, because a parallel
could be the question of when an object is a road (see Figure 46). This is the kind of question to which ontologists seek definitive answers.
Eco wrote234 that his interest in the sign process concerned the interpretations that lead
to actions or results, and which are deposited in cultural processes in society. Everything
that he has written about meaning, text, stories etc. is based on this interest.
Eco uses an example in which the world is assumed to consist of three atoms and the
consciousness can avail itself of three signs. If there is always a direct connection between
each of the three atoms and the three signs, the consciousness does not interpret the world
– instead, it reflects the world.
233

234

[Eco, 1972, p.29]: “Wir übernehmen daher die Definition von Peirce: ‘I am, as far as I know, a pioneer, or rather a backwoodsman, in the work of clearing and opening up what I call semiotic, that is,
the doctrine of the essential nature and fundamental varieties of possible semiosis. . .’ (Peirce, 1934, 5,
488). Diese Semiotik, die Peirce an anderer Stelle (2.227) ‘Logik’ nennt, stellt sich dar als eine ‘Lehre
von den Zeichen’, was sie mit dem Begriff der ‘Semiose’ verbindet, die gerade das konstituierende
Charakteristikum der Zeichen ist. Unter Semiose versteht Peirce (5.484) ‘an action, an influence,
which is, or involves, a co-operation of three subjects, such as a sign, its object, and its interpretant,
this thri-relative influence not being in any way resolvable into actions between pairs’. Auch wenn wir
den Begriff ‘Interpretans’ (interpretant) erst weiter unten genauer definieren werden (vgl. A.), so ist
doch klar, was Peirce meint: in einer Beziehung Stimulus - Respons stellt sich ein Verhältnis zwischen
zwei Polen, dem stimulierenden Pol und dem stimulierten Pol, ohne jede Vermittlung her. In einem
Semiose-Verhältnis aber ist der Stimulus ein Zeichen, das, um eine Reaktion hervorbringen zu können, von einem dritten Element vermittelt werden muß (nennen wir es nun ‘Interpretans’, ‘Sinn’,
‘Signifikat’, ‘Verweis auf den Code’.. .), welches bewirkt, daß das Zeichen sein Objekt für den Empfänger darstellt.”
[Eco, 2000, p.3]: “…... my successive interests, following the development of semiosis as a sequence
of interpretants – interpretants being a collective, public, observable product laid down in the course
of cultural processes, even though one does not presume the existence of a mind that admits of, uses,
or develops them. This led to what I have written on the problem of signification, the text and intertextuality, narrativity, and the elaboration and limits of interpretation.”
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Figure 102. If the consciousness has one language consisting of three signs in a fixed constellation and the
three elements of the world have one fixed constellation, no interpretation takes place. Instead, the world
is reflected in the consciousness (adapted from [Eco, 2000]).

However, if there is no such direct connection, the consciousness has six combination
options (languages) to use in understanding each combination option involving the three
atoms. Interpretations will then occur, because the world becomes impossible to comprehend otherwise. The issue is mentioned in the first chapters of this book (and is the same
as the generalisation principle discussed in section 15.6 on semantic generalisation).

Figure 103. If the world has six languages (combinations of three signs), and the world’s three elements
occur in free constellations, interpretations will inevitably occur (adapted from [Eco, 2000]). The issue is
the same as the generalisation principle discussed in section 15.6.

If the world consists of ten atoms and the consciousness still has three signs available,
the situation becomes chaotic because the direct connection does not remain and there will
be six languages to account for 720 or 3,628,800 atom triplets (depending on the method
of calculation used) (adapted from [Eco, 2000]). Not to mention what happens if the world
consists of more than ten atoms and is also subject to constant change. The question of
how common sense can be introduced to this apparent philosophical impossibility, how it
is possible to act and survive in an apparently chaotic world, is the topic dealt with in [Eco,
2000]235. With regard to the task of this book, Eco thus tends towards cognition theory236
rather than towards identification of the aspects of an object in reality that makes it possible to create information for a reasonable decision-making basis for the user. Eco’s subse-

235
236

This issue is one of several basic topics of semiotics, see [Kognitiv semiotik, 2003].
See [Vedfeldt, 2002] and [Nørretranders, 1991].
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quent philosophical speculation has been a great inspiration237, but has not been used directly in this book.

9.3.1 Summary and conclusion regarding structuralism and semiology
On the basis of Saussure’s theories, Hjelmslev developed a model for the connection between ‘expression – content’ and ‘form – substance’ leading to expression substance (sound
chain), expression form, content form and content substance (thought), cf. Figure 96. The HjelmslevSaussure form-content model almost entirely lacks process, which makes it difficult to analogise
in concrete cases or practical examples (because a lot of human behaviour deals with processes as the link between states). The Hjelmslev-Saussure form-content model has an obvious advantage which is used in the formation of a number of theories and methods, and
which can be used in the task of this book: a distinction between expression and content, or
form and content.
From structuralism (Hjelmslev) the concepts of denotation and connotation are also used,
with denotation describing the correlation between expression and content within the sign –
the sign’s direct, ‘literal’ meaning. Connotation describes the expression of the content and
expression of the denotation. Or in more plain English, in relation to the task of this book:
connotation describes how we should speak (transmit and communicate) about denotation.
This brings us close to Eco’s code agreement, which has been introduced to the provisional transmission model (Figure 101).
The conclusions of this section 9.3 need further processing in relation to the connection
between the other theory sections and models in this book, and this will be done in the
chapters below.

9.4 Semiotics according to Peirce238
When writing about semiotics, [MacEachren, 1995]239 comments that research into cartography can benefit from semiotics in two respects: (1) Semiotics provides a conceptual
framework for developing a logic for cartographical representation; a logic that can benefit
from knowledge from cognition theories; and (2) certain aspects of semiotics deal with
237

238
239

For instance Eco’s example of Flight no 347, which means a flight from Boston to Dallas, which you
cannot see; while Room no. 215 means room no. 15 on the second floor, which can be imagined to
some extent. This example is similar in nature to the syntax mentioned in footnote 227.
Please see preface regarding Peirce-quotations.
[MacEachren, 1995]: “Cartographical inquiry can profit from a semiotic (as opposed to a natural language) approach for two reasons. First, semiotics provides a conceptual framework for developing a
cartographical representation logic that can take advantage of what we know about cognitive representations, mental categories, and knowledge schemata. Second, aspects of semiotics that deal with meaning offer a way to integrate approaches to map representation that emphasize both explicit and implicit meaning, logical and expressive meaning, denotation and connotation, and more. We gain an
opportunity to draw strength from the diversity of views on the role of maps in society rather than
becoming entangled in arguments about map ‘objectivity’.”
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meaning, which makes it possible to develop cartographical presentation underlining both
explicit and implicit meaning (cf. connotations and denotations in the section above in relation to [Hjelmslev, 1943]), and logical and expressive meaning, which according to
MacEachren should enable cartography to benefit from the strength of various viewpoints
in society instead of getting tied up in arguments about objective maps. I must say I agree
entirely with MacEachren’s viewpoint number two: semiotics provides tools to check the
meaning of information in certain respects, and it must be essential for research into geocommunication to follow this path in order to avoid meaningless discussions about objective geo-information.
[MacEachren, 1995]240 also comments that Peirce’s work led to the most thoroughly
considered model of analysis for classifying sign types and sign references, while Saussure
had a decisive influence on theories of codes (the study of sign systems). MacEachren deduced that both these schools of semiotics may be relevant for cartography (geocommunication). One focuses on the relationship between map signs and the objects to
which they refer, and the other focuses on the relationship between map signs in themselves. As far as the task of this book is concerned, it is most interesting with regard to
semiotics to follow in Peirce’s footsteps, since the core of the issue (to paraphrase MacEachren slightly) concerns the attributes of geo-communication as a connection between
geo-information and the objects to which it refers, and between geo-information and the
user. The connection between the individual signs in geo-communication (cf. structuralism) are of no direct interest to this book.
Using MacEachren’s words, we can say that Peirce’s semiotics theory created a theory
for the classification of signs241, and for how they represent something for someone. This
classification provides the basis for finding answers to the question of the basis on which a
decision is made regarding content (content A rather than content B). As a result, the
semiotics presented in this book is primarily based on Peirce’s theories.
The central point in Peirce’s semiotics theory (in relation to geo-communication) is the
use of signs and the actual sign relation (semiosis) connecting object, messenger and interpretation.
This triadic connection determines or decides the overall ‘effect’ of a given phenomenon.
The effect makes possible new knowledge, which in turn can be expressed in a feeling, an
action, a translation into another sign or a corresponding additional sign triad.

240

241

[MacEachren, 1995]: “Although many ‘schools’ of semiotics … exist today, their links to either the
Peircean or the Saussurean tradition remain evident. The Peircean tradition has provided the most
elaborate analysis of the typology of signs and how they ‘stand-for’ their referents, while the Saussurean has had a decisive influence on the semiotic theory of codes (i.e., the study of sign systems).
The above distinction suggests two fundamental cases of semiotic inquiry relevant to map representation: the nature of map signs as relationships between map marks and referents … and the nature of map sign
systems as relationships among map signs.”
MacEachren used the term typology. [Nudansk Ordbog, 2002] on typology: “A systematic classification
of types on the basis of their different attributes or characteristics.”
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For geo-communication one of the most important contributions of Peirce’s semiotics
theory is perhaps his most famous sign classification: (1) the icon, which is reminiscent of
its object (a picture, a road sign depicting a locomotive, for instance); (2) the index, which
is connected with its object (smoke is a sign of fire, for instance); and (3) the symbol,
which is related to its object via rules and conventions (words, for instance). Peirce also described the fact that signs never have a final, eternally valid meaning. The meaning of signs
will always be subject to change because it is related to objects, use and interpretation, all of
which are dependent on time and location, for instance (the influence of location on phenomena, cf. section 1.1). In fact, in principle signs can be regarded as dynamic because
their meaning can be changed depending on their usage (cf. philosophical hermeneutics,
chapter 7).
Peirce’s semiotics theory concentrates (in relation to geo-communication) on sign references, sign objects, sign representation method, sign interpretation and sign usage in a consciousness; so it is a good basis for a theory for answering the question of the basis on
which content A is chosen rather than content B.
The central point in Peirce’s semiotics theory is the use of signs and the actual sign
process connecting object, messenger and interpreter, which can in some respects be compared with a phenomenon, cf. section 6.2. One can sense parallels between Peirce’s triad of
signs, phenomena and the triad of didactics into teacher-content-student derived from the
ancient Greek philosophers (described in Plato’s “Menon”, for instance). Peirce argues that
it is natural for all forms of relation to consist of three parts (object or sender, messenger,
and interpreter or receiver). Anything else would be illogical – a relation consisting of two
parts would give no meaning because of the absence of transformation (process), and similarly relations consisting of four or five parts could be divided into tripartite relations.
One could ask why Peirce decided to create a theory for the analysis of signs, phenomena and the connection between the two. Was it merely mental gymnastics, or did it arise
from his speculations in relation to reality? The following quotations from [Peirce, 1994]
may provide some insight into his motivation: “… it is now time to formulate a method of
achieving a more complete clarity of thought…” “To know what we actually think, to be
masters of our own meaning, will constitute a sound foundation for great and important
thinking.” “For the individual there cannot be … any doubt that a few clear ideas are
worth more than many confused ones.” “… thinking is an act, and … it consists of a relation even though a person performs an act, but not a relation that can only be the result of
action…” “Our idea about something is our idea about its sensible effects; and if we persuade ourselves that we have another idea we are deceiving ourselves and confusing a pure
sensory impression accompanying a thought with part of the thought itself. It is absurd to
say that a thought has any meaning with no connection to the only function of thinking”
(which is action).
In other words, Peirce’s speculations concerned the achievement of clarity of thought,
because thought is the same as action and the result of action is relations. If thought-
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action-relation is compared with the claim that all forms of activity are based on the exchange of signs, the reason why the study of semiotics is necessary becomes clear. The
thought-action-relation triad and the claim that all activity is based on the exchange of
signs is contained in the following sentence in [Peirce, 1994]: “I define a Sign as anything
that is determined by anything else, called its Object, and which determines an effect on a
person, an effect I call its Interpretant, so that the latter is determined by the former.”
Peirce comments immediately that “My insertion of ‘on a person’ is like throwing a lump
of meat to Cerberus, because my own broader perception is hard to understand. I operate
with three Universes, distinguished by three Being Modalities.” In other words, Peirce’s
‘person’ should not be interpreted narrowly to mean a human person. Instead, it is anything that receives and can function as a sign.
My own slightly more prosaic sense of wonder (described in the first chapters of this
book) has parallels to the above-mentioned, fundamental comment by Peirce concerning
his initial sense of wonder. The point of departure for my sense of wonder was the question of how the content (of an atlas) was determined – who determined the content, and
on what basis? This can be rephrased into the question of how to control the process of
analysis of the description of phenomena, identification and description of the relevant information which transfers a meaning from the object (in Peirce’s terminology cf. above) to
a person (or similar receiver of information) with a view to creating thought and thereby
action (in the user). In other words, a similar triad to that described by Peirce: objects, information, knowledge. The description of phenomena is analysed with thought. On this
basis information is chosen, which constitutes an action. When the information has entered a receiver’s consciousness and been placed in relation to information gathered previously, knowledge is created. Based on knowledge we are able to decide and perhaps take
action. I was looking for an instrument to carry out this analysis, identification and description, and found it in Peirce242. Peirce’s semiotics theory concentrates on sign references,
sign objects, sign representation methods, sign interpretation and sign usage – and not to
any great extent on the internal structures in the sign system itself243.
242

243

After the publication of [Brodersen, 1999], I was forced to acknowledge that the point of departure
for that book (‘data, information, knowledge’ and ‘point, line, surface’) was not enough to explain how
to make a good map. My search for additional material was then launched.
Peirce wrote that if we accept that all transmitting signs are connected to objects and the interpretant,
as described above, then semiotic science has three branches: speculative grammar, true logic, and speculative rhetoric [Peirce, 1994].
Speculative grammar deals with the signs themselves. The aim of speculative grammar is to determine
what is required of the representamens (message signs) used in a transmission if these representamens
are to transfer a meaning. Speculative grammar deals with signs, but not with descriptions of reality
because a description of reality (the truth) can only be achieved by comparing several types of triadic
statements (triadic in the sense that the combination of the representamen, object and interpretant
must be regarded as a single whole).
True logic deals with what is required of the representamens of all transmissions in order to draw
the correct conclusions between interpretant and object (truth). Logic seeks the connection between
the interpretant and object which makes the transmission true.
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9.5 Sensing, experience, realisation
When we sense something (something new) there is a change in our senses and our consciousness moves from its previous state to a new state. In everyday language a sudden
change in sensing and our state of consciousness is called a surprise. A change in sensing
and the state of our consciousness over a longer period of time is normally called experience.
In relation to the amount of information gathered, surprise and experience can be regarded as
the same concept. In this chapter no distinction will be drawn between the two, and the
word experience will be used to describe both concepts.
Examples:
If you put your hand on a hotplate believing that it is cold when it is in fact extremely
hot, there is a change in your sensing (cold hand → hot hand), and your consciousness
changes from relaxation to strong concentration on the pain. A surprise has occurred.
Experiments involving driving your car can also lead to changes in sensing. You might
be driving on a surface on which driving is only just possible. Driving on sand on the
beach, for instance, or driving on soft ground. You sense a strained sound from the engine, a reduction in speed, and later you sense abnormal wear and tear on the chassis and
tyres. Instead of thinking that everything is going fine, you start thinking that there are
problems and wondering what to do. The state of your consciousness with regard to
driving in this kind of landscape changes. This leads to experience.
The examples continue below.
[Peirce, 1994] on experience: “We perceive the objects that are placed before us; but
what we experience in particular … is an event. It is imprecise to say that we sense the
event; because this requires a synthesis of the various sense impressions” and “More specifically, we use the word ‘experience’ about changes and contrasts in sensing. We experience changes in particular, and we cannot experience a change without experiencing the
sensing that suffers a change. The concept of experience is broader than the concept of
sensing. Experience includes factors which are not directly the object of sensing.” In other
words, Peirce believed that you can experience an event, and that an event was a synthesis
of various sensory impressions.

Speculative rhetoric or pure rhetoric concerns the effect on the interpretant, for instance argumentation
processes found in science, the law and communication in general. In relation to the spoken language
rhetoric is the art of speaking beautifully and articulately, which in certain respects can be regarded as
an effective way of speaking because attractive transmission increases the motivation to receive.
The ‘beautiful’ and ‘articulate’ aspects are not a topic for this book. On the other hand, the book
does deal with both speculative grammar and logic (with regard to the use of signs in geocommunication).
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[Salmonsen, 1915-1930] on experience: “We have both external and internal experience;
the former is acquired via the senses, and the latter via the thoughts of the consciousness.
Through experience we gain knowledge of facts, so it is the necessary basis of all our realisation. We do not doubt our experiences; but it is generally very difficult to determine what
it is that we have experienced, because what we regard as simple, immediate experience always conceals some of our own interpretations, assessments and associations. And our
perception of experience is almost always incomplete.”
Realisation is different from experience because it is the finished result of processing the
various sensings and experiences that we have gained. Realisation makes it possible to replicate the things that experience (changes in sensing) has collected. Without some degree of
realisation we cannot replicate our experience (changes in sensing) because realisation bears
a relationship to signs that are already familiar. Sensing is the immediate decoding and collection of information via the sensory apparatus. Experience is the awareness that a change
in sensing has occurred. Experience is neither consciously formulated nor placed in relation to other experiences or other knowledge. Realisation is the finished result of processing sensing and experience in relation to other experiences or other knowledge.

Figure 104. Realisation is the finished result of processing sensing and experience.

Examples (continued):
Placing your hand on an apparently innocent (but in fact hot) hotplate, or driving your
car on a soft surface, leads to the following experience: “This is not what I expected.”
Processing the experience creates realisation: “Hotplates can be dangerous even though
they look innocent. Next time I must be more careful and carry out a pre-observation.”
“This time I was able to drive here; but in view of the wear and tear and discomfort,
these forms of surface should not be categorised as roads.”244

Peirce wrote that pressure is needed before gaining an experience – a pressure to think
differently than we have thought until now, making experience possible. An experience is a
phenomenon of the will. If there is no resistance (resistance is created by will), no experience can be gained when a change in sensing occurs. Peirce said that we may be inclined to
surrender to experience as soon as it is discovered, which is why it may be difficult to convince ourselves that we have provided any resistance. The surprise that we experience
244

Sometimes you have to collect a number of experiences before realisation is achieved, which may
mean either that you are slow off the mark or that the isue concerned is complex. But this is a topic
that lies outside the scope of this book.
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when something unexpected forces itself into our consciousness is simply inertia of the will
– against accepting a rapid change in sensing. We place our hand on a hotplate expecting
there to be no change in sensing (in our hand), and we drive along the beach expecting a
smooth ride. When our experience tells us that we were wrong, we exercise the resistance
referred to by Peirce (“This can’t be true!”) If we assume that all sensing is more or less
unexpected, it follows that the larger the surprise, the larger the change in sensing and the
greater the information value (cf. communication theory, chapter 8).

9.6 The sign triad: referent, representamen,
interpretant
Insight into the elements by virtue of which phenomena appear is required in order to analyse the sense-experience-realise process. This situation is parallel to wine-tasting, for instance.
It is possible to sense, experience and realise that a wine ‘tastes great’. But if we wish to go
deeper and enter into a discussion on the subject regarding exactly why it ‘tastes great’, we
need to know about the elements of wine-tasting, and we need to be able to analyse our
sense, experience and realisation245.
According to the theories of Peirce, Gadamer and Habermas, it is not possible to provide an eternally valid, true description (of anything). Everything needs to be understood in
context with time, place and the activities of the people involved. The idea behind Peirce’s
semiotics theory can be described as follows: Everything (‘something’) can only be understood as this ‘something’ in itself (1), the representation of this ‘something’ (2), and the effect in the consciousness of this ‘something’ (3). This should be understood in connection
with Peirce’s sign triad, as mentioned in section 8.5 on element models. Taken as a whole,
these three elements or signs constitute a triad (a sign triad), by virtue of which a phenomenon appears. It is tempting to say that a phenomenon is constituted by these three
elements or signs. A phenomenon is the thing that ‘appears’ to a consciousness. A phenomenon is not ‘the thing’, ‘the appearance’, or the consciousness. A phenomenon appears
based on the trinity of the three signs or elements.
The relationship between these three signs is shown in Figure 105, with a linear connection. The linearity of the connection can be defended in a process context, but in a meaning
context it is necessary to use the triadic model. The process approach has a number of advantages which I will describe below. I call the three signs referent, representamen and interpretant. To some extent the figure is congruent with the triadic connection of didactics between teacher, content and student.

245

The elements of wine-tasting are: the wine’s bouquet, the wine’s balance, the wine’s structure, and a
holistic impression. This is one way to organise the impressions, but there are also other ways.
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Figure 105. The relationships between the three elements or signs by virtue of which phenomena appear.
There are certain similarities with Figure 104 showing sensing-experience-realisation.

Peirce used the word object for the thing to which the representamen refers. He distinguished between the dynamic object (which is the object in itself outside the human world of
signs). My task is to create a theory for the systematic and controlled modelling of content
in geo-communication, and not to contribute to a theory of signs, so I have chosen to create a clear distinction between the object in itself and the object in relation to a given idea. Consequently, I have chosen to use the concept referent to refer to the immediate object (the object in relation to a given idea), and similarly to use the concept object to refer to the dynamic object (the object in itself). I have made this choice based on the use of the concept referent in [Fiske, 1990]
and elsewhere (cf. chapter 8).
Representamen is a terrible word, but it was used by Peirce until about 1905, when he returned to the use of the word sign when he recognised that people accepted this word because it was in accordance with his scientific explanations of the concept sign. Despite this
‘retreat’ by Peirce, I have chosen to use the word representamen for two reasons: (1) In order
to create a theory including models to match the subjects on which this book focuses, I
wish to use the concept sign to refer to all the elements used as the basis for the appearance
of phenomena. Later on in this chapter I demonstrate that there are nine signs and nine
sign classes. I believe that using the concept sign (in its different variants) instead of effect in
the consciousness and the immediate object makes the theory (and models) more acceptable. And
(2) I sense greater agreement between my own thoughts and the works of Peirce before the
moment at which he switched from representamen to sign. Peirce made little attempt to describe the questions to which his texts provided the answer, so we cannot be certain how
the texts should be understood. I believe that there is a good deal of agreement between
my thoughts and the works produced by Peirce until about 1905, after which it becomes
more difficult to find such agreement. I guess that Peirce switched ‘questions’ at about this
time. Peirce commented on the switch from representamen to sign in a letter to Lady Welby
(probably in July 1905). The relevant section of this letter is included (and commented
upon) in most accessible form in [Peirce (ed. Marty), 2006].
Let us now return to theory formation. A representamen transmits ‘something’ (it is
tempting to call this something information) to someone, or a representamen ‘speaks’ to
someone about an object. So a representamen creates an unambiguous sign (or perhaps a
more developed sign) in the consciousness of the person concerned (adapted from [Peirce
(ed. Marty), 2006]246).
246

Peirce on the sign triad (from [Marty (ed.), 2006]):
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Figure 106. The phenomenon hedge appears due to the sign triad. The representamen is a transmission of
information (the representamen speaks) to someone about an object, thereby creating an unambiguous
sign (or perhaps a more developed sign) in the consciousness of the person concerned.

Peirce called the cooperation between these three elements (or in my terminology the
conglomerate of these three signs) semiosis247. Semiosis is a trichotomy. Without the presence
of all three signs, there can be no semiosis. If we focus on the process between two subjects (or just two of the signs above), something else is involved.
It is interesting to consider the possibility that any semiosisA can be included in a new
semiosisB – an almost eternally recursive process. This is what Gadamer wrote about in his
philosophical hermeneutics: the horizon of understanding is constantly being adjusted and
upgraded.
Example of the recursive element of signs and phenomena:
Mr Smith goes for a walk and notices a particularly beautiful conifer bearing extremely
large cones. This is phenomenonA, consisting of three signs: sign1, which is the object,

247

8 - 1896 - C.P. 1-480 - The logic of mathematics.
[...] Indeed, representation necessarily involves a genuine triad. For it involves a sign, or representamen, of some kind, inward or outward, mediating between an object and an interpreting thought. [...]
9 - v. 1897_- C.P. 2-228 - Division of signs.
A sign, or representamen, is something which stands to somebody for something in some respect or
capacity. It addresses somebody, that is, creates in the mind of that person an equivalent sign or perhaps a more developed sign. That sign which it creates I call the interpretant of the first sign. The sign
stands for something, its object. It stands for that object, not in all respects, but in reference to a sort
of idea, which I have sometimes called the ground of the representamen. [...]
10 - v 1899 - C.P. 1-564 - Notes on “A new list of categories” .
[...] A very broad and important class of triadic characters [consists of] representations. A representation is that character of a thing by virtue of which, for the production of a certain mental effect, it
may stand in place of another thing. The thing having this character I term a representamen, the mental effect, or thought, its interpretant, the thing for which it stands, its object.
[Peirce (ed. Commens), 2006]: “It is important to understand what I mean by semiosis. All dynamical
action, or action of brute force, physical or psychical, either takes place between two subjects (whether
they react equally upon each other, or one is agent and the other patient, entirely or partially) or at any
rate is a resultant of such actions between pairs. But by ‘semiosis’ I mean, on the contrary, an action,
or influence, which is, or involves, a cooperation of three subjects, such as a sign, its object, and its interpretant, this tri-relative influence not being in any way resolvable into actions between pairs.”
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sign2, which transmits from the object to Mr Smith, and sign3, which is formed in Mr
Smith’s consciousness.
Mr Smith wants to tell Mr Jackson about his experience: “In the forest, close to the
bridge over the stream, I saw a particularly beautiful conifer tree bearing extremely large
cones.” PhenomenonA thus becomes the referent in a new phenomenonB. Mr Jackson
senses Mr Smith’s words (the representamen), and forms a new sign in his consciousness. The representamen from Mr Smith to Mr Jackson refers to phenomenonA.
The representamen from Mr Smith to Mr Jackson does not refer to the conifer tree
with its cones alone, but to Mr Smith’s phenomenon, which includes Mr Smith’s aesthetic view of the situation. If just one of these signs in phenomenonA or phenomenonB
disappears, phenomenonB disappears.
Logically, any attempt to describe an object will produce a result, which is part of the
object’s potential, infinite variety. In other words, any description will always consist of a
selection of potential attributes. The logical reason for this is that it is never possible to
create an all-encompassing description of an object in relation to all possible usages in all
possible times and places, because the phenomenon would then be an identical copy of the
object, and ultimately a copy of the entire world. This kind of identical replication is not
possible, and nor is it useful248. Consequently, as mentioned above, the phenomenon and
its meaning for someone in relation to a given usage will always be limited to certain selected qualities.
A phenomenon can be described as something that designates something else, and
which leads to an effect in a person. In other words, a person senses or imagines an object.
This effect on a person can be called the interpretant. The interpretant is thus indirectly determined by an object. Peirce’s phenomenology and sign classification makes no sense in relation to objects alone (for instance, a railway line in itself). But if a railway line occurs in a
context in which it means something to someone, there will be a phenomenon and it will
be possible to create a sign triad for it. The qualities of the railway line must be realised or
used, after which it is no longer the railway line in itself that is the central thing but the
railway line’s qualities in relation to expectations and experiences. Once again, Peirce and
Gadamer express similar views – Gadamer also pointed out that usage is essential for understanding (see chapter 7).
The consequence is that an object cannot be described as such, as an object alone. An
object can only be described – and then only partially – when it is associated with a usage
in which meaning and expectation occur. As a result, a phenomenon will always concentrate on qualities – on meaning for someone in given circumstances.

248

As discussed in section 15.6 and elsewhere (semantic generalisation).
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Example:
Various ideas can be created on the basis of the representamen (sign) RAILWAY. The
object can be:
- an active railway or a discontinued railway
- for transporting goods, people or both
- a workplace or a transport opportunity
- a property or an element of orientation in a landscape
- a source of noise.
It is not possible to gain a complete, final idea about the object to which the sign
RAILWAY refers. The object itself cannot be described. But there is a chance to deal
with the three signs in the semiosis – the conglomerate of referent, representamen and
interpretant – and thereby to understand and describe the ‘behaviour’ of the phenomenon (see the railway examples in sections 4.1.7 and 9.12.5).

If a sign (something2) is to be a representamen, it must represent an object. A representamen may have more than one object, and if so the collection of objects can be regarded as
constituting a single coherent object.
Example:
The sign RAILWAY STATION represents many different individual objects (rails, platform, ticket office etc.), but taken as a whole these can be regarded as a single object.

Example:
The sentence “The houses are on the road”, which may be a sign, refers both to the
houses (one composite object) and the road (one object), as well as referring to the spa-
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tial relationship (as a third object). The sentence (sign) can be regarded as referring to
one specific event249 in a given location. But it can also be regarded as a general rule,
because the statement must be regarded as concerning virtually all the houses in a normal western society. The statement does not necessarily refer to one specific location
only. The sentence (sign) can also be regarded as a description of pure potential, without necessarily occurring or being ‘accepted’ as a convention.
A representamen can only represent the object and tell us about its qualities. According
to Peirce it cannot assist prior knowledge or recognition of the object. Prior knowledge of
the object is required in order to transmit additional information about it. The question of
how to start achieving initial recognition will remain unanswered for the present. With regard to this issue, reference is made to the cognition theory of [Eco, 2000], [Vedfelt, 2002],
[Nørretranders, 1991] and others.

9.7 Semiosis; three trichotomies250
This section describes the way in which each of a phenomenon’s three signs can occur in
the three states known as firstness, secondness and thirdness in Peirce’s phenomenology (cf. section 6.4). Three signs in three states each result in three trichotomies. And a range of characteristics are associated with each of these trichotomies, as described below. Most of section 9.7 consists of adapted quotations from Peirce; primarily [Peirce, 1994], [Peirce, 2006
(Marty)] and [Peirce, 2006 (Commens)]. (Please see preface regarding Peirce-quotations).

9.7.1 The first trichotomy (referent)
The point of departure for the three trichotomies is that each phenomenon can be found
in three states: firstness, secondness and thirdness, as described in section 6.4. With regard
to the sign known as the referent (the object itself in relation to a specific idea), Peirce called
these three states qualisign, sinsign and legisign respectively. The distinguishing feature of this
first trichotomy is that the sign is only the object in itself (in relation to a specific idea), and
is not in any way materialised or placed in relation to anything in a consciousness. The
signs of the first trichotomy are pure potentials which can be realised.

249
250

In this connection the word event is synonymous with occurrence or a phenomenon over time.
Peirce used the term “Three sign trichotomies”. Trichotomy (Greek): division into three parts.
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Figure 107. Referent is subdivided into three states: qualisign, sinsign, legisign.

A qualisign is a quality of an object in itself. A qualisign is a firstness. The qualisign cannot actually function as a sign unless it is materialised, and if it is materialised it will no
longer be a qualisign but a sinsign instead. A qualisign is pure potential.
Sinsign (the syllable ‘sin’ (from ‘singular’) being understood in the meaning ‘the only one,
occurring only once’) is a thing, fact or event that actually exists. A sinsign is a secondness.
All existing things or events contain (imply) one or more qualisigns – a selection of possible qualities of the thing or event in question. The distinguishing feature of these qualisigns
is that they form sinsigns by materialisation.
A legisign is a rule which is a sign. A legisign is a thirdness. One characteristic of rules is
that they are laid down by people. The meaning of conventional signs is established by
rules. Any conventional sign (words, for instance) is a legisign. A legisign stands not for a
single object, but for a general type (of objects) which a given group of people (a language
culture) have agreed should carry meaning (in relation to a specific idea). All legisigns mean
something via an event in which they are used. For instance, the word road is a legisign because certain qualities are attributed to it. So the legisign road will exist whether or not it is
ever materialised (by being written down on a piece of paper, for instance). But in some
contexts the word road occurs a number of times on a written page. Each time it is the
same word, the same legisign. But each occurrence of the word is a sinsign (an actual
event). In other words, each legisign contains a sinsign.

9.7.2 The second trichotomy (representamen)
A sign may refer to its object, in which case the sign is called a representamen. Peirce described the state of the representamen as icon, index and symbol respectively.

Figure 108. Representamen is subdivided into three states: icon, index, symbol.
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An icon is a sign that refers to a given object owing to the intrinsic qualities of the sign.
The qualities of the icon resemble251 the qualities of the object252. An icon always possesses
its own qualities, whether or not such an object actually exists. Qualities are what they are,
independently of anything else. The icon is interesting in relation to its own qualities. An
icon is a firstness within the group of representamens.
[Peirce, 1994]: “The only way in which we can directly communicate an idea is by using
an icon. One thing that distinguishes an icon in particular is that direct observation of it
makes it possible to discover other truths about its object than those that are sufficient to
determine the structure of the icon.”
An index is a sign that refers to the object in question because it is directly influenced by
this object. The index is influenced by the object, so it has certain qualities in common with
the object, and it is in relation to these qualities that the sign refers to the object. Everything that focuses the attention is an index. An index is a secondness within the group of
representamens.
Demonstrative pronouns such as this and that are indexes. A pointing finger is an index
(hence the expression index finger). A dicisign alone does not identify an object. An index is
also needed – a demonstrative pronoun, for instance. Similarly, a noun does not identify
the object which it designates. For instance, the noun road. In principle, this noun could refer to any road, but the dicisign ‘This road’ contains a clear reference to one specific road.
A symbol is a sign that refers to the object in question owing to a rule (law)253. A symbol
is a thirdness within the group of representamens. The rule may be a connection of concepts (general ideas) with the effect that the symbol is interpreted as referring to the object
concerned. For instance, the acronym GPS refers to one specific object (Global Positioning System). But the acronym GPS needs to be interpreted before the reference becomes
apparent.
In other words, a symbol is a general type, rule or law. This type, rule or law is realised
via an index (as described above – a legisign always requires a sinsign in order to be realised). All words, sentences, books and other conventional signs are symbols. The symbol
GPS will always exist whether it is written down or not, but each concrete occurrence (of
GPS) constitutes a materialisation of the symbol, and thereby an index.

251
252
253

There is no demand here for identical qualities.
Saussure’s signifié (the signified, idea) can be compared in certain respects to Peirce’s icon; see section 9.2.
Saussure’s signifiant (the signifier, expression) can be compared in certain respects to Peirce’s symbol; see
section 9.2.
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Figure 109. Examples of icons. The sign reflects qualities which resemble or are reminiscent of the qualities
of the objects in question, making it possible to associate a meaning (“I’d better be careful here”). But the
road sign itself is also a symbol because it is included in the highway code as a valid road sign.

Figure 110. Example of an index. The sign is physically influenced by the object (a train), making it an index. The meaning (“I’d better be careful here”, for instance) is expressed directly and obviously in an index, but the meaning is the same as that of the icon and symbol.

Figure 111. Example of a symbol. The sign (a level crossing) is a conventional sign whose meaning must be
learned – it cannot be understood by association. A more obvious association of the road sign above
would be ‘allotment ahead’. A symbol may have associated rules which must be learned by heart. The
meaning (“I’d better be careful here”) is the same as that of the icon and index.

9.7.3 The third trichotomy (interpretant)
A sign may be formed in a consciousness, and it is then called an interpretant. As such, this
sign is a thirdness and can be called rheme, dicisign and argument respectively.

277

Lars Brodersen – Geo-communication and information design

Figure 112. Interpretant is subdivided into three states: Rheme, dicisign, argument. Peirce subdivided argument into the three final forms: hypothesis (abduction), deduction and induction.

Rheme is a sign of qualitative potential. In other words, the sign is understood as a representative of a possible object owing to its qualities. A rheme is a firstness in the group of interpretants.
A dicisign is a sign of actual existence. The sign represents an object with regard to actual
existence. A dicisign must contain a rheme (quality) in order to describe the fact which it is
interpreted as indicating, just as a sinsign implies a qualisign. A dicisign is a secondness in
the group of interpretants.
An argument is a sign of a general rule. The argument works via a dicisign. An argument
is general and not materialised. Materialisation occurs via a dicisign. An argument is a thirdness in the group of interpretants.
[Peirce, 1994]: “The argument stands for its interpretant as a sign of an occurrence of
one or more general rules or a general class of arguments. Owing to their nature, classes of
arguments will always strive towards the truth. The argument presents generally valid rules.
‘Presentation’ is the form of representation that is particular to arguments.”
An argument involves a dicisign, which is called its premise; because the argument can
only put forward the respective rule by presenting it as an example, thereby passing from
the general (the polydimensional, minimum a triad) to the concrete (the one-dimensional, a
dyad). However, a premise has an entirely different strength (in its relation to its interpretant) than a similar dicisign which is only presented because it is based on the argument’s
relations to the surrounding world. Peirce subdivided argument into the three forms of conclusion: hypothesis (abduction), deduction and induction.254

254

Peirce subdivided argument into the three forms of conclusion: abduction, deduction and induction.
Peirce added the concept abduction to the two classical forms of conclusion deduction and induction.
Abduction can also be described as the qualified guess, silent knowldge or implicit information. See
chapter 3.
Abduction is a method used to form a general prediction without positive knowledge that this will
succeed either in the individual case or as a rule. [Peirce, 1994]: “The thing that justifies this method is
that it is the only possible hope of regulating our future behaviour rationally". For Peirce abduction
was essential for all scientific processes. It is abduction that produces new ideas. Abduction registers
analogies between phenomena and concludes that there are additional possible analogies between
them. It was Peirce’s claim that deduction and induction are actually forced to confirm or deny abduction.
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9.8 Further consideration of the second trichotomy:
icon, index and symbol
The division of the representamen into icon, index and symbol is the trichotomy in Peirce that
is quoted most frequently. Representamens are particularly interesting for geocommunication because the transmission of geo-information is characterised by the following facts: (1) it lacks a formal language, (2) to a certain extent and at first glance it is often perceived as one-way, and (3) it concentrates a good deal on the transmission of representamens (message carriers). Owing to the lack of a formal language and the one-way aspect in particular, the transmission of these three types of representamen in geocommunication requires special care, which is why they need to be considered in greater
detail.
Peirce subdivided the representamen into three states: icon, index and symbol. And he subdivided each of these three as well. He divided the icon into three states: picture, diagram, metaphor and called them first-firstness, second-firstness and third-firstness respectively. Peirce divided
the index into two states: reagent and denoter, and he subdivided the symbol into two states:
singular and abstract. It is not clear why he only divided the index and the symbol into two,
instead of applying his customary division into three.

Figure 113. Representamen subdivided into three states: icon, index, symbol. Each of these is subdivided
into additional states.

Deduction: To proceed from general rules and draw conclusions about individual cases (from polydimensional to one-dimensional). Peirce wrote that deduction is an argument referring to a general class
of related (possible) arguments, whose nature is that in the long run experience will prove that the majority of them will have true conclusions (providing the premises are true).
Induction: To proceed from an individual case and draw conclusions about the general situation.
Rules are formed on the basis of a single case (from one-dimensional to polydimensional). Induction
is a method of forming arguments about a specific question. Peirce wrote that induction is either a
trivialising argument, an experimental verification of a general prediction, or an argument based on an
arbitrary selection.
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9.8.1 Icon
[Peirce, 1994]: “The only way to communicate an idea directly is by using an icon. And all
indirect ways of communicating an idea must depend on the use of an icon. So all dicisign
s must contain an icon or a quantity of icons – or else they must contain signs whose
meaning can only be explained by using icons. The idea for which the quantity of icons
contained in a dicisign stands is called the dicisign's (statement’s) predicate255.”
Peirce subdivided the icon into three types of sub-icon (Peirce: hypoicon) reflecting the
state of firstness to which they belong. Picture is first-firstness and represents the simple,
basic qualities in itself. Diagram is second-firstness and represents the object by a structured
likeness – in other words, it represents the relations between the various parts of the object
(in the form of primarily dyadic relations). Metaphor is third-firstness and represents by referring to parallel quality relations in something else with a corresponding meaning.

Figure 114. Icon subdivided into three types of sub-icon.

Picture: [Peirce, 1994]: “…. one thing that definitely distinguishes the icon is that direct
observation of an icon can lead to the discovery of other truths about its object than those
that are sufficient to determine the construction of the icon.” For instance, maps can be
created on the basis of aerial photographs. In one sense an aerial photograph is an index,
because it is a representamen which is directly influenced by the object. In another sense an
aerial photograph has iconic qualities. These iconic qualities can be utilised to construct a
map because an interpretation is carried out in addition to the direct descriptive elements –
in other words, other truths are discovered about the object than the truths which were
needed to construct the aerial photograph. The aerial photograph shows a variety of inked
forms. A comparison of patterns and structures with your experience of what the terrain in
question normally looks like makes it possible to interpret these forms (which mean nothing in themselves) into a pedestrian crossing or road, for instance (see examples in section
15.6 on semantic generalisation).
255

Predicate: the thing described by the subject in a sentence.
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Figure 115. A picture, which is in some respects an index and in other respects an icon. Aerial photograph:
Blominfo A/S.

Photographs, and in particular instant photographs, are informative in a special way because an observer knows that in some respects instant photographs are exactly like the objects they represent. This similarity is due, among other things, to the fact that the photographs have been produced in circumstances ensuring that they are physically forced to
correspond to the objects of reality point by point (owing to the nature of camera lenses
and the associated optical laws). In this respect photographs are in fact secondnesses (indexes) – signs created by physical connections. But the interpretation of photographs is
based on utilising their iconic qualities, for instance as shown in Figure 116, where the
manufacturer (Nycomed Danmark) of a painkiller sends a message by means of an icon.
The person depicted is not the main thing here – the main thing is the associations created in
the minds of anyone who has ever had a headache when they see the icon.

Figure 116. The manufacturer of a painkiller communicates by means of an icon. The icon creates associations in the minds of the readers (from Nycomed Danmark’s advert in “Ud & Se” magazine, published by
the Danish State Railways, December 2005).
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Peirce used an example that indicates the risk of interpretation on the basis of iconic
qualities alone. We might assume that zebras are good-natured animals because in one respect (certain elements in their appearance) they seem to resemble horses256. In this example the function of the horse is to be an icon for the zebra. The assumption that zebras are
good-natured is based on the assumption that if it is possible to find one similarity between
the two animals, the two animals will resemble each other in all other respects as well. Or:
the assumption of similarity in terms of good nature is based on the assumption that it is
true that any similarity between the two animals has a physical cause based on inheritance.
An assumption that laymen can normally only base on a conclusion due to similarities between the two animals, because very few laymen possess sufficient independent knowledge
of how the two species were created to avoid this mistaken conclusion. This example of
the zebra and the horse is in contrast to the example of the photograph above, where we
can assume that most people know that there are optical laws which ensure a physical connection between object and icon. In fact, it turns out that unlike horses, zebras are temperamental beasts!
From the world of geo-communication there is a corresponding example concerning
buildings and their similarity in terms of building materials. People might assume that some
buildings contain identical functions because they look like each other in terms of the
building materials used. But this would obviously be an excessively bold conclusion257.
Diagram: A diagram is an icon whose similarity in terms of qualities is supported by conventional rules. Peirce produced an algebraic formula as an example of this. At first sight
an algebraic formula in its entirety seems to be a (compound) conventional sign (a legisign).
But in fact an algebraic formula is an icon because it exhibits qualitative similarities with
the object (the part of the real world that the algebraic formula seeks to describe). The
qualitative similarities produce the special, organised order of conventional signs (letters,
figures and mathematical signs = symbols) that is included in the formula. So the algebraic
formula is a diagram.

Figure 117. The algebraic formula is an example of a diagram (adapted from [Peirce, 1994]).

256
257

This example only gains the correct meaning if we accept the claim that horses are good-natured.
In the former Soviet Union there were buildings that resembled churches or cathedrals (and before the
Russian Revolution they undoubtedly housed religious functions). Anyone believing during the Soviet
era that these buildings contained the function ‘House of God’ due to a conclusion based on the obvious iconic qualities of such buildings must have been greatly surprised to walk inside! In the Soviet
era many of them were used as museums, storerooms etc.
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Peirce stated that deduction (from the general to the particular) required the use of an
icon. Attempts to communicate an idea using a general rule (a legisign) certainly require
that the conventional sign (symbol) is supplemented by an icon. This leads to the direct
transmission of the idea. This inclusion of the icon in transmission is necessary in order to
deduce any form of truth other than ‘merely’ the general truth for which the legisign explicitly stands. [Peirce, 1994]: “This ability to reveal unexpected truths illustrates the use of algebraic formulae – the iconic characteristic is their dominating attribute.”
For example, let us imagine a town council seeking to prevent cyclists being killed or injured on the roads (the icon in their consciousness). As a result, in the municipal plan (the
legisign) the council states that good, safe conditions for cyclists are vital, and that these
will be achieved by establishing cycle lanes in selected, dangerous areas. This is a general
dicisign of intent. The general aspect is deduced to individual cases by icons, for instance
by the municipality creating maps (in this case functioning as diagrams) indicating the locations that have been selected – perhaps supplemented by a 3D visualisation (image) of the
project plan for each stretch of road involved.
Many diagrams do not resemble their objects in terms of appearance (algebraic formulas
do not do so at all). The similarity only exists with regard to the relations between parts of
the diagram and the objects of reality (a topographical map, a road map or a municipal
planning map, for instance).

Figure 118. A road map is an example of a diagram. Diagrams do not resemble their objects in terms of
appearance. The similarity only exists with regard to the relations between parts of the diagram and the
objects of reality. © Denmark’s National Survey and Cadastre (A 03-04).

The diagram in Figure 118, taken from a road map, does not resemble its object (the
countryside and man-made objects around Lillerød and Birkerød) at all, as anyone flying
over this stretch of landscape would be able to tell you. The similarity between the diagram
and the object consists solely of the fact that with regard to certain qualities the two have
the same relations between their respective parts258. The road map has the same relations
258

Often referred to as topology.

283

Lars Brodersen – Geo-communication and information design

between objects and the parts of the diagram – in terms of certain qualities (including location, junctions, road quality and negotiability).
Figure 119 shows a diagram. The object called road routes consists of a group of representamens (European routes, primary routes and secondary routes); not with regard to road
routes as a whole but with regard to the similarity in the relations (correlation). The icon in
Figure 119 resembles road routes to the extent that it presents the three route classes as coherent. The icon says nothing about the other qualities of road routes, but the associations
are allowed free rein owing to the nature of the icon.

Figure 119. A diagram (as a subicon) for the object road routes. The diagram presents the three classes as
coherent. The icon says nothing about the other qualities of road routes, but the associations are allowed
free rein owing to the nature of the icon.

Metaphor: A metaphor is a figurative, pictorial expression connecting a referent and a
representamen via a certain similarity in meaning.
For instance, ‘She’s got a heart of stone’ is a metaphor used to transmit an idea – in
other words, the communication utilises the similarity between iconic qualities. Most people will probably be able to make an association from the description ‘heart of stone’ to an
idea that the lady concerns is not generously endowed with warm feelings. The same thing
applies to the metaphor ‘slippery as an eel’. Anyone who has ever seen a full eel trap will
easily be able to understand the idea behind the metaphor ‘slippery as an eel’ because the
similarity of iconic qualities is being utilised. Metaphors are not common in geocommunication because ambiguity is not desirable in geo-communication.

9.8.2 Index
Peirce wrote that an index is a representamen whose representative nature consists of the
fact that it is an individual event (secondness). Everything that focuses the attention is an
index.
If the secondness is an existential relation (the noise from a train wheel as it brakes, for
instance), the index is pure (a reagent). If the secondness is a reference (a map, for instance), the index is derived (a designation). Reagents are reflecting (passive). Designations
are deictic (active). All events have qualities, which is why an index also contains a firstness
(an icon).
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Figure 120. Peirce subdivided index into reagent and designation.

When a car driver sounds the horn to attract the attention of a pedestrian and warn
them to keep off the road, the sound of the horn HOOT is an index (a designation) to the
extent that its purpose is to influence the pedestrian’s nervous system and make him jump
aside. The index denotes a real connection between the pedestrian and the object (the car)
– in other words, it denotes a dyad between the two.
Examples of indexes:
Reagents (reflecting, existential relation):
(1) A sundial showing the time of day.
(2) A weathercock.
(3) Wheel tracks crossing mudflats.
(4) A barometer with a low reading is an index of rain.
Designations (deictic, derived):
(1) A finger pointing at something (an index finger, perhaps).
(2) The characteristic three-tone horn of the Swiss postal buses indicating that a par
ticular vehicle is on its way.
(3) A road sign, an address.
(4) A yardstick259.
Here is an example from [Peirce, 1994]: Two men meet on a road, and A says to B ‘The
chimney on that house is on fire.’ B looks around and sees a house with green shutters, a
veranda and a smoking chimney. B walks on and meets a third man (C). B says ‘The chimney on that house is on fire.’ ‘Which house?’ asks C. ‘A house with green shutters and a veranda,’ replies B. ‘Where is this house?’ asks C, who wants an index (a designation, an index
finger, a cross on a map or an address) to connect his sensory apparatus with the house in
question. Words (legisigns and symbols) alone are not sufficient. The deictic pronouns
‘this’ and ‘that’ are indexes because they encourage listeners to focus their attention, use
their sensory apparatus and establish a real connection between their consciousness and
the object concerned.
259

But when an angler spreads his arms to show the size of the fish he has caught, this is an icon.
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9.8.3 Symbol
[Peirce, 1994]: “A symbol is a representamen whose representative nature consists of the
fact that there is a rule to determine its interpretant. All words, sentences, books and other
conventional signs are symbols.”
The word building can be written or spoken. However, it is not the word itself that is
spoken or written, but only a copy or replica of the word. The word exists whether or not
anyone ever says it or writes it down. The word has no concrete existence in itself, although it does have a real life because it corresponds to or represents something that does
have a concrete existence. When the copy of the word is spoken, a conventional sequence
of specific sounds is used (or representamens of sounds). This sequence of specific sounds
is only a sign because a given language culture has a rule stating that the result of these
sounds is a building. The word and its meaning are both general rules.
General rules are created to control individual events and prescribe the qualities of some
of these events. The highway code is an example of a general rule that controls individual
events. Through deduction the rule is materialised in individual events. A symbol is materialised by an index (the general rule is materialised in the form of a concrete event), and behind this there is the icon with qualities.
Example:
Two people go for a walk. One points and says ‘We can cross the river over that footbridge’. Taken together, the sentence and the pointing arm constitute a symbol (designed
to control an individual event). The pointing arm is an index, and as such is an essential
part of the symbol. Without the pointing arm the symbol would not transmit the necessary information with reference to the object. If the other person asks ‘What is a footbridge?’ and the first person replies ‘It’s like a small bridge without a handrail’, he turns
the picture (the icon ‘bridge without a handrail’) into part of the symbol.

Figure 121. Peirce subdivided the symbol into singular symbol and abstract symbol as first-thirdness and second-thirdness respectively. To maintain the systematics, a third-thirdness should be added which can be
called a polysymbol.
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The meaning of the symbol is like a rule, the symbol designates (denotes) something
unique (singular), and the symbol may denote a quality. A pure symbol has a general meaning. Peirce defined two types of derived symbol: (1) the singular symbol, the object of
which is an existing individual object (and which only denotes the kind of qualities that the
object can realise), and (2) the abstract symbol, the only object of which is a quality. To
maintain the systematics (the trichotomy and the three states), a third-thirdness should be
added which could be called a polysymbol. The polysymbol can be characterised by the fact that
the object is a rule (a regulation).
Symbols are used to realise the ideas connected to them. Examples of this are common
words such as town hall, road and railway station. The symbol does not denote an object in
itself (a town hall, road or railway station, for instance). Instead, the symbol realises the
idea behind these words. The use of the symbol requires the user to possess prior knowledge of the idea behind the symbol, enabling the user to imagine such objects. The corresponding indexes may be proper nouns associated with the symbol (Vejle Town Hall,
Kongevejen or Skive Railway Station, for instance).
Example:
Romeo loves Juliet. The word loves is a symbol. Combined with loves there is an idea, a
mental icon of a person who loves another person. This meaning can only be expressed
when the word loves occurs in a sentence in which two people are denoted via indexes. If
the sentence is Romeo loves Juliet, the words Romeo and Juliet are indexes. Without indexes
it is impossible to say who you are talking about, and the only thing remaining will be
general poetry. The indication of concrete people is achieved by the use of indexes. The
effect of the symbol loves is that the objects (the two people) denoted by the index pair
Romeo and Juliet are represented by the icon or picture which most people have in their
consciousness of the lover and the beloved. In order to transmit meaning, the symbol
requires one or more indexes.
The meaning of symbols changes in use and subject to experience, and there is a correlation with time and place. For instance, words such as cool, gay, sad, traveller and loser had different meanings just a few years ago. When a new symbol is formed, perhaps because a
previous symbol no longer communicates the right meaning, this takes place based on
thoughts that involve concepts. Thoughts consist of a mixture of signs. The symbolic part of
this mixture of signs is called concepts. A new symbol can only grow out of existing symbols
(adapted from [Peirce, 1994]).

287

Lars Brodersen – Geo-communication and information design

9.9 Summary of the three trichotomies
A phenomenon appears via the three signs referent, representamen and interpretant. Taken together, these three signs constitute a unit which Peirce called semiosis. Each of these three
signs can occur in three different states: firstness, secondness and thirdness. So the referent itself
can be subdivided into qualisign, sinsign and legisign respectively. The representamen can be
subdivided into icon, index and symbol, and the interpretant can be subdivided into rheme,
dicisign and argument.
Peirce subdivided some of the signs even further: icon, index and symbol (and argument), as
described in the sections above and shown in Figure 122. These sub-representamens can
be given a primary role different from the nine ‘general’ signs in the geo-communication
process. The ‘general’ signs can be seen as primary elements in identifying phenomenon
types, while the sub-representamens can be seen as primary elements in processes involving finding a suitable representamen to connect the referent and interpretant. They can be
seen as belonging primarily to the expressive disciplines, and are therefore not dealt with
any further in this book.

Figure 122. The sign triad (semiosis) versus the three states of a phenomenon. The three signs (referent,
representamen and interpretant) can be categorised in the phenomenon’s three states: firstness, secondness and thirdness. Peirce gave each of the nine signs the designations qualisign, icon, rheme, sinsign, index, dicisign, legisign, symbol and argument respectively. The three states (versions) of the representamen
can be subdivided again.
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One of the most important characteristics of Peirce’s theories is the (eternal) trichotomy
of everything. This is a remarkable feature as well as a fascinating analysis model. However,
it can be shown via the dimension aspect that this is a logical way to proceed (see section
9.10 below). Section 9.10 shows not only the logical connection between the nine signs,
but also how the nine signs in the logical groups can be used directly to analyse and understand phenomena, information, and their meaning in relation to geo-communication.

9.10 The model of states, a model for analysing the
states of signs (semiosis) and phenomena
Sections 9.4 to 9.9 consist primarily of a (processed) extract of Peirce’s semiotics theory. In
some respects the essence consists of the nine sign types (nine sign classes). Section 9.10
also demonstrates that these nine sign types combine into ten phenomenon types (or ten
phenomenon classes). Section 9.10 interprets Peirce’s phenomenology and semiotics theory, extracting the elements needed to develop a theory of phenomenology and semiotics
in geo-communication. A theory whose materialisation in the form of a model can be used
to analyse semiosis – the signs by which phenomena appear, and the states of phenomena.
The model is a meta-information model (a polysymbol), and will be called the model of states
(see Figure 132)260.
To some extent it is modifying the truth about phenomenology theory to state that the
model can be used to analyse phenomena. Phenomena appear via signs. So in principle it is
these signs that people actually gain contact with, and strictly speaking it is these signs that
can be analysed – or rather their semiosis (combination of signs). But in view of the fact that
the task of this book is to develop a theory and models to support the producers of geoinformation, I will allow myself to make this slight modification in order to make the task
run more smoothly. In practical everyday work with ‘phenomena’ and semiosis, the difference is hardly critical.
In section 9.11 the theory and model are used to analyse a range of phenomena. The
analysis will lead to a description of how the theory and the model of states constitute a
complete basis for understanding and describing phenomena in geo-communication. Section 9.12 describes a range of everyday phenomena from a theoretical viewpoint – based
on a range of phenomena typical in geo-communication which are analysed using the theory and the model of states.

260

The basic structure of the model is originally and partially inspired by [Øhrstrøm, 2002].
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9.10.1 Theory for analysing phenomena (signs and states)
A change in sensing produces an experience which makes a realisation possible. The development of relations to previous experiences is based in the formation of experience. Sensing is firstness, experience is secondness, and realisation is thirdness.

Figure 123. Realisation is the final result of the process of sensing and experience. Sensing is firstness, experience is secondness, and realisation is thirdness.

Initially it seems logical to believe that an object is sensed directly (perhaps based on the
motto ‘I can easily see all the attributes of an object’), and that the result of sensing passes
directly to realisation. But it is not that simple. With regard to experience, Peirce said (cf.
section 9.5) that an object is sensed not in its entirety but only in relation to certain attributes which it possesses, and that these attributes are transmitted by signs.

Figure 124. It might seem as if an object is sensed in its entirety, from where a signal is sent directly to realisation. But this is not the case! The figure is wrong!

Sensing occurs on the basis of signs (signs representing an object in relation to a specific
idea), and this sensing generates a new sign in the consciousness (the interpretant) of a
sensing person. The combination of the object (in relation to a specific idea), sensing and
interpretant is what appears in the form of a phenomenon. In this connection, objects can
be both tangible and intangible (a road and a holiday experience, for instance).
A distinction should be drawn between the object in its entirety and the object in relation to a specific idea; and if the representamen is introduced as the messenger between the
object and the interpretant, Figure 125 is the result. I intend to concentrate on the signs in
the process and not to explore the processes involved in sensing-experience-realisation any
further; because the former is the core of the task of this book, whereas the latter is not
part of the task of the book, but belongs to cognitive theory instead.
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Figure 125. If a distinction is drawn between the object in its entirety and the object in relation to a specific idea, a phenomenon appears not just via the interpretant and sensing but also via the object (in relation to a specific idea). The sign functions as a reference (to the object). Sensing is shown at an angle to
the representamen to indicate that the representamen constitutes the foundation of sensing.

Figure 126. A phenomenon appears via the referent (the object in relation to a specific idea) the representamen and the interpretant. At the same time, the phenomenon’s three states (firstness, secondness and
thirdness) should be observed – each can be characterised by the concepts shown in the figure.
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A phenomenon’s three states (firstness, secondness and thirdness) can be characterised
by the concepts described in Figure 126 (under the red ellipse). Some of the concepts
shown in Figure 126 to characterise firstness, secondness and thirdness have been taken
from Peirce’s texts – and some are concepts that I have added to explain and identify relations to geo-communication.
In other words, a phenomenon can be regarded from the viewpoint sign (referent, representamen, interpretant) and from the viewpoint states (firstness, secondness, thirdness). It
seems like an obvious step to combine sign and states in the same figure with signs running
along the horizontal axis and states running up the vertical axis (states being vertical because
there is a progression or movement upwards in terms of states from firstness to secondness to thirdness). The result is Figure 127.

Figure 127. A phenomenon appears via the three signs referent, representamen and interpretant. A phenomenon
can also be regarded from the viewpoint states (firstness, secondness and thirdness).

Each of the three signs can occupy the three states, leading to a table (Figure 128)
whose cells correspond to Peirce’s nine sign types (cf. section 9.7).
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Figure 128. A combination of signs and the phenomenon’s states leads to a table with nine cells corresponding to Peirce’s nine sign types (cf. section 9.7).

In Figure 129 Peirce’s names for the nine sign classes are added to the table shown in
Figure 128. This figure is almost identical to Figure 122, but it does not contain subicons,
subindexes and subsymbols (because these belong primarily to the expression of a transmission and not to the identification of content).

Figure 129. According to Peirce, these are the nine necessary signs by which phenomena appear. The nine
sign types can be combined into a table of nine cells. The figure is virtually identical to Figure 122.
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Figure 130. Taken together, the nine signs (the nine cells in the table) constitute the necessary basis for describing phenomena. A phenomenon appears using a sign from each of the three columns. Is there a system in the composition options for these signs, or is there a completely free choice? For instance, is a
qualisign-index-argument phenomenon possible? No, the figure is misleading! It would be convenient if it
were possible to take the point of departure in the firstness (reality in all its infinity), and the consciousness
would end at the highest level – in the argument, with all the relations in place. It would be convenient,
but unfortunately it is not possible!

All three sign types (referent, representamen and interpretant) must be present, so one
cell (sign) must be chosen from each of the three columns in the table. Naturally, it is a
good question whether it is possible to choose freely between the signs for a qualisignindex-argument phenomenon (as in Figure 130), or whether the options are systematic. It
is not possible to see whether the composition illustrated in Figure 130 is a real and reasonable composition of signs. Later on in this section, we will learn that this is not the case.
Figure 130 is misleading!
It would be convenient if a qualisign-index-argument phenomenon were possible
(Figure 130). This would mean that the phenomenon would take its point of departure in
the firstness, the zero-dimensional, the potential (reality in all its infinity), and via the secondness, the one-dimensional took the consciousness picture to the highest state – to
thirdness, the polydimensional (in the argument), where all the relations are in place. Or in
other words: it would be convenient if the point of departure could be taken in reality in all
its infinity (i.e. data), and if the user could be taken onto knowledge level via information.
Unfortunately this is not possible, as shown below.
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If the dimension aspect (cf. section 6.4.3) is included in the states, it becomes obvious
that there is a free choice of sign composition. When it is a monad, firstness is zerodimensional because it has no relations to its surroundings. When it is a dyad, secondness
is one-dimensional because its only relation is that it is an actual event. As a minimum,
thirdness is a triad and therefore two- or polydimensional because its relations occur in all
‘directions’. These dimension aspects can be added to the table as a dimensional axis (see
Figure 131).

Figure 131. The composition of signs is not free, but is determined by the dimensions of the states.
Firstness is zero-dimensional, secondness is one-dimensional, and thirdness is two- or polydimensional.

In each phenomenon, from referent via representamen to interpretant, the dimensions
cannot be increased. The dimensions can be maintained or reduced. Or in other words:
additional information cannot be added. Information can be maintained or removed. So
the choice of signs from referent via representamen to interpretant (from left to right) is either horizontal (dimensions maintained) or downwards (dimensions reduced).
At this point in the theory formation it is extremely important to remember that the
model applies to one information transmission. In one transmission it is not possible to add
further information, so it is not possible to go up a dimension. On the other hand, during a
communication (during and after a number of transmissions) it is naturally possible to add
further information via induction, deduction and hypothesis (abduction). But in the simple
transmission to which the model applies, the amount of information is at best constant.
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Figure 132. The model of states – a meta-information model. The composition of signs is determined by
the dimensions. In the process from referent via representamen to interpretant the dimensions can be
maintained or reduced – but not increased. So it is a system with a general tendency from the top left
down towards the right. The main purpose of the colours of the arrows in this model of states is to keep
the arrows visually distinct from each other.

The model of states in Figure 132 shows that if producers wish the effect on users to be
zero-, one- or polydimensional, they must start at a corresponding dimension level at least
when choosing the sign composition. For instance, if the interpretant for the user is to be
an argument, the producer must start in a legisign. In practice (in a conversation, for instance) there will be a rapid change between sign compositions which is often unnoticed –
between the possible combinations of the nine signs. After expanding on an individual,
current event you proceed to a generalisation via a meaning and a logical judgement, concluding by transmitting a metaphor (an icon) so the idea ‘sinks in’ with the audience.
Thanks to the dimension aspect that has been added, the model of states also shows
that there are the following ten sign combination options – ten classes of phenomena (as
described by Peirce, as well):
(1)
Legisign-symbol-argument
(2)
Legisign-symbol-dicisign
(3)
Legisign-symbol-rheme
(4)
Legisign-index-dicisign
(5)
Legisign-index-rheme
(6)
Legisign-icon-rheme
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(7)
Sinsign-index-dicisign
(8)
Sinsign-index-rheme
(9)
Sinsign-icon-rheme
(10) Qualisign-icon-rheme
The nature of these ten classes will be discussed in section 9.11. In this connection, it is
interesting to note that in the list above there are:

Figure 133. The statistical distribution of signs in phenomena. The maximum in each of the three columns
is achieved in legisign, index and rheme.

This may mean that a producer must try hard to avoid an average transmission (legisignindex-rheme). It is certainly an indication that the normal phenomenon contains a drop in
dimensions from referent to interpretant.

Figure 134. The distribution of signs in phenomena. The normal is a legisign-index-rheme phenomenon.

Figure 135. The distribution of signs in phenomena. A qualisign-index-argument phenomenon would be
convenient if it were possible. But it is not possible.

It would be convenient (cf. Figure 130) if a qualisign-index-argument phenomenon were
possible. But unfortunately it is not possible. This is logical enough, because normally information will be lost in a transmission (cf. [Shannon et al. 1949], for instance), and it
would be an illusion to reckon on information being added during a transmission.
The schism outlined above constitutes the challenge facing a producer: how to ensure
that the information level or dimension level is maintained. Or in other words: the challenge facing the producer is how to create communication despite the fact that the information level will normally be reduced (from referent to interpretant).
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9.10.2 Necessary sign types in ideal communication
An ideal communication, considered at a meta-level, must contain all ten classes of phenomena, all ten phenomenon types. This is linked to the aspects explained by Gadamer in
the ‘preparation’ for the fusion of horizons (cf. chapter 7), according to which the two parties move towards a fusion of horizons and will therefore move between all three levels. As
a result, communication cannot be achieved unless all nine sign types are present. In special
circumstances it may not be necessary (and may even be superfluous) to include all ten
phenomenon types. But in most cases involving people I believe that firstness, secondness
and thirdness are needed in all three sign types (referent, representamen and interpretant).
For instance, what is a thirdness (rule, relations) without concrete action – in connection
with a practical life among people where communication takes place? What is the point of
relations or rules that are never expressed in concrete actions? Can people perform concrete actions without referring to a rule or relations? In modern western society people are
(generally) expected to be aware of their situation with regard to legislation and social contexts, and to be able to give reasons for their actions. An action or secondness justified by
the dicisign (statement) ‘I did it because I wanted to’ (a firstness) is not comme il faut in western society. Nor is it (generally) acceptable to simply ‘be’ (to turn your back on society and
simply exist). People are expected to enter into relations (social, work-related, educational
etc.) or thirdnesses, and to contribute a certain work effort or secondness.
Another viewpoint is that a user’s need for an interpretant as firstness, secondness and
thirdness in many (perhaps most) cases may vary between the three states, which is beyond the
influence of the producer! A producer must be prepared for the user to find their own interpretant level or always demand that all three levels are available. Perhaps there is actually a
need in most cases for all three states to be present in each case of communication. For instance, see the example of the two holidaymakers in section 8.4.2 (Figure 75 to Figure 84).
In other words, ideal communication consists of free combinations of all ten phenomenon types. The producer is responsible for identifying the referent and producing the representamen. The user is entitled to choose the interpretant state. For users the referent and
representamen constitute a ‘supermarket’ in which they can ‘shop’ until a reasonable decision-making basis has been established. It is worth recalling at this point (cf. section 8.4)
that the producer and user may easily be the same person.
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Figure 136. Ideal communication consists of free combinations of all ten phenomenon types. The producer is responsible for identifying the referent and producing the representamen. The user is entitled to
choose the interpretant state. For users the referent and representamen constitute a ‘supermarket’ in which
they can ‘shop’ until a reasonable decision-making basis has been established. It is worth recalling at this
point (cf. section 8.4) that the producer and user may easily be the same person.

The special cases in which it is not necessary or sensible to ensure that all ten phenomenon types are included in communication might include (for instance) obedience schools
for dogs or old-fashioned apprenticeships involving ‘communication’ in the form of physical punishment (secondness) until something has been learned. In such cases, it is probably
inadvisable to include thirdnesses (rules, regulations, a wider context of understanding).
But the firstness (fear) will be present in both the dog and the apprentice.

9.11 Description of geo-communicative phenomena
using the model of states
In section 9.11 each of the ten classes of phenomena will be described – partly on a theoretical level using diagrams (as subicons) based on the model of states, and partly on a concrete level using examples (corresponding to pictures as subicons). The point of departure
for the discussion of the ten classes of phenomena is the model of states in Figure 132 and
the descriptive concepts shown in Figure 126.
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1) Qualisign-icon-rheme (Peirce: Rhematic iconic qualisign)

Figure 137. The model of states emphasising the phenomenon qualisign-icon-rheme. Note that the dimensions are retained, so the information is retained from referent to interpretant.

[Peirce, 1994]: “A qualisign (a feeling of ‘red’, for instance) is any quality (to the extent
that it is a sign). A quality is positive and immediate to itself, so a quality can only designate
an object owing to some form of similarity or common element; in other words, a qualisign
must be an icon. And since a quality is a purely logical possibility, it can also only be interpreted as a sign of its nature261, in other words as a rheme.”

261

Nudansk Ordbog on nature: “A basic attribute or unity of basic attributes characterising a specific
person, a specific animal or a specific type of something”.
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Examples:
a) Ford. A raised riverbed constitutes the potential for a ford, so it is a qualisign; the object
itself in relation to a specific idea – not in its entirety because there are many other qualities
associated with the riverbed. This special quality can be realised in certain circumstances,
but it has not necessarily ever been realised, described or acknowledged. The representamen is an icon (a picture, diagram or metaphor) referring to a potential owing to its qualitative similarities. The interpretant, drawn in the consciousness of a person, is a picture of
the qualitative possibility of crossing a river.

Figure 138. Icon for a ford.

b) Municipal plan. The purely potential chance of planning the future of a municipality
using a municipal plan is a qualisign. The potential or municipal plan may have many qualities. A picture, diagram or perhaps even a metaphor (an icon) may give a citizen an idea (an
interpretant) of possible qualities in a municipal plan – the idea that it will be possible to
exert some kind of influence, for instance. The qualisign-icon-rheme creates an idea of potential qualities, and these are not linked to anything concrete or anything rule-bound.
c) Religious icon paintings from the 15th century. The depiction or icon painting refers
to God owing to certain qualitative similarities. God Himself is pure potential with an infinite number of qualities that may be ‘realised’ in various situations. The interpretant (drawn
inside a person’s consciousness) is a picture of God based on the associations that the icon
generates.
d) When you sit dreaming over a (fictitious) topographical map, this phenomenon can
be designated a qualisign-icon-rheme. Your dreams focus on the qualities of the landscape,
its potential for offering (making possible) one or more pleasant experiences. As long as
you are only dreaming, you are only interested in the qualities of the object in question. It is
not until you start thinking about realising the dreams that the actual realities become relevant. Dreams do not depend on the actual situation.
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2) Sinsign-icon-rheme (Peirce: Rhematic iconic sinsign)

Figure 139. The model of states emphasising the phenomenon sinsign-icon-rheme. Note that from referent to interpretant you go one dimension level down, losing information. Perhaps this is a good idea – in
relation to the project identity.

[Peirce, 1994]: “An iconic sinsign (an individual diagram, for instance) is any object for
the experience (to the extent that a certain quality in it makes it determine the idea of an
object). This is an icon and therefore a sign owing to similarity alone, so it can only be interpreted as a sign of nature or a rheme. So it will contain a qualisign.”
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Examples:
a) The picture (the icon) in Figure 138 is a picture of a ford, which at the time the photograph was taken was an actual, concrete, unique event. At that moment the picture was a
reference to this actual, concrete, unique event – so it was a sinsign-icon-rheme. Owing to
the vagaries of nature, this ford no longer exists. Other fords (nearby) may now exist by
way of compensation, or the river may have dried up so there is no longer any need for a
ford. As a result, the photograph now functions as a qualisign-icon-rheme; the photographer has a memory associated with the picture.
b) A given municipal plan can exist as a concrete, actual occurrence. The user gains
knowledge of it using an icon (picture, diagram or metaphor), and therefore develops an
idea of the potential qualities in the municipal plan. Nothing concrete is known about the
municipal plan, apart from the fact that it exists.
c) Personal notes (a Mind Map, for instance) from a meeting or lecture. The object (the
lecture) is a current, actual, unique event. The representamen is an icon because the personal Mind Map refers to the qualities of the lecture. Not in relation to the object as a
whole, but in relation to certain qualities (which the person writing the notes felt were interesting). The interpretant is a picture in the person’s consciousness of the lecture, an idea
about the qualities and associations of the lecture.
d) A sketch of a landscape that reminds the painter of the landscape (or creates an idea
of the landscape in others). The icon below (the picture in Figure 140) reminds the photographer of certain special qualities that nobody else can know about. But at the same time
the picture gives anyone observing it the chance to create their own impressions of the
landscape as it is depicted.

Figure 140. An icon for certain special experiences associated with a given location.
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3) Sinsign-index-rheme (Peirce: Rhematic indexical sinsign)

Figure 141. The model of states emphasising the phenomenon sinsign-index-rheme. Note that from referent to interpretant you go one dimension level down, losing information. Perhaps this is a good idea – in
relation to the project identity. The difference in relation to sinsign-icon-rheme is that here the producer
offers the user a representamen with a higher level of information.

[Peirce, 1994]: “A rhematic indexical sinsign (a spontaneous scream, for instance) is any
object of direct experience to the extent that it draws attention to the object that causes its
presence.”
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Examples:
a) The ford is an actual concrete event, a sinsign. The index is a sign which is physically, directly influenced by the object. This index might be tyre tracks (or footprints) leading down
into the water on one side of the river and up the other side, or vice versa. The interpretant, the consciousness picture in the person standing in the location in question looking at
the index (the tyre tracks) is an idea of the potential, of the chance of crossing the river.
b) A given municipal plan exists in the form of a concrete, actual occurrence. The sinsign for the object is the municipal plan in relation to the idea or usage that something
must be transmitted about the municipal plan to the citizens concerned. The municipal
plan is larger than the thing being transmitted – for instance, it is not possible to write
down all the parts of the plan that are located in the thoughts of the city fathers. At a town
council meeting qualities of the municipal plan are expressed other than those that are (potentially) transmitted to the citizens. The index of the municipal plan is an actual, concrete
copy of the written municipal plan – something which could be borrowed from the library,
for instance. Unfortunately, the user is unable to read the text (because it is too political
and technocratic). As a result, the municipal plan remains vague for the user in relation to
the specific idea or usage which the user has in his/her head; and the user ‘only’ manages
to gain an idea (a rheme) of the potential or possible qualities hidden in the document (the
index).
c) A “HOOT” (the representamen) from a car is an index because it is an actual event.
The hoot draws the pedestrian’s attention to the object. In other words, an interpretant is
created, a sign inside the head of the pedestrian in relation to an idea about the object’s
quality, without this quality containing anything other than the potential that ‘something is
happening’. The car is the object – not in its entirety but in relation to a specific idea; the
car is a sinsign. The representamen (the index) is influenced directly by the object. If the
sound from the car had contained special information about this object, the interpretant
would have been a dicisign. But in the form of a HOOT alone, the sign only refers to a potential or quality.
d) In certain respects a topographical map can be regarded as an index because it depicts
a concrete landscape in such a way that the phenomenon’s elements (legends on the map)
are located as they are in reality – although they are transformed via a ratio of measurement. The index may generate a rheme if the sign (the interpretant) is an idea of the qualities of this landscape in general. No concrete attitudes are adopted.
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4) Sinsign-index-dicisign (Peirce: Dicent indexical sinsign)

Figure 142. The model of states emphasising the phenomenon sinsign-index-dicisign. Note that the dimensions are retained – in other words, the information is retained from referent to interpretant.

[Peirce, 1994]: “A dicent sinsign is any object of direct experience to the extent that it is
a sign, and as such provides information about its object. It can only do this if it truly influenced by its object; in other words, it must be an index. The only information it transmits
deals with actual events. Any such sign must contain an iconic sinsign which makes the information physical, and a rhematic indexical sinsign which designates the object to which
the information refers. But the way in which these two are combined, their syntax, must
also be of significance.”
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Examples:
a) The ford is an actual concrete event, a sinsign. The index is a sign which is physically, directly influenced by the object. This index might be tyre tracks (or footprints) leading down
into the water on one side of the river and up the other side, or vice versa. The interpretant, the consciousness picture in the person standing in the location in question looking at
the index (the tyre tracks) is an experience that this concrete river can be crossed, or an experience that ‘I will cross by following the index’.
b) A given municipal plan exists in the form of a concrete, actual occurrence. The sinsign for the object is the municipal plan in relation to the idea or usage that something
must be transmitted about the municipal plan to the citizens concerned. The municipal
plan is larger than the thing being transmitted. The index of the municipal plan is an actual,
concrete copy of the written municipal plan – something which could be borrowed from
the library, for instance. Citizens read the municipal plan (given by the index) and obtain
knowledge of concrete measures (they’re going to build a road here, they’re planning to
build houses there). But the chance of exerting any influence remains vague.
c) A weathercock and wind can be regarded as a phenomenon. The object is an actual
event (the wind), and therefore a sinsign. The representamen (the weathercock) is directly
influenced by the object (the wind), and is therefore an index. The interpretant (the consciousness picture) is information about the direction of the wind at present in the concrete
actual event, and is therefore a dicisign. In itself, the weathercock is an iconic sinsign because the direction in which it points resembles something else – the object called direction
of the wind cannot actually be seen.

Figure 143. An index for the direction of the wind.

d) I want to find my way from address A to address B, so I use a computer mapping
program. I only want to create a dyad between myself (address A) and my goal (address B).
The actual locations (A and B) are shown by their mutual relations on the map (an index). I
only want to know how to get from A to B. I am not interested in distances, the surroundings or any possibly attractive scenic routes. Computer mapping programs are created for
dyads or concrete events – not for dreaming.
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5) Legisign-icon-rheme (Peirce: Rhematic iconic legisign)

Figure 144. The model of states emphasising the phenomenon legisign-icon-rheme. Note that from referent to interpretant you go two dimension levels down, losing information. Perhaps this is a good idea – in
relation to the project identity.

[Peirce, 1994]: “An iconic legisign (for instance a diagram, apart from its actual individuality) is any general rule to the extent that all its elements are necessary to produce a specific quality making it suitable for the creation of a mental idea of a similar object.”

308

Theory formation – Semiotics and phenomenology

Examples:
a) The general rule that fords can be used to cross rivers is a legisign. It does not depend
on the actual existence of any such fords. The representamen of the rule is shown in Figure
138 as an icon. The icon refers to the rule owing to similarities with the rule. The interpretant of this (a sign in the person’s consciousness) is an idea of the potential for crossing
rivers using fords.
b) The general rule (law) that municipal plans and their content are necessary is a
legisign. The general rule exists whether or not any concrete municipal plans are ever actually drawn up. The law, the object in its entirety, contains more qualities than those which
are relevant for employees of a municipality. As a result, the legisign is not the object in its
entirety, but only the object in relation to an idea or usage. The message about this fact is
transmitted via the representamen, an icon, which refers to the regulation or law via similarities between the two – for instance, a simple message from one colleague to another to
the effect that such a law exists, specifying something about the preparation and content of
such plans. The idea in the user, the interpretant, remains vague, but is an idea about the
potential, about the qualities of the object (the law).
c) A diagram for the construction of a radio. The diagram is a rule about how to construct a radio (a general rule), but is not an actual radio. The rule is a legisign. The rule is
materialised in the form of an icon, the actual diagram (the diagram itself is an iconic sinsign because it is an actual existence, but in relation to the special idea about constructing a
radio it is a legisign-icon). The representamen is something that in a certain sense has the
same qualities as the possible object (the radio – if the rule is observed). The interpretant is
an idea about a possibility (the chance to obtain a radio).
d) The rule that ‘green leaves appear on the trees in the spring’. The object (spring, trees,
green leaves) creates a picture (icon) which generates a mental idea of a time of fresh, green
leaves. No particular trees or leaves, and no particular time.
e) Legisigns which can be used in mapmaking include road categories (European motorways, A roads, B roads etc.) and the urban structure in a municipal plan (regional centre,
town centre, local centre). The legisign is a rule, not the actual event. The legisign is attached to the actual event like a label. The icon of the road categories may be any road map
which replicates in certain respects some of the qualities of the objects (road categories),
for instance their typical features (do they have a lot of bends, are there many long, straight
stretches, how frequently do they occur). The interpretant consists of ideas about the qualities of the road categories based on the study of the random map concerned without being
interested in whether these roads actually exist or not.
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6) Legisign-index-rheme (Peirce: Rhematic indexical legisign)

Figure 145. The model of states emphasising the phenomenon legisign-index-rheme. Note that from referent to interpretant you go two dimension levels down, losing information. Perhaps this is a good idea –
in relation to the project identity. The difference compared to legisign-icon-rheme is that here the producer offers the user a representamen with a higher level of information.

[Peirce, 1994]: “A rhematic indexical legisign (for instance a demonstrative pronoun
(‘that book there’)) is any general rule or law, however it is laid down, that requires all its
elements to be actually influenced by its object in such a way that it only draws attention to
this object.”
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Examples:
a) The concept ford or the rule that fords can be used to cross rivers is general and not dependent either on the existence of fords, or on the existence of people who ever cross rivers using fords. This general rule (or concept) appears to a person in the form of an index,
a sign, which is directly influenced by an actual, concrete ford; the index could be tyre
tracks leading down into the water and up from the water. This index, the concrete tyre
tracks in the location in question, may lead to an idea in the person’s consciousness concerning the potential for crossing the river.
b) The general rule (law) that municipal plans and their content are necessary is a
legisign. The general rule exists, whether concrete municipal plans are ever drawn up or
not. The law, the object in its entirety, contains more qualities than the number relevant for
employees of a municipality, for instance. As a result, the legisign is not the object in its entirety but merely the object in relation to an idea, a usage. The message about this is transmitted via the representamen, an index, which refers to the rule or law owing to the causal
connection between the two – the law written as a text and printed on paper, for instance.
The user does not read the law, perhaps because the text seems too difficult or because
there is insufficient time. So the user must be content to look at the text of the law lying on
the desk. The idea in the user, the interpretant, remains vague, but there is an idea about
the potential, about the qualities of the object (law).
c) The sentence ‘that book there’ is a legisign-index-rheme. The demonstrative pronoun
‘that’ is a legisign and has the effect of an index (directly influenced by an object in a concrete case because the word and sentence are pronounced and therefore occur as a concrete case) directly influenced by the object (the book) because the index has a direct reference. The interpretant gives an idea about the object (the book).
d) Among other things, a company contains rules governing the behaviour of its employees, the legisign. The rules (governing behaviour) only exist in the mind of the managing director, and are unfortunately only expressed in the form of indexes, in the form of
rewards and dismissals – concrete, direct events. ‘You are not obeying the rules, so you are
fired!’ For the employees, including those who are influenced directly, the consciousness
picture about the rules remains vague because their knowledge of the rules is limited to the
given indexes (events in which rewards or notices of dismissal are distributed). There is no
justification for turning the interpretant into anything more than a mere rheme (firstness).
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7) Legisign-index-dicisign (Peirce: Dicent indexical legisign)

Figure 146. The model of states emphasising the phenomenon legisign-index-dicisign. Note that – congruent to sinsign-icon-rheme – from referent to interpretant you go one dimension level down, losing information. Perhaps this is a good idea – in relation to the project identity.

[Peirce, 1994]: “A dicent indexical legisign (for instance a shout of warning on the street
‘Watch out!’) is any general rule or type no matter how it is determined that requires all its
elements to be truly influenced by its object in such a way that it provides definite information about the object.”
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Examples:
a) The legisign is a general rule about fords, a general concept. This is presented to the person in the form of an index in the form of tyre tracks or footprints on both sides of the
river. The interpretant is a concrete, actual experience that it is possible to cross here, or
‘I’m going to cross’.
b) The general rule (law) that municipal plans and their content are necessary is a
legisign. The general rule exists, whether concrete municipal plans are ever drawn up or
not. The law, the object in its entirety, contains more qualities than the number relevant for
employees of a municipality, for instance. As a result, the legisign is not the object in its entirety but merely the object in relation to an idea, a usage. The message about this is transmitted via the representamen, an index, which refers to the rule or law owing to the causal
connection between the two – the law written as a text and printed on paper, for instance.
The user reads the text of the law and finds instructions for concrete actions (when planning roads, take the following action). In other respects the potential remains undiscovered
– as do relations to other issues in the municipality or society.
c) A shout such as ‘Watch out for that car!’ is a legisign because it is a general rule that
this is what you do when you wish to warn someone about something specific. The index
or representamen (‘Watch out for that car!’) is directly influenced by the object, and the interpretant becomes a dicisign about an actual fact (more than a potential). The characteristic three-tone horn sounded by Swiss postal buses is an example of a legisign-index-dicisign
(see section 9.12.3).
d) Among other things, a company contains rules governing the behaviour of its employees, the legisign. The rules (governing behaviour) only exist in the mind of the managing director, and are unfortunately only expressed in the form of indexes, in the form of
rewards and dismissals – concrete, direct events. ‘You are laughing during working hours,
you are not obeying the rules, so you are fired!’ For the employees, including those who are
influenced directly, the consciousness picture about the rules remains vague apart from the
idea of laughing during working hours. They now know that laughing during working
hours is forbidden! But they do not know why. Any further knowledge of the rule remains
vague.
If the managing director expects his employees to understand the rule after the laughing/firing incident, expecting them to act in accordance with the rule in future (in other
words, if he expects that the interpretant ends up in an argument), he will be disappointed
or dissatisfied. No further dimensions or information can be added from the index up to
the argument. The dimensions can be retained or reduced.

313

Lars Brodersen – Geo-communication and information design

8) Legisign-symbol-rheme (Peirce: Rhematic symbol legisign)

Figure 147. The model of states emphasising the phenomenon legisign-symbol-rheme. Note that from
referent to interpretant you go two dimension levels down, losing information. Perhaps this is a good idea
– in relation to the project identity. The difference compared with legisign-icon-rheme and legisign-indexrheme is that here the producer offers the user a representamen with a higher level of information.

[Peirce, 1994]: “A rhematic symbol or symbolic rheme is a sign connected with its object
via an association of common ideas in such a way that its replica generates a mental picture
which, owing to certain mental habits, tends to generate a general concept, and the replica
is interpreted as a sign of an object which is an individual example of the concept. The demonstrative pronoun ‘that’ is a legisign, because it is a common type; but it is not a symbol
because it does not denote a common concept. Its replica draws attention to a single object
and is a rhematic indexical sinsign. A replica of the word ‘camel’ is also a rhematic indexical
sinsign, because it is actually influenced due to the knowledge of camels that is shared by
the speaker and the audience, and by the actual camel it denotes (for instance). It is
through this kind of real connection that the word ‘camel’ generates the idea (rheme) about
a camel.”
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Examples:
a) The general rule for fords and their qualities with regard to crossing a river may be expressed in the form of a representamen as a symbol via the sentence ‘fords can be used to
cross rivers.’ The representamen creates a picture inside the head of the person in the form
of an idea about the potential for crossing.
b) The general rule (law) that municipal plans and their content are necessary is a
legisign. The general rule exists, whether concrete municipal plans are ever drawn up or
not. The law, the object in its entirety, contains more qualities than the number relevant for
employees of a municipality, for instance. As a result, the legisign is not the object in its entirety but merely the object in relation to an idea, a usage. The symbol (the representamen)
refers to the rule (the law) via the rule-bound connection. The symbol contains all the relations in the law: who decides what, who does what, which documents belong where etc.
The symbol is materialised through the index. The user reads the text of the law but does
not understand it, and only gains a vague sense of potentials, rules and concrete actions.
c) The noun ‘house’ is a general rule (a common designation) which owing to its habitual interpretation appears in the form of a symbol (it is also a convention because the object it designates is described in dictionaries of language). The interpretant is a possible idea
about what it might be. A house may be a great number of actual events, but the idea of a
house is generated inside the head.
d) Among other things, a company contains rules governing the behaviour of its employees, the legisign. The rules (governing behaviour) only exist in the mind of the managing director, but are formulated and expressed through a symbol (the representamen of the
rules). The symbol is materialised through an index. The employee, who does not speak
Danish, cannot read the rules and (being new) only has a vague sense of the rules and the
potential they contain (for instance the risk of being fired if you infringe the rules).
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9) Legisign-symbol-dicisign (Peirce: Dicent symbol legisign)

Figure 148. The model of states emphasising the phenomenon legisign-symbol-dicisign. Note that – congruent to sinsign-index-rheme – from referent to interpretant you go one dimension level down, losing information. Perhaps this is a good idea – in relation to the project identity.

[Peirce, 1994]: “A dicent symbol or common dicisign is a sign that is connected to its
object by an association of common ideas, and functions as a rhematic symbol.”
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Examples:
a) The legisign for the ford is the general rule that fords can be used to cross rivers. This
rule is expressed in the form of a representamen, a symbol, such as the sentence ‘fords can
be used to cross rivers’. The interpretant is a concrete, direct experience that ‘the river can
be crossed here’. The symbol functions through an index, just as the dicisign functions
through the object’s qualities (the river can be crossed safely).
b) The general rule (law) that municipal plans and their content are necessary is a
legisign. The symbol (the representamen) refers to the rule or law via the rule-bound connection. The symbol contains all the relations in the law: who decides what, who does
what, which documents belong where etc. The symbol is materialised through the index.
The user reads the text of the law and finds the concrete instructions for action. Other potentials and wider connections are not discovered.
c) Among other things, a company contains rules governing the behaviour of its employees, the legisign. The rules (governing behaviour) only exist in the mind of the managing director, but are formulated and expressed through a symbol (the representamen of the
rules). The symbol is materialised through an index. The employee, who does not speak
Danish, cannot read the rules and (being new) only has a vague sense of the rules and the
potential they contain (for instance the risk of being fired if you infringe the rules). But this
new employee experiences an event in which a colleague laughs (during working hours)
and is immediately (as a consequence) fired. This concrete event becomes a dicisign in the
interpretant.
d) The legisign for firewood is the rule that hedges can or must be converted into firewood. The symbol may be the sentence ‘firewood comes from hedges’; the word firewood is
interpreted in habitual fashion as ‘some wood of a suitable size and qualities with suitable
attributes for use in a wood-burning stove’. The interpretant is a message to your spouse:
‘Let’s drive down to the hedge and get some firewood’ (dicisign, the concrete experience,
the concrete event). The symbol does not work in the concrete case through an index, and
the qualities of the event (realisation of the hedge’s qualities in the form of firewood) take
effect through a rheme (qualities).

317

Lars Brodersen – Geo-communication and information design

10) Legisign-symbol-argument (Peirce: Argument symbolic legisign)

Figure 149. The model of states emphasising the phenomenon legisign-symbol-argument. The dimensions
or information are retained from referent to interpretant.

[Peirce, 1994]: “An argument is a sign whose interpretant represents the object in the
form of an additional sign through a rule, which is the rule (or law) that the transition from
this type of premise to conclusions tends in the direction of the truth. Clearly, its object
must therefore be generally applicable: in other words, the argument must be a symbol. As
a symbol, it must also be a legisign. Its replica is a dicent sinsign.”
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Examples:
a) The realisation ‘When I stand by a ford I can cross the river’ is a symbol because it is
generally applicable and is therefore also a legisign (all the objects called ‘ford’ can be used
as such in relation to certain specific qualities).
b) The general rule (law) that municipal plans and their content are necessary is a
legisign. The symbol (the representamen) refers to the rule or law via the rule-bound connection. The symbol contains all the relations in the law: who decides what, who does
what, which documents belong where etc. The symbol is materialised through the index.
The user reads the text of the law, and finds understanding of the wider connections and
even his own place in relation to the law and all the actions which it requires should be performed.
c) Among other things, a company contains rules governing the behaviour of its employees, the legisign. The rules (governing behaviour) only exist in the mind of the managing director, but are formulated and expressed through a symbol (the representamen of the
rules). The symbol is materialised through an index. The employee, who does speak Danish, can read the rules and therefore (presumably) gains an understanding of the rules,
causes, intentions, punishments, people in power etc. But the knowledge of what happens
in concrete events is missing.
d) The sentence and realisation that ‘All hedges can be converted into firewood.’
e) Historical developments, for instance in connection with the Second World War, are
a legisign. The symbol is the books describing the history of the Second World War. The
argument is the realisation of what (apparently) took place back then: why and how, and
who did what.
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11) Ideal communication

In ideal communication, for instance regarding a municipal plan, the point of departure
is the ideals (firstness), relations-rules-preconditions (thirdness) and the concrete actions
(secondness). All three referent states must be present! This will give the user the chance to
gain insight into the potentials (dreams, ideals), relations-rules-preconditions and concrete
actions. How could we possibly explain, justify and understand any communication that
lacked any one of these states?
Route plans, holiday plans, war plans, standards, project plans, recipes and many other
types of communication must all contain all three states in all respects (all ten phenomenon
types). Holiday plans require dreams (ideals, potential), preconditions (prices, destinations,
time, participants etc.) and concrete action. The best recipes include a picture of the food
in question (making the reader drool in anticipation!), explanations of the ingredients and
other details, connections with the cultures in which the recipes originated, and proposals
for accompaniments – as well as concrete action, of course (do this and that in this particular order).
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9.12 Analysis of geo-communicative phenomena
using the model of states
Section 9.12 describes the way in which everyday examples can be analysed using the theory exemplified in the model of states and elsewhere. This description employs five geocommunicative phenomena (a municipal plan, an organisation, a Swiss postal bus, railway
lines and the identification of roads respectively). The purpose of the description is to indicate the necessity and advantage of using the model of states to analyse signs and states in
geo-communication. If they do not use the model of states in an analysis, the producer and
user must accept that there is an increased risk that they will be acting in the dark, and that
there is very little chance that the same phenomenon will occur in their thoughts – and
therefore very little chance of achieving communication (agreement).

9.12.1 A municipal plan
What is the object called a municipal plan? As mentioned above, it is never possible to understand or describe an object in all its infinite variety. Ultimately, this would require a 1:1
cloning of the world – which makes no sense because we already have one perfectly acceptable version of the world. An object can be understood and described in relation to a
given idea, a given usage. When we ask what the object known as a municipal plan is, we
cannot answer until a counter-question has been asked (and answered): in relation to which
usage or idea is the object to be understood and described?
The object municipal plan can (for instance) be regarded as information from a town
council to its citizens about the council’s visions for the municipality within a given period
of time, and about how the council imagines that the municipality will achieve these visions. In other words, it is an estimate of a particular status at a given moment in time and
the changes needed to achieve this status. The object municipal plan can also be regarded as
a working document for use by the municipal administration. There are also other ways of
regarding the object municipal plan. In this section the point of departure will be the first angle of consideration, since this is perhaps the most interesting angle in terms of a wider
perspective.
In some respects, a municipal plan as information from a town council to its citizens can
be regarded as a phenomenon. A municipal plan can be regarded as a single, unified plan,
and as such it is a single phenomenon. Apart from being a single plan, a municipal plan
also consists of many individual elements, each of which can also be regarded as a phenomenon. For instance, a municipal plan constitutes the sum of a municipality’s planning
over a period of time in the past and future. A municipality bases its development on its
municipal plan, which changes over time.
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At regular intervals the town council produces a particular version of the municipal plan,
a picture of the current situation – ‘Municipal Plan 2007-2012’, for instance. This particular
version, constituting a particular extract of the general municipal plan, is a sinsign. The sinsign is not the printed version of the municipal plan because this is achieved through an
index; the sinsign is the municipal plan itself. Out of this special version called ‘Municipal
Plan 2007-2012’ rules and contexts arise which control the development of the municipality. There are many different relations to other phenomena in the municipality. These rules,
contexts and relations are a legisign for the municipal plan.
To gain contact with the citizens and interest them in the municipal plan, the town
council could produce a poster to hang in the library (or a short film on the municipal
homepage) containing pictures, words and speech explaining that the town council has
now produced a particular version of the municipal plan – and why this has been done.
The poster will be an icon for the municipal plan. It is not the municipal plan, but it resembles the municipal plan. The written, concrete copy of the municipal plan which is
available either at the library or on the municipality’s homepage is an index for the municipal plan. The design and content of the index have been determined due to the direct influence of the object (the municipal plan itself).
The concrete words, pictures and drawings, the rules which taken together constitute
‘the text’ describing the municipal plan, are a symbol for the municipal plan. The symbol is
not the concrete version of the municipal plan, because it is expressed through the index.
In the consciousness of the citizens a picture is formed, an impression of the municipal
plan. This impression is a rheme (term) for the municipal plan. The rheme (term) is vague,
but also infinite in terms of content. The words, pictures and drawings in the municipal
plan stick in the consciousness of the citizens, making them signs for the municipal plan.
There are more or less unique dicisigns (statements) in the consciousness of the citizens.
Understanding of the municipal plan, or consciousness of connections, arises in the consciousness of the citizens in the form of an argument.
This division into the nine different signs is interesting in itself. But if the case is considered from the other side, from the side of the signs and phenomena (cf. the model of states
in Figure 132), the following points can be raised. For instance, if the town council wants
its citizens to end up with an argument in their consciousness (understanding the municipal
plan, knowing the rules, seeing their own place in context etc.), it must start in the legisign.
The only phenomenon that contains an argument is the legisign-symbol-argument phenomenon. If the town council starts in the sinsign, for instance (simply publishing the particular version called ‘Municipal Plan 2007-2012’ without describing contexts, relations
etc.), the citizens will have no chance of achieving the argument state. At best they will end
up in the dicisign, and at worst in the rheme. The worst-case scenario is if the town council
simply believes that everything is in order because they know about the ongoing municipal
planning. The town council will then be working with a qualisign, and although this can be
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transmitted to the citizens via an icon (a poster stating ‘GREAT NEWS! We have made a
municipal plan defining the development of the municipality over the next five years’), the
result will never be better than a rheme (term) – a vague sense of something eternal and intangible.
However, taking the point of departure in a legisign is no guarantee that the citizens will
achieve a state of argument. It is equally likely that the citizens will end up in the dicisign or
the rheme (term) (cf. figure 34). This will happen if the citizens do not understand the
rules, contexts and relations used by the town council for the purpose of transmission. The
citizens will inevitably end up in a dicisign (a series of concrete claims) or rheme (term) (the
vague sense of something eternal and intangible).
The model of states is no guarantee of success. But it is a reminder that the sender of a
message must consider the dimension level on which he wishes to place the user, as well as
being a reminder of the risks. Note that the fundamental assumption that communication
(agreement) is achieved permeates phenomena. Unless the user and the object or the user
and the organisation behind the object agree about the meaning of the information, success
is impossible. Agreement is essential!

9.12.2 An organisation
The example of the municipal plan actually covers all forms of transmission from an authority: for instance, from parents to children in an attempt to bring them up or train them,
or from an employer to employees. If an employer wants the employees to understand the
rules (contexts and rules) he/she must seek to create phenomena in the form of legisignsymbol-argument (for instance via a written staff policy and reasonable transmission of information about events in the company), with the same reasons and risks as those described above with regard to the town council and the municipal plan. However, if the employer does not care whether the employees understand and can deal with their position in
the company, he/she does not need to consider legisign-symbol-argument phenomena but
can ‘simply’ deal with qualisign-icon-rheme phenomena. In the latter type of phenomena
the staff are left with a vague feeling that rules, contexts and relations actually exist – but
that they are vague and intangible.
The object called an organisation contains an infinite variety of potential qualities which
can be ‘released’ or ‘realised’ in connection with a particular idea or in relation to a particular usage. The qualities of the organisation may be in relation to the surrounding world, for
instance supplying services which are in demand. The qualities of an organisation can also
be in terms of the organisation in relation to itself – the organisation’s life with itself. The
organisation can be regarded as a dyadic entity (management versus staff, for instance).
And there may be many other ways to understand and describe an organisation, as well.
The organisation in relation to the surrounding world can be analysed in terms of
firstness, secondness and thirdness. Firstness is the potential. Firstness is the organisation’s
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‘image’ in the eyes of the surrounding world. Firstness is the organisation’s appearance,
something which occurs via the aesthetic appearance of its domicile, the way the telephone
is answered etc. Thirdness is the relations between the organisation and the surrounding
world. Thirdness is the product catalogue (digital or analogue, service or product), conditions (including prices), contacts, references etc. Secondness is the concrete deliveries (digital or analogue, service or product). One example is www.edbpriser.dk, which makes thirdnesses available for users. It is assumed that firstnesses have been organised before this
web service is contacted – in other words, the user must already know (must have decided)
what they are looking for. The web service edbpriser.dk is a product catalogue containing
conditions, prices, descriptions, contacts, references for suppliers – and finally (when the
user has found the pattern that best suits their horizon of understanding) the user is guided
to the supplier with regard to secondness (the concrete delivery). This organisation is a triadic entity consisting of the user and his idea (firstness), www.edbpriser.dk with its relations (thirdness), and the suppliers (secondness). This description of an organisation or object is in relation to the following idea regarding usage: the user wishes to buy computer
and electronic gadgets by mail order. The infrastructure in the organisation (the way the
function is organised and described) is another possible viewpoint leading to a different
analysis and description.
Internally an organisation can also be analysed using the model of states (and the associated theory). But once again, it is necessary to be aware of the idea or usage for which understanding is sought. Is it in relation to the power in the organisation, the welfare in the
organisation, an internal business model for the organisation (a project structure, for instance), or something else entirely …? There may also be other viewpoints about an organisation.
The power structure in an organisation can be analysed in relation to firstness, secondness and thirdness. Firstness is (for instance) the opportunities contained in power – but
also the feelings associated with power (both by the management and by the staff). The
opportunities and the feelings are not concretised or released, so what is involved here is a
firstness (an icon). The icon for the potential or firstness is typically an organisational diagram (Figure 150). The icon does not replicate all the potentials, but one aspect does appear clearly: who is above whom? Organisational diagrams always place the managing director (the centre of power) at the top – never at the bottom or over on one side. No – like
any other organisational power icon, the managing director is placed at the top above everyone else. Typically, the managing director is also given the largest and highest office –
another icon for the potential of power.
But an organisation-power diagram is also an index – a map of the organisation concerned based on the structural similarities provided by lines. Like a road map, the lines between the boxes show the connections making it possible to go from point A to point B. If
the personnel department wants to make a decision regarding someone in group A, it has
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to take the long ‘route’ via the administration manager, deputy manager, department manager for development and group manager. The direct, goal-oriented navigation is often
one-dimensional, so it is a secondness (an index). Figure 150 shows a map of power structures in an organisation.

Figure 150. Map of an organisation. Traditionally this is called an organisational diagram, but in fact it is a
map with special dimensions because the lines indicate the routes you need to take to follow the power
structures. The diagram is also an icon for power in the organisation, because the managing director is
above the staff. Finally, the diagram is a symbol because it shows the relations in power structures.

Finally, the organisation-power diagram is also a symbol because it is an accepted, recognised (in certain cultural circles, at least) way of describing power structures. The symbol
accounts for relations in power structures. The symbol makes it possible to understand the
structures and find your own place in the entire set-up. The relations are polydimensional,
so this is a thirdness (a symbol).
Note that a fundamental assumption that communication (agreement) will be achieved
permeates phenomena. Unless the user and the object or the user and the organisation behind the object agree about the meaning of the information, success is impossible. Agreement is essential!

9.12.3 The Swiss postal bus
When driving on mountain roads, the Swiss postal bus uses a distinctive three-tone horn: one tone at a time (high, low and medium in that order). A sound file and video are available on the
book’s homepage, and it is a good idea to look at this video while
reading this section.
The vast majority of people who have visited the Swiss Alps
recognise the sound of the postal bus horn. The postal bus has
the right of way on the small mountain roads, and the sound of the horn signifies that
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something is approaching: a postal bus, a large vehicle, and a vehicle which has the right of
way.
In a confrontation with a postal bus, hikers need to deal with a number of signs relating
to the postal bus and its characteristic horn – relating to the object, in other words. This is
the special usage that forms the basis of subsequent analysis. But what is the actual object?
The object itself in all its infinite variety can never be completely and finally understood –
so it cannot be completely and finally described, either. However, it is possible to get close
to the object in relation to an idea, in relation to the given usage.
The signs relating to the object comprise the polydimensional aspects of the general
conventions applying to all postal buses in Switzerland (their characteristic signal, their
rights), which are signs or one-dimensional aspects of the actual event in question (the fact
that a specific bus exists), and signs (both polydimensional and zero-dimensional) that enable hikers to understand the consequence of a confrontation with a postal bus (either the
chance of transport or an uncomfortable collision with a postal bus with regrettable results). They function independently and cannot replace each other. Taken together, they
constitute a complete catalogue of meanings in connection with the object (the postal bus,
its horn and other qualities).
The entire unit postal bus and sound of postal bus horn can be regarded as a single phenomenon of thirdness (polydimensional). The phenomenon appears (for instance) in a legisign,
because there is a rule that ‘Here comes a particular vehicle with special legal status (the
postal bus), and all other road users must keep out of its way’ (a thirdness). The symbol is
the special design of the postal bus, the signs along the mountain road, the characteristic
sound of the horn, the rule. The argument is understanding of the polydimensional, the relations.
But the characteristic postal bus horn can also be regarded as a legisign, a conventional
sign. It is not a single object but a general type, a concept that people agree should carry
meaning. All legisigns mean something through the actions (situations) in which they are
used, which could also be called materialisations of the legisign. The sound of the postal
bus horn occurs a number of times each day on many different mountain roads in Switzerland. In all these situations the same sound occurs, the same legisign – but each realisation
of the sound is a materialisation of the legisign. The materialisation is a sinsign (an actual
event). All legisigns require sinsigns if they are to be realised or materialised. The sinsign is
expressed (for instance) through an index, which is the concrete sound in the concrete
situation.
In some respects, the representamen of the sound of the postal bus horn is a symbol. A
symbol is a sign that refers to the object in question owing to a rule (law). For one thing,
Swiss law on postal buses262 actually stipulates that the characteristic horn must be used, as
262

Which is why things fall apart for tourists who are not familiar with this law. They will enjoy the
sound of the wonderful horn – and then they will be run over.
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well as stipulating the rights of the postal bus. And for another, the sound only occurs in
connection with postal buses. So both rules mean that the symbol (the rule about the
sound) is interpreted as referring to the object in question (the bus and its horn). As such,
the symbol functions (is materialised) through an index (just like a legisign, which always
requires a sinsign if it is to be realised).
In this case, the index refers to the object via the physical connection between the two.
An index is a sign that refers to the object in question because it is actually affected by the
object – there is a physical connection, a causal connection. The index is affected by the
object, so it has certain qualities (for instance the quality Watch out, a large object is approaching!) in common with the object, and it is in relation to these qualities (and no others) that
the sign (the index) refers to the object. The index (the characteristic sound) is created by
the object (the postal bus and horn); the physical connection is present.
The interpretant (which represents the phenomenon in a person’s consciousness) is initially an argument because information is being transmitted about the object. An argument
is a sign that represents the object in its polydimensional nature. The argument creates a
consciousness. It indicates the relation between the sign (the sound) and the object (the
postal bus), and the relation between the phenomenon and the surroundings. But when
you are hiking in the Swiss mountains and hear the characteristic horn of the postal bus,
what is being transmitted is not only information about postal buses in general but also information about a particular, concrete bus. So the argument functions via a dicisign. A
dicisign is a declaration about something that actually exists.
In one sense the phenomenon (postal bus and sound of postal bus horn) is an argument-symbolic legisign. The concept (the legisign) of the postal bus and its horn is represented by a symbol (the rule about the postal bus and horn and its rights), which is turned
into an interpretant inside the mental world of the person concerned: an argument (consciousness of the rights of the postal bus). An argument-symbolic legisign applies in general and at all times. It has nothing to do with any actual event.
When you go hiking in the Swiss mountains you may be confronted with a realisation,
with an actual event in the form of a dicisign -index sinsign. The actual postal bus and its
horn (the sinsign) create an actual index (the sound), which in the person’s mental world
creates a dicisign about this concrete object, a consciousness about this concrete bus. But
this only works through a rheme-icon sinsign, because you have to be familiar with the
qualities of the object (size and rights) in order to understand and be able to take the consequences of the meaning of the phenomenon.
To summarise: The general consciousness of the postal bus and its rights are a phenomenon in the form of an argument-symbolic legisign. This consciousness is universal,
and applies at all times and in all places (in Switzerland). The concrete event, the realisation
that you are facing a concrete event involving the postal bus, is a dicisign -index sinsign. A
concrete phenomenon creates an index which creates a consciousness about a concrete
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event. In order to appreciate the consequences of the above, you need to be familiar with
the qualities of the object (size, speed etc.), which can be done via a rheme-icon-sinsign.
Ideal communication is achieved providing that the user’s horizon of understanding
contains a firstness regarding the postal bus – the potential for being run over by the postal
bus. The organisation behind the postal bus supplies thirdnesses and secondnesses (rules
and concrete information), but not firstness. You need to obtain firstness from another
source (teaching at school, your parents or previous experience). On their first visit to the
Swiss Alps, Danes from the lowlands of Europe lack this firstness, so the communication
will not be complete cf. the model of states.
Note that the fundamental assumption that communication (agreement) will be
achieved permeates phenomena. Unless the user and the object or the user and the organisation behind the object agree about the meaning of the information, success is impossible.
Agreement is essential!

9.12.4 Information about roads
When a surveyor needs to update information about roads, he must ask himself and his client a number of questions to find out what needs updating. The idea or usage must be
identified – turned from firstness (idea, thought, feelings, potential) into thirdness (description) and finally secondness, materialisation in the form of physical expression (a text on a
piece of paper, for instance). The qualities that the client wants to be registered must be
described. Even at this early stage, communication or agreement is necessary.
The fundamental question is: When is an object a road? What qualities (of an object) are
required and must be realised in order to use the rheme (term) road about an object with
very little uncertainty in communication? Is it a question of:
– transport capacity or transport potential?
– nature of the surface?
– width and accessibility?
– load-bearing qualities through the seasons?
– lateral delimitation (qualities of this)?
– possible speed achieved by motor vehicles?
– ownership and administrative category (A-road, B-road etc.)?
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Figure 151. On the left a major two-way road with road markings – this is unquestionably a road. On the
right a long section of asphalt. Is it a road?

Figure 152. On the left a flat, cleared area of forest covered with gravel. Is it a road? On the right two parallel strips of asphalt which ordinary vehicles can use. Is it a road?

Figure 153. On the left a narrow 40 cm strip of asphalt with 2.5 metres of ‘elbow space’. Is it a road? An
ordinary car could probably use it. On the right – is it possible to talk of roads at all in such an environment? The answer is yes – after all, the tyre tracks leading to a river were an index for a ford.

The object in its entirety is the thing that exists in all its infinite variety, whether people
look at it and use it or not. The object in relation to a specific idea could be one of the ex-
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amples above (apart from the fact that all these photographs are icons referring to various
objects).
It follows that the sinsign is the road itself in relation to certain qualities. The index of
the road is the strip of asphalt that can be sensed. The asphalt is not the sinsign. The sinsign cannot be sensed. The representamen can be sensed. In addition, it follows logically
that if the surface of the road is changed from asphalt to gravel (for instance), the road as
such is still there. The asphalt (or gravel) is merely a sign (an index), a representamen of the
fact that there is a road here263. The dicisign is the sign inside your head, which based on
sensing of the index expresses the following thought: There’s a road! The phenomenon is
= the road as the object itself + the index + the dicisign (experience of the concrete event).
An icon of a road could be one of the photos in Figure 151 to Figure 153, because each
photo has qualitative similarities with the object itself. As pointed out above, the index is
the asphalt (or gravel). The symbol is the word road, whether expressed in speech or writing.
The icon is universal and applies irrespective of certain cultural boundaries (between
Danish culture and German culture, for instance). The photographs above will probably
generate the same rheme (term) (in the consciousness of an observer), and the index will
probably generate the same dicisign (in the consciousness of an observer) irrespective of
their cultural background. But the same does not apply to the dicisign. Despite the fact that
a Dane and a German in comparable situations may have identical qualities in mind, they
use different symbols (the words vej and Straße respectively).
The vital quality for cadastral surveyors in the field is often width – the width of the area
that ‘belongs’ to the road. Such surveyors are not interested in surface types or speed potential. They are only interested in establishing the limits of ownership (and thereby width).
The signs that interest surveyors can just as easily be called a road as the asphalt company’s
perception of the same sinsign.
If you live on a road, you have at least three different interests in the qualities of this object (the road): (1) you are interested in the ownership quality, because this decides whether
you have to clear the snow and be responsible for maintenance – or whether the local municipality will assume these tasks; (2) you are interested in the transport quality. This quality
is almost independent of the nature of the surface – it simply decides how easy it is for you
to gain access to and from your house; and (3) when you live on a road you are interested
in the potential speed quality. The meaning of this quality is reflected in the degree of noise
generated by the road concerned.

263

There are examples of exactly the same relationship between referent and representamen in cadastral
maps. An area may be marked road or right of way even though nothing is visible on the ground. But in
cadastral terms a road or right of way exists regardless of whether it can be observed on the ground.
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9.12.5 Railway lines at the railway station
A huge number of commuters all over the world stand at railway stations every morning
waiting for a train to transport them to their place of work. Perhaps they spend some of
their time looking at the railway lines. As such, railway lines simply consist of two pieces of
iron. In one sense they are completely meaningless, insignificant and almost worthless.
Meaningless as topographical objects compared with other larger topographical objects
such as buildings, forests, fields, roads etc. But in another sense railway lines are very important or indeed vital for the local community living near the railway station – and they
are certainly vital for the lives of the commuters who use them. Without the presence of
these two iron bars, commuters would not be able to get to work. So in this sense the two
iron bars are extremely valuable.

Figure 154. A railway station with two pairs of iron bars. The railway station is a phenomenon, consisting
(among other things) of these four long pieces of iron.

How can one and the same object (the two iron bars) possess such different qualities
simultaneously, assuming that there are even more qualities associated with the object that
remain unrealised? How can we control the qualities that we have in our thoughts so that
users can be given the right meaning? How many different categories of states, descriptions
and realisations might be involved?

Figure 155. The phenomenon known as railway lines has various meanings. For some people the meaning is
transport, for others the meaning is maintenance, and for others the meaning is an object of orientation.
How can we ensure that the same meaning is communicated about the sign called RAILWAY LINES?
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If we consider this case from another angle, the following question arises: What is the
actual object, when the sign (word) RAILWAY STATION occurs in communication or in one
or more transmissions? We can never understand or describe the object in all its infinite
variety, but the object can be understood and described in relation to a given idea or usage.
It makes no sense to claim or believe that the concept RAILWAY STATION can be understood, simplified and described as referring to a single object. Nor is it sufficient to use a
single concept to cover all the phenomena that are present and evident at the location in
question, as shown in the photographs in this section and often referred to using a single
rheme (term) (RAILWAY STATION). For instance, the way the concept RAILWAY STATION is
used in various map standards264 is too simple, since all that is normally done is to register
the physical, geometric, directly observable appearance of major physical objects (iron bars
and buildings as a rule).

Figure 156. This station (does this mean station building, railway station or just station?) contains both a
Danish State Railways station and a police station. So the sentence ‘I’ll drive you to the station’ has at least
two different meanings.

264

For instance Top10DK, TK99, FOT and others produced by NATO. Once again, I must underline
that this reference should not be seen as a criticism of the standards or specifications mentioned or
the people who designed them – it merely reflects a wish to discuss how we (and I include myself
here) can do things better in future.
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How can we be sure that everyone present is thinking the same thing (that they all have
the same interpretant in their consciousness) when the words railway lines are used in conversation? Some will think of transport, while others will think of iron bars. If the conversation develops and someone says the words railway station the situation becomes even
more complicated. For some people a railway station is a place where you get on trains.
For others a railway station is a place where you pick up visitors. For surveyors a railway
station is a physical object which must be registered. And for others a railway station is a
place where you can normally buy sweets and newspapers265. How can we be sure that we
are talking about the same thing? How can we systematise our concepts and qualities with a
view to communicating reliably and agreeing (for instance) to meet at the station in the expectation that this communication will succeed? Different meanings may lead to confusion
here, because the word station could also mean radio station, petrol station, polling station,
bus station, police station etc.
The two metal bars that commuters spend so much time looking at form part of a wider
concept: RAILWAY STATION. RAILWAY STATION is a concept and may occur as a phenomenon. RAILWAY STATION is a familiar feature of maps, road maps etc., where railway
stations are often depicted and included in databases containing geo-information. Is it the
objects themselves that are depicted in the maps, or is it actually the qualities of the objects
that are depicted? And if so, which qualities are actually depicted and registered, and what
meanings can be derived from them?
In itself, a railway station (an object) contains many qualities (attributes, functions):
ticket sales, information, the chance to buy sweets and newspapers, shelter from the rain
and wind, a transport opportunity, payphones, age, history, a point on a journey, and
probably many other qualities of which people are not necessarily aware and which may
also vary from one railway station to the next. So when we consider the concept railway
station on a general, abstract level, a railway station is merely a collection of possible qualities which can be realised. What is involved here is data, an infinite variety of qualities (attributes). Some of these qualities are tangible, and some are intangible. Other qualities are
formulated as general laws, others are individual events, and some are purely emotional
qualities.
One problem is that the object concerned rarely states in writing that it is a railway station. But there are so many qualities (attributes) present, those listed above for instance,
that a process of pattern recognition makes it possible to conclude that there is a significant
similarity with one’s experience, rendering it highly probable and almost certain that the
object in question is indeed a railway station. The interpretation of the object seen or heard
remains in the observer’s consciousness, viewed as a representative of a potential phenomenon called a railway station.

265

Note that a distinction is drawn between physical objects and actions or activities. A distinction that is vital.
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Another question is what leads to agreement that these qualities (attributes) should be
called a railway station? What is it that makes us acknowledge that we are looking at a railway
station? What is it that leads us to decide – at this particular moment – to call the thing we
are looking at a railway station instead of calling it something else? What are the (joint) references? How can we know that we are talking about the same phenomenon when we talk
about a railway station if we are a long way from any actual railway station?

Figure 157. Does the building with its characteristic Danish State Railways appearance function as a symbol enabling us to identify it as a railway station? There is certainly no sign stating that it is a railway station.

Figure 158. It is probably not the building that is the main factor, because most Danes would probably
recognise Bispebjerg Station as a railway station even though no building is visible. There is no railway station sign at Bispebjerg Station, either.
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Figure 159. Is it the combination of the place-name sign, ticket machines and timetable posters that renders it highly probable that you are standing at a railway station?

Figure 160. Or is it the combination of platform and train that renders it highly probable that this is a railway station? And do you need to have learned previously that this pattern (the combination of platform
and train) means a transport opportunity? Is it the clock as a symbol with its distinctive appearance that
enables us to be certain that we are at a railway station?

The answer is individual, and depends on the usage in question. The meaning depends on
the usage and the purpose of this usage; the purpose helps to narrow down, identify and
retain the meaning. For instance, some people require the presence of a ticket office. But
not everyone – commuters often have a monthly train pass, for instance, which is sent to
them by post. For commuters a railway station is an actual existing phenomenon (an actual
realisation of a range of qualities) which they enter and use. They realise some of the object’s qualities; the object in its entirety. For a typical commuter these qualities are: 1) a
platform, 2) railway lines (so the trains can move), 3) a rule that the driver must stop at the
platform so potential passengers can get on the train, and 4) a habitual interpretation that
‘When I stand here on this platform I am normally transported to my place of work.’
The phenomenon railway station is reduced below to a combination of the qualities railway lines, platform and transport (a combination of two physical objects and an action).
Each of these is itself a phenomenon – but that is an entirely different matter. What we are
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concerned with here is a railway station in the meaning ‘access to transport for ordinary
travellers’.
The phenomenon railway station is a legisign because it is a general concept that this type
of combination of railway lines and platform forms the basis of transport. As such the
legisign applies generally to any combination of railway lines and platforms in Denmark. It
is also a combination of classes of other phenomena (ticket sales, sweets and newspapers
etc.) The legisign (the general, universal concept railway station) takes effect in the concrete,
actual event through a sinsign, Allerød Station, for instance. The object Allerød Station is realised through the actual existing, observable rails and platform, which are all indexes. The
sinsign also contains other qualities (qualisigns), for instance waiting facilities for potential
passengers and ticket sales. In addition to these relevant qualities, the sinsign contains a
number of other qualities (qualisigns) which can be expressed or realised in other connections. For instance, a railway station may be a place where you meet your friends without
ever considering its transport facilities. But at the same time, the sinsign is independent of
the way people actually use Allerød Station. The sinsign is present whether you yourself are
present or not.
In a concrete usage of the station other signs occur which are unique for the person
concerned and their concrete usage of the station. When you stand on Allerød station and
look around you, you can see a range of representamens which refer to the object. For instance, there is a representamen that is a symbol resulting from habitual interpretation – a
general rule because it is normally possible to realise a particular quality (a transport opportunity) at this location. But once again we must accept that the symbol represents a general
rule which is expressed in the actual event through an index. The sign or index refers to the
object through a direct, physical influence. For the person concerned the index is the sign
of where they are – if they wish to realise a quality (attribute) of the station (the chance of
transport). The index represents a single event (position at a particular place and time). The
index does not apply to any other event in other locations.
Inside the person’s head, in their horizon of understanding, the interpretant represents
the object as an argument because it is the representative of the phenomenon with all its
many qualities (potential). It is the representative of the general rule or interpretation that
applies to all stations. But the argument works in the actual event through a dicisign, which
is a sign of actual existence. The description of the object takes place through a rheme
(term) (interpretant) – in other words, it is understood as the representative of a possible
object (‘If I stand here, the transport will probably also work today’.

9.13 Semiotics and phenomenology: conclusion
Chapter 9 on semiotics and phenomenology was a big one – no less than 100 pages. This is
reasonable because the topic is abstract, large and complex – as well as being a new
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method, at least in relation to traditional geo-subjects but apparently also in relation to
many other subjects as well. If semiotics theory and its derived models are to be understood and described properly, you need plenty of space and time.
The analysis of Peirce’s semiotics theory and phenomenology and the examples in this
chapter 9 have shown that Peirce’s semiotics and phenomenology (with certain modifications) constitute a useful method (way of action) in relation to geo-communication as a rule
for the analysis and description of phenomena. Peirce’s semiotics and phenomenology
have been summarised, modified and materialised in the form of the model of states,
Figure 132, which is a meta-information model. But the model of states is not worth much
without thorough knowledge of the other aspects of Peirce’s semiotics and phenomenology. The use of semiotics and phenomenology as a phenomenon is a thirdness in relation
to analysis and description. So the model of states is like a rule for analysis and description
(a meta-information model). The model of states (Peirce’s semiotics and phenomenology)
is useful because it is a general, logical and systematic way to carry out analysis and description. It is a general model, making possible comparison (induction) between individual
cases with a view to deriving something general – for instance communication (achieving
agreement). The phenomena analysed and described through the signs by which they appear may vary considerably and comprise all the information (states) included in the provisional model of transmission (Figure 101): horizon of understanding, transmitted information, mental idea and code agreement.
With the conclusion of this chapter 9, the development of this theory of analysis and
description including a model has been completed. What remains is to place the theory and
model in a framework – in other words, where does it belong in relation to the other theory parts and models that have been described and will be described in this book. The following chapters seek to do this. The disadvantage of the model of states (Peirce’s semiotics
and phenomenology) is that it is unusually abstract and therefore remote from a concrete
world. Owing to its considerable degree of abstraction, the model of states does not exactly
bring the results of the book closer to producers of information in their concrete daily
lives.
So much for Peirce’s semiotics. But what about Saussure’s semiotics or semiology, structuralism? In relation to the task of this book, Saussure’s semiotics does not contribute the
same advanced theoretical elements as Peirce’s semiotics and phenomenology. But it does
contain significant elements which may be useful.
Based on Saussure, Hjelmslev developed the model for the connection between ‘expression – content’ and ‘form – substance’, leading to expression substance (sound chain), expression
form, content form and content substance (thought), cf. Figure 96. In its way, this model is just as
abstract as (or perhaps even more abstract than) the model of states. The HjelmslevSaussure form-content model almost completely lacks process, which makes it difficult to
analogise in concrete cases or practical examples (because a great deal of human behaviour
concerns processes as links between states). In certain respects there is an overlap with
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Peirce’s semiotics, making it superfluous to use both fully. However, the HjelmslevSaussure form-content model does have one obvious advantage which is utilised in forming a number of theories and methods, and which can be used in the task of this book: the
sharp distinction between expression and content, or to use modern concepts (even though
this causes confusion in relation to the original theory) a distinction between form and content.
From structuralism (Hjelmslev) the concepts of denotation and connotation are also used,
with denotation describing the correlation between expression and content inside the sign
(the sign’s direct or ‘literal’ meaning). Connotation describes the expression of the content
and expression of denotation. Or to put it more simply in relation to the task of this book:
connotation describes how to talk (transmit and communicate) about denotation. This is
not far from Eco’s code agreement, which has been included in the provisional transmission model (Figure 101). The structuralist input also needs to be processed in relation to
the connection with the other theories and models in this book, and this too will be done
in the chapters that follows.
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10 New rhetoric
In the previous chapters 6 and 9 the analysis and processing of philosophical hermeneutics,
phenomenology, communication theory and semiotics have been used to develop a number of models making it possible to deal with information in a systematic and controlled
fashion with a view to forming content in geo-communication; the primary aim being to
define the need for agreement in an information exchange, the provisional transmission
model and the model of states. In this chapter 10 these models are combined into a single
theory. This is done by including additional elements from new rhetoric dealing with rules
for conversation: what does agreement depend on, and what elements does a conversation
consist of?
Scientific rhetoric is a concept that is described in [Jensen, 2002], [Jensen, 2005] and
Perelman. Jensen’s claim is that science is a social activity in which private knowledge is
elevated to the status of scientific knowledge by the acknowledgement of your peers via
public presentation according to specific rhetorical rules for valid argumentation (adapted
from [Jensen, 2005, p.67]). In the section entitled Inventio (acquisition of material for
speech), [Lindhardt, 2003, p.57] writes that “Realisation requires (…) an interpersonal basis. Being right is not sufficient – you also need to be acknowledged to be right by others.”
This is not the time or place to argue that geo-communication should only be regarded as a
science, and that correspondingly producers of information for geo-communication should
be regarded as scientists. It is sufficient to point out that producers of information for geocommunication – like scientists – are forced to ensure that they and their products are perceived as true, coherent, relevant and reliable. If the opposite applies (false, incoherent, irrelevant and unreliable), the consequences are too enormous to contemplate. Any such
producers will not survive very long in the business! These factors or qualities are core
elements in scientific rhetoric and in general in new rhetoric. As a result, geo-communication
theory can benefit from elements of rhetoric. Scientific rhetoric can form a useful basis because common sense in the activities of producers of information for geo-communication
can be supported and strengthened by introducing explicit systematics.

10.1 Principles of rhetoric and the universal audience
Chapter 7 “Philosophical hermeneutics” points out that the idealised conversation and fusion of horizons is difficult or even impossible to achieve owing to absolute features of the
mind, or because agreement is not sought but force is exerted instead. In such circumstances, what can be done to progress towards the formation of a theory which is useful in
relation to geo-communication? The means used to make such progress are described by
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[Føllesdal et al. 1992] (with reference to the German philosopher Max Weber (1864-1920))
as “… when you need to understand a person’s actions or events in a society, this must be
done based on a working hypothesis that the person was acting rationally (sensibly), and
that social phenomena have a rational or sensible explanation.” [Habermas, 1996] writes
(also inspired by Weber) about this need to introduce a rational person266 in order to handle the difficulties mentioned above in an idealised conversation and fusion of horizons –
in other words, in the planning of communication.
The principle of an ideal, rationally acting type of person is a fundamental element of
new rhetoric. [Perelman, 2005] defines the universal audience as the competent and sensible part
of humanity. [Perelman, 2005]: “If you wish to define the audience in a way that is useful
for the development of an argumentation theory, you need to understand the audience as
the body of people who the speaker wishes to influence by his argumentation. What kind
of body is this? It varies considerably, and may include the speaker alone (personal considerations focused on making a decision in a difficult issue) or the whole of humanity (at
least the part of humanity that is competent and sensible and which I call the universal audience, avoiding the infinite variety of particular audience types.” The sensible and rational
person is also known in the language of law as bonus pater familias267, a person who always

266
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[Habermas, 1996] p.39-40: “Only sane persons can behave rationally. If their rationality is measured
on the basis of the result of targeted interventions, it is sufficient to demand that they can choose between two alternatives and that they can control (some) conditions in the world around them. But if
rationality is measured on the basis of the success of processes aimed at achieving mutual understanding, it is not sufficient to have recourse to such abilities. In communicative action connections, only
the person who is able to navigate according to inter-subjectively acknowledged validity requirements
as a member of a communication community should be regarded as sane.”
p.43: “The inherent rationality in this practice becomes apparent when a communicatively obtained mutual agreement must rely ultimately on reasons. And the rationality that the people participating in this communicative practice possess is measured in terms of whether when the circumstances so require they can give reasons for their utterances. In other words, the rationality that is inherent in communicative everyday practice refers to an argumentation practice in the sense of an appeal body which makes it possible to continue the communicative action using other means, when
dissent can no longer be perceived using everyday routines and yet must not be settled using an untransmitted or strategic usage of violence.”
p.44: “Rational utterances, owing to the fact that they can be criticised, can also be improved. We
can correct failed attempts if we can identify the mistake that we have made. The concept of reasoning
is closely connected to the concept of learning. Argumentation also plays an important role with regard to learning processes. For instance, we call a person who utters well-founded opinions and acts
effectively in the cognitive-instrumental area rational; but this rationality is only random as long as it is
not connected to the ability to learn from mistakes, learn from the refutation of hypotheses and the
failure of interventions.”
p.46: “We call a person who understands the nature of his needs in the light of culturally practised
value standards rational – but not until the person can adopt a reflective attitude to their needinterpreted value standard.”
p.47: “We call a person rational if they are prepared for mutual understanding, and if they react to
communication breakdowns in such a way that these are reflected by the linguistic rules.”
Quote from www.forsikringsoplysningen.dk (28 October 2005): “‘Bonus Pater Familias’ (Latin for
good family father) is a fictitious person who never makes mistakes because he always considers
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acts sensibly, rationally, considerately, without making mistakes etc. Gadamer refers to a
concept similar to Perelman’s universal audience when discussing the hermeneutic conversation
when he writes268 that a common language is needed if such a conversation is to take place.
Not a tool, but a complete and common understanding.
[McCroskey, 2001, p.3ff] says that rhetoric can be dated back to 3000 BC, and that even
in those days rhetoric was the study of how to discuss effectively. In addition, both [Jensen,
2005] and [McCloskey, 2001] underline that in “Rhetoric” (330 BC) Aristotle laid the foundations of all subsequent works on rhetoric, which are largely based on Aristotle’s theories.
Rhetoric is defined by Aristotle as “the ability in a given situation to find the available
means of persuasion”. This ability distinguishes rhetoric from all other activities. The
means of persuasion are ethos (the nature of the source), pathos (feelings) and logos (the word
and common sense, the nature of the message as it is presented to an audience).
The founder of new rhetoric269 the Polish-Belgian Chaïm Perelman (1912-1984), [Perelman, 2005] also writes about the fusion of horizons (like Gadamer): “As dialogue or controversy develops, the speaker will become increasingly familiar with his conversation partner, assuming that he is entitled to conclude that this partner is not trying to deceive him.
The purpose of exchanging ideas is to make the participants in a discussion more familiar
with each other, so the acknowledgement of agreement will guarantee a tighter development of the argumentation…”
With regard to his initial ideas (which match those of Gadamer), Perelman writes
[Perelman, 2005, p.26ff] that what is involved is not objectivity and formal methods of
conclusion such as deduction and induction, but a choice of values270. This makes the
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things carefully before acting. In some situations this fictitious person will be ‘the good parent’, ‘the
good child’, ‘the good teacher’, ‘the good craftsman’ etc.”
[Gadamer, 1986, p.391]: “Es ist also ganz berechtigt, von einem hermeneutischen Gespräch zu reden.
Dann folgt daraus aber, daß das hermeneutische Gespräch sich wie das wirkliche Gespräch eine gemeinsame Sprache erarbeiten muß und daß diese Erarbeitung einer gemeinsamen Sprache ebensowenig wie beim Gespräch die Bereitung eines Werkzeuges nur die Zwecke der Verständigung ist, sondern mit dem Vollzug des Verstehens und der Verständigung selbst zusammenfallt. Auch zwischen
den Partnern dieses >Gesprächs< findet wie zwischen zwei Personen eine Kommunikation statt, die
mehr ist als bloße Anpassung. Der Text bringt eine Sache zur Sprache, aber daß er das tut, ist am Ende die Leistung des Interpreten. Beide sind daran beteiligt.”
[Perelman, 2005], text on back cover: “In the 1950s Chaïm Perelman – alongside Lucie OlbrechtsTyteca – created an Aristotle-inspired argumentation theory that has now gained acceptance as ‘new
rhetoric’. The old classical rhetoric had been reduced to a confused mixture of Latin words for stylistic
figures and a variety of tricks for use by strategic speakers. Perelman wanted to use new rhetoric to
demonstrate that there are patterns in our daily argumentation, and that in a democratic society it is
necessary to deal in normative fashion with the public debate. Language, says Perelman, never occurs
in a neutral space.”
[Perelman, 2005, p.26ff]: “Were the simple value judgements and principles of morality and all other
forms of behaviour purely irrational and merely an expression of our traditions, prejudices and passions? And in case of disagreement would violence be the only means of resolving conflicts, and
would the common sense of the strongest be the best? Or is there a logic of value judgements, and if
so, using this hypothesis, how can we establish it? (…) Would it not be possible to repeat these same
methods (reference to Aristotle’s classical logic) and apply them, this time to texts seeking to underline
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original sense of wonder expressed in this book even more interesting, since the choice between content A and content B must therefore deal with a choice of values! This contrasts
with my experience of the traditional geo-subjects, which often state that the aim is objectivity and neutrality. The way in which a fusion of horizons is achieved, says Perelman in line
with [Habermas, 1996], is either to use violence or to consider the arguments for the values
that are involved.
With regard to the relationship between dialectics, ancient rhetoric and new rhetoric,
[Perelman, 2005, p.39] writes that: “Dialectics is interested in the arguments that are used
in a controversy or discussion with a single conversation partner; while rhetoric focuses on
the speaker’s techniques, addressed to a crowd gathered in a public place who do not possess any special knowledge and are incapable of following an argument that is elaborated in
any way at all. But unlike ancient rhetoric, new rhetoric focuses on speeches addressed to
any form of audience: a crowd gathered in a public place or a group of specialists, a single individual or the whole of humanity. It even examines the intimate arguments presented by an
individual to himself.”
Based on the above, this book will include new rhetoric271 because new rhetoric deals with
the elements at play in communication between two parties (cf. section 8.4.2 including
Figure 71 to Figure 74), and with how to persuade your conversation partner – in other
words, how to influence their behaviour (cf. the purpose of communication).

10.2 Searching for new, true knowledge
[Jensen, 2005, p.13ff] writes that science concerns two types of activity: investigation and presentation. These two types of activity are inseparable. Investigation involves starting with prob-

271

a value, to make this rule valid, and to show that this action or this choice was preferable to that one? By
analysing texts by moralists and politicians and speeches praising a given form of behaviour, and by
analysing all forms of justification in newspaper editorials, would it not be possible to extract the logic
of this value judgement (…)? This lengthy task (…) led us to entirely unexpected conclusions, and it
was like a revelation for us to discover that there was no specific logic for value judgements, but that
what we were looking for had already been developed within a very old discipline (…) the discipline of
rhetoric, the ancient art of persuading and convincing. (…) We noticed that in areas in which the aim
was to decide what was preferable, what was acceptable and sensible, the reasons were neither the
formally correct deductions nor inductions proceeding from the particular to the general, but any
form of argumentation whose purpose was to gain the support of the audience and their agreement
with the theses that each person presented.”
In this connection, ‘us’ and ‘we’ are Chaïm Perelman and Lucie Olbrechts-Tyteca, who coauthored their main work “Traité de l’argumentation. La nouvelle rhétorique” in 1958. [Perelman,
2005] (“The Empire of Rhetoric”) is translated from “L’empire rhétorique. Rhétorique et argumentation”, which is a condensed edition of “Traité de l’argumentation. La nouvelle rhétorique”.
New rhetoric is represented, for instance, by [Perelman, 2005], [Jensen, 2005] and [Jensen, 2002]. New
rhetoric is a revival of classical rhetoric as defined by Aristotle in “Rhetoric” (330 BC). For various
reasons, as described in both [McCroskey, 2001] and [Perelman, 2005], rhetoric developed into a matter of style, the aesthetic aspect of speech, something which can also be traced in the general perception of rhetoric as a discipline. New rhetoric returns to Aristotle’s focus on effective speech.
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lems or a sense of wonder and looking for new knowledge and realisation in the expectation that
whatever is found is true (adapted from [Jensen, 2005, p.13ff]). Investigation without presentation is a private matter, so it falls outside the framework of both science and geocommunication. Similarly, presentation which is not based on prior investigation makes no
sense, and generally involves meaningless chatter. Investigation is dealt with in this section
10.2. Presentation is dealt with in section 10.4.
The concept of problem can be defined as a realisation of an unsatisfactory state which
needs to be replaced by a satisfactory state.272 In general, everyday speech a problem is often
negative – something which causes pain, for instance. But the rheme (term) problem should
not be interpreted in this way in connection with this book; the presence of a problem
merely expresses a difference in quality in the perception of states. A sense of wonder is a variety of problem because the unsatisfactory state consists of a realisation that your horizon of
understanding is not good enough or big enough to handle a given situation. The satisfactory state in relation to a sense of wonder is that your horizon of understanding is good
enough, big enough. Example of a mild variety of problem: A citizen reads a municipal plan with
a view to gaining information. At first sight, this does not appear problematic. But the citizen is actually in an unsatisfactory state seeking to replace this by a satisfactory one. The
unsatisfactory state is a result of ignorance. If the citizen already felt well informed, he
would definitely not open the municipal plan (he might prefer to turn on the television or
read a detective story instead). The satisfactory state is a feeling of being well informed.
Example of a stronger variety of problem: A citizen reads with intention1 a municipal plan to find
out what plans have been made for the compulsory purchase of his property, and with intention2 to find out what chance he has of preventing these plans from being carried out
(he is against the plans for compulsory purchase). The citizen is in an unsatisfactory state
(fear of compulsory purchase), and seeks a satisfactory state (proof that the fear is unfounded, or alternatively the chance of preventing the compulsory purchase). Example of a
highly serious variety of problem: A member of A’s family is ill at the other end of the country,
and A is looking desperately for a plan for how to get there as quickly as possible (within
financial limitations that preclude the use of a taxi) using public transport. The unsatisfactory state: ‘I’m here – but I should be there so I can offer some help and support’. The satisfactory state: ‘I know how to get there as fast as possible’. This problem consists of at
least two elements: a time difference (A cannot get across the country quickly enough), and
a place difference or transmission aspect (how do I get there and which route do I use?)
New knowledge and realisation can be defined as the expansion of existing knowledge,
thereby making the solution of a problem possible.273 [Jensen, 2005, p.16f] distinguishes
between discoveries, inventions and constructions, pointing out that all three categories should be
subjected to interpretation. For instance, what do we mean when we say that Columbus dis272
273

This concept definition is of the type thirdness, cf. section 6.4, even though it is close to a secondness.
This concept definition is of the type thirdness, cf. section 6.4.
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covered America? Before Columbus the first people to discover America consisted of a group
(with a significant culture) of immigrants from Asia (from Mesopotamia and Africa as far
as we know today. But perhaps this view will be revised in future?) And then there were
the Vikings. But both Columbus and the people arriving in America before him added new
knowledge and realisation to the existing paradigm (explanation model), to the existing knowledge in the domain or culture in which they found themselves.
In the above-mentioned example involving a member of A’s family who is ill,
www.rejseplanen.dk may provide A with new knowledge, enabling him to solve the problem (at least with regard to the transmission aspect). In the second example involving
compulsory purchase, reading the municipal plan will (hopefully) lead to new knowledge
enabling the citizen to act (either to relax, or to take up arms against the municipality). In
the first of the examples above, the better informed citizen will be able to take part in discussions about the municipal plan on a more qualified level (for instance, he will be better
equipped to sound the alarm if the municipality tries to pass legislation in a secretive manner).
The truth criterion is more complex than problems and new knowledge and realisation. [Jensen,
2005, p.19ff] describes five points of view regarding what truth is (slightly amended below):
1. Truth is what each of us perceives to be true based on our own experience; truth is
private.
2. A claim is true if it corresponds to external reality.
3. The purpose of language is to provide descriptive, precise definitions and an objective
presentation of reality.
4. A statement is true if it is coherent with and can be united with a broader system of
statements without giving rise to contradictions; theory construction and logically coherent argumentation.
5. Things that everyone agrees about are true (consensus); the concept of truth is anchored in a social and historical context which is subject to constant change.
The final and fifth criterion is virtually a copy of the fusion of horizons in philosophical
hermeneutics (cf. chapter 7), in which the truth is initially controlled by our own prior understanding. In contrast to this there is another significant scientific genre: positivism,
which in its most extreme form claims that the ultimate, objective truth can be obtained by
measuring and describing things for a sufficiently long and thorough period of time, with
the subject merely adopting a passive, observing role. [Jensen, 2005, p.29] asks the question: “How can we achieve true knowledge about the objects of reality when each of us
constitutes a different cognitive subject?” The answer to this question is extremely relevant
for the domain of geo-communication. [Jensen, 2005, p.29f] describes the situation as
shown in Figure 161, where realisation and truth are to be found at the interface between
subject and object.
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Figure 161. Realisation and truth are to be found at the interface between subject and object. You can
imagine your own position using a sliding button between the subject as the criterion of truth and the object as the
criterion of truth (adapted from [Jensen, 2005, p.29f]).

[Jensen, 2005, p.32] also concludes that “truth is that which we agree about in advance.
(…) If you can persuade others, then this is true knowledge.” The criterion of truth as defined here in [Jensen, 2005] is basically the same as the criterion argued by Gadamer in philosophical hermeneutics (cf. chapter 7). Consequently, this definition of truth is accepted in
relation to this book. Based on this definition of truth, [Jensen, 2005, p.67] defines science
as follows: “Science is a social activity in which private knowledge is elevated to the status
of scientific knowledge by the acknowledgement of your peers via public presentation according to specific rhetorical rules for valid argumentation. Scientific facts and recognised
theories are statements about reality which are accepted because the arguments in their favour have been put so convincingly that people agree that they are true.” [Jensen, 2005,
p.31] thus argues that “the realisation and truth problem is not ‘merely’ a relationship between reality and the individual subject, but a relationship between reality and a collective group of
subjects. In other words, it is a paradigm.” [Jensen, 2005] thereby introduces the concept of
rhetoric or effective speech, “the ability to find the available means of persuasion in a given
situation”.
So far so good! But is it possible to draw parallels between truth criteria and realisation
in science on the one hand, and geo-communication on the other? Yes, I would claim (as
stated above) that producers of information for use in geo-communication are forced to
take the issue of truth seriously (if they wish to survive in the business), as well as recognising as a model that even in everyday life investigations are carried out – searching for information based on problems in order to achieve new knowledge. With regard to the truth criterion, and if the above-mentioned definition of truth is accepted, this means (for geocommunication) that producers must recognise users as ‘judges of truth’. There is no point
in producers perceiving their production of information as true if users do not think the
same. Agreement is vital. As far as problems and new knowledge are concerned, the same situation applies as that described by Gadamer in philosophical hermeneutics. For producers of
information for geo-communication, this means that it is interesting and even necessary to
start at the point at which users ask questions (define the problem) – every single time! In
this connection, please see the quotation taken from Søren Kierkegaard on page 382.
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In a scientific context there may be greater demands with regard to stringency and
documentation than those applying to [Jensen, 2005]’s investigation, and to the truth criterion in particular. If so (and I am not certain that this is the case), it could be said that producers of information for geo-communication should at least allow themselves to be inspired by the points made above regarding investigation and the truth criterion in particular, allowing themselves to be inspired to adopt a more systematic approach with regard to
investigation – including truth criteria.
The description in [Jensen, 2005] above ended (with regard to investigation) by stating
that “the realisation and truth problem is not ‘merely’ a relationship between reality and the
individual subject, but a relationship between reality and a collective group of subjects. In other words,
it is a paradigm”, and that this brought rhetoric or effective speech into play. [Jensen, 2005,
p.38] illustrates this by the model shown in Figure 162 (a slightly amended version of Jensen’s model).
In connection with the model in Figure 162, [Jensen, 2005, p.38] points out that each of
the two parties works on the basis of their own “personal and private framework of reference” (1 and 2 respectively, cf. Figure 162), which are probably different. According to
Jensen, the private frameworks of reference consist of hypotheses, ideas, experiences, values, feelings and knowledge. In scientific work, says Jensen, arguments are always based
(should always be based) on a third, joint framework of reference. In other words, agreement regarding truth requires that both parties accept the joint framework of reference! Or alternatively, agreement (about truth) cannot be achieved unless agreement about a joint framework of reference is reached.

Figure 162. Rhetoric consists of two phases: investigation and presentation. Investigation solves a problem, thereby making you wiser. During presentation you can persuade others (using good arguments) that
you are right, or that your claims are true. Each of the two parties has their own framework of reference.
The meeting occurs based on a third, joint framework of reference (adapted from [Jensen, 2005, p.38]).
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With regard to the joint framework of reference, Jensen also says that examples of such
a framework are Habermas’s public theory, Freud’s neurosis theory, pragmatic linguistic
theory, and subject/meta-theories. Subject/meta-theories [Jensen, 2005, p.97ff] deal with
two different chains of argumentation in scientific presentation – in other words, which
elements of argument (see section 10.4) are used in which order. Subject discourse describes what has been discovered. Meta-discourse deals with how it is done, with the fact
that it is true.

10.3 Developing an investigation model
There are two comments worth making in relation to Jensen’s rhetoric model (Figure 162).
Both focus on placing Jensen’s rhetoric model in connection with the previous theory development and then concluding the theory development on this basis. The first comment
follows immediately below, but the second comment will be made later after Figure 164.
The first comment is that the model in Figure 162 is extremely reminiscent of the basic
elements of Figure 100 (Eco’s two communication models plus the joint code agreement)
and Figure 101). This means that there is a good degree of agreement with Gadamer’s
thoughts in relation to the fusion of horizons (chapter 7). In other words, rhetoric, semiotics, philosophical hermeneutics and communication process theory are all connected.
The rhetoric model [Jensen, 2005] can be combined with the aspect that “reality is that
which is outside our thoughts” (p. 161). In other words, there are objects outside our
thoughts. In this connection, our thoughts constitute investigations, communication, argumentation and presentation. The rhetoric model in Figure 163 has been redrawn so it resembles
Shannon & Weaver’s and Koláčný’s communication models (Figure 55 and Figure 60 respectively). The private references are described in [Jensen, 2005, p.38f] as common sense
and whatever we carry with us in our personal ‘suitcase’ (our historicity). The joint, explicit
framework of reference is the joint basis of argumentation, or the basis of validity (adapted
from [Jensen, 2005, p.39]). In the user, following the supply of information, there is a
process of consideration which (as mentioned above) involves deciding and possibly acting.
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Figure 163. [Jensen, 2005]’s rhetoric model combined with the aspect that “reality is that which is outside
our thoughts”. In other words, there are objects outside our thoughts. Thoughts = investigations, communication, argumentation, presentation. [Jensen, 2005]’s rhetoric model has been redrawn to resemble
the provisional transmission model (Figure 70), Shannon & Weaver’s and Koláčný’s communication models, with the addition of my interpretations.

If Figure 163 is extended to include [Jensen, 2005, p.38-51]’s descriptions of both the
joint framework of reference and the activities between the personal frameworks of reference and the joint framework of reference, the result is the model shown in Figure 164.
The concept signal-technical agreement (my addition) describes not only Eco’s code agreement
but also Jensen’s subject discourse and meta-discourse.
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Figure 164. The rhetoric model [Jensen, 2005] combined with ‘reality’ (cf. Figure 163), with descriptions of
a joint framework of reference and a description of the activities between the private frameworks of reference and a joint framework of reference.

With regard to the joint framework of reference, [Jensen, 2005, p.75] says that “the objective of scientific rhetoric is to persuade others that your claims are valid, which means
that your argumentation must comply with four demands: it must be true, logical, relevant and
credible.” These four demands are derived from the truth criteria mentioned on page 344.
[Jensen, 2005, p.77ff] says that the elements of true argumentation are documentation, representativity and controllability. The elements of logical argumentation are precision (definitions), categorising linguistic actions (e.g. describe, refer to, account for, analyse, interpret, discuss and assess). Logical
argumentation focuses on the fact that each statement is organised and prioritised in relation to other statements in the argumentation. Relevant argumentation means that all the arguments in question rest on and refer to an authority that places an obligation on both parties. Credible argumentation focuses on living up to the expectations dictated by the standards in the respective domains: these standards determine the issues that can be investigated; they determine the distinction between theories that are regarded as legitimate or illegitimate; they determine which methods are credible or not credible; and finally they deter-
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mine what can be regarded as good written style and good ethics (adapted from [Jensen, 2005,
p.75-92]. Jensen’s definition (description) of a joint framework of reference matches
[Habermas, 1981, p.128ff], who writes about demands on communicative action, and [Togeby,
1993, p.20ff], who writes about factors, functions and demands (in and of a text). The content of
the joint framework of reference can be added to Jensen’s rhetoric model as shown in
Figure 164.
The second comment on Jensen’s rhetoric model (Figure 162) is that I regard it as problematic to start using subject-discourse and meta-discourse to describe elements in a joint
framework of reference (code agreement), as illustrated in Figure 164. This would be like
proceeding directly to secondness. A thirdness is missing – a general description of content, or
a description of the elements constituting the content (see section 8.5 on element models). As
a result, the model of states (Figure 132) from section 9.10 will be included here (as a metainformation model).

Figure 165. As a meta-information model, the model of states shows what is basically available when describing phenomena, exchanging information and understanding. For a detailed account of this, please see
section 9.10. This figure is identical to Figure 132.

The distinguishing feature of the model of states is that as a meta-information model it
describes what is basically available when describing phenomena, exchanging information
and understanding (with the possibility of action). Phenomena can be found at three different levels, and the sign relation (for ‘describing’ phenomena) consists of three types. In
other words, the total number of sign types available is nine. Based on the dimensions in

350

Theory formation – New rhetoric

firstness, secondness and thirdness and the necessity of the triadic sign relation (semiosis),
this means that there are ten possible combinations of sign types – there are ten phenomenon types. If communication is to be complete and consistent, all nine sign types must be
present. This is connected to the aspects that Gadamer accounts for in his ‘preparation’ for
the fusion of horizons, cf. chapter 7, according to which the two parties progress towards
the fusion of horizons and will therefore operate at all three levels. Consequently, communication cannot be carried out unless all nine sign types (and ten phenomenon types) are
present. I cannot deny that it may be possible in special circumstances to carry out communication on the basis of only three sign types. These special circumstances may occur in
dialectics in particular (see sections 10.1 and 10.4), which can be regarded as being far more
focused than communication. However, at present I cannot argue in favour of this viewpoint – although I do feel that it is the case.
In relation to the task of this book (theory development), the model of states should be
understood as a model or template for ‘the things that need to be under control before
starting to exchange information’. Without this model it is unlikely that communication will
be possible. A ‘complete’ model of states is the perception of the situation that each of the
parties brings with them to the conversation in question. A great deal of work may be necessary first, but that is another matter. At the moment we are concerned with preparations
for conversation – in other words, with the transfer of information with a view to achieving communication. The ‘complete’ model of states thus comprises the qualifications that
each of the parties brings along to the conversation. Completion takes place on the basis of
the historicity of each of the parties (cf. chapter 7), so it includes education, horizon of understanding for the case in question, psychology etc. If this is accepted, the model of states
(qualifications of the parties) will constitute the qualifications shown in Koláčný’s cartographical communication model (Figure 60) with the five small circles numbered 11-15 and
21-25 on the left and right of the sender and receiver respectively.
In addition to the philosophical reasons outlined above concerning why this must be the
case (that a ‘complete’ model of states is a description of the qualifications of each of the
parties in the conversation), there are also other arguments why this must be so. In
[Koláčný, 1969], [Gadamer, 1986], Habermas, [Jensen, 2002], [Jensen, 2005], [Perelman,
2005] and [Brodersen, 2005], for instance, concepts appear to describe private framework of
reference, qualifications, horizon of understanding etc. But nowhere have I found a theory, model or
method covering which elements are involved and how these elements in this private framework
of reference can be described. However, I have found words or ‘names’ for the elements.
Not an overwhelming number of words, but some at least. These descriptions can be inserted into the model of states (Figure 132) with reference to the descriptions of the nine
signs found in [Peirce, 1994], for instance; like recognising a pattern between descriptions
and Peirce’s description of the nine signs. The result is shown below (Figure 166), proving
that the model of states can be used as an element model for private reference (Jensen), qualifications (Koláčný), horizon of understanding (Gadamer) (etc.)
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Figure 166. Combination of descriptions of private reference, qualifications, content of horizon of understanding etc. Please note that the fields index and icon are empty, indicating that the concrete case should
be placed here (and in the symbol).

Please note that in Figure 166 the fields (signs) index and icon are empty, indicating that
the concrete, actual case should be placed (registered) here and in the symbol. The thing already registered in the field symbol is the code (cf. Figure 100), which is of course not something to be found in the individual’s historicity but rather something that the parties must
have settled by this point in the process. In the concept apparatus or signal-technical agreement expression comes into play, and thereby argumentation as well (and thereby Jensen’s subject
discourse and meta-discourse).
The fact that the horizon of understanding ‘spreads’ all over the model of states, that
the concrete case remains in the representamen column, and that the code agreement is located in the symbol cell, can be illustrated as a general element model for the horizon of
understanding in relation to the concrete case and code agreement, cf. Figure 167.
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Figure 167. The horizon of understanding ‘spreads’ all over the model of states, the concrete case remains
in the representamen column, and the code agreement is located in the symbol cell.

Let us now return to the practical process in relation to a producer’s preparatory work.
From a producer’s point of view, the practical consequence is that the model of states remains empty next to the producer at the start of a project. The producer uses the preparatory work to complete a model of states for his own horizon of understanding. But at the
same time, the producer must also seek to complete a model of states for the ideal user
(the universal audience, cf. page 340), based on his own ideas about this. So initially the
preparatory work will consist of a producer model of states and an ideal user model of
states. During the preparatory work these two will merge into one because the preparatory
work can be compared to a conversation in which the producer is simply forced to play
both roles. If these two models of states merge during the preparatory work, the producer
will obtain a single model of states as the result of the preparatory work, and this will be
the producer’s best basis for an actual conversation with the particular audience (Perelman), the actual user. During the real conversation, the degree to which the producer was
able to predict the horizon of understanding of the particular audience or actual user will
be revealed.
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Figure 168. In the producer’s preparatory work his own initial horizon of understanding merges with his
idea about the horizon of understanding of an ideal user. This new horizon of understanding constitutes the
best possible basis for ‘conversation’ with the particular audience (Perelman), the actual user.

This process, as shown in Figure 168, is not exactly simple – and nor is it something that
can be achieved quickly and easily by adding a few notes to a template for a model of
states. The producer’s preparatory work will probably require a number of drafts and a
number of sub-models of states. Figure 168 above is a description in principle of the process (after all, this is theory formation and not method development).
If the content of the frameworks of reference are described by an element model (the model
of states), the rhetoric model can be drawn up as shown in Figure 169. The rhetoric model
then becomes a general description of relations – a thirdness.
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Figure 169. The rhetoric model expanded to include the model of states as frameworks of reference. This
places the rhetoric model on the level of thirdness (a general description of relations).

Presentation itself concerns the description of phenomena. This is the heart of the matter: transferring a description of a phenomenon from ‘subject 1’ to ‘subject 2’. As a result,
the model of states also serves as an element model (as a meta-information model) for actual presentation, as well as serving as an element model in the frameworks of reference.
This complete usage of the model of states as an element model in the rhetoric model can
be illustrated as shown in Figure 170.
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Figure 170. The model of states serves as an element model (a meta-information model) both in presentation and in frameworks of reference.

The situation has now become extremely complex because a great number of things are
occurring simultaneously and there are a number of different variants of the rhetoric
model. In order to gain control of these issues it is necessary to carry out a metadescription of them. Basic element models are used for this: Peirce’s phenomenology and
semiotics (for the model of states), and Hjelmslev-Eco’s denotations and connotations in connection with the provisional transmission model (Figure 101).
Let us first consider the element model for the model of states. Used in the rhetoric
model, as in Figure 169, the model of states is a thirdness, or to be more precise a symbol,
because the model of states occurs as a representamen. In this connection the model of
states is a thirdness because it describes general rules in relation to the ‘phenomenon’ in
question (where ‘the phenomenon’ is frameworks of reference in argumentation, rhetoric).
Similarly, the descriptions cf. Figure 166 and what is designated at the bottom of Figure
164 using the general rheme (term) ‘Validity of argumentation’ are all of the type indexicalsymbol. They are symbols (because all written words are symbols), but they act as indexes
because they direct attention towards action, towards performance of the linguistic activities
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in question. The descriptions in question (cf. Figure 166 and what is designated at the bottom of Figure 164 using the general rheme (term) ‘Validity of argumentation’) could almost
be written in the imperative, which would actually make the secondness even clearer. But
after all they are only descriptions, and should be left that way. One could also say that the
model of states is polydimensional while the descriptions are one-dimensional (focusing,
dyads between person and action (the thing to be written)). This can be illustrated as
shown in Figure 171.

Figure 171. Meta-description of the model of states and the role of ‘the descriptions’ in the rhetoric model
(‘descriptions’ cf. Figure 166 and what is designated at the bottom of Figure 164 using the general rheme
(term) ‘Validity of argumentation').

The private framework of reference is described using the following elements (cf. Figure
166): task, goal, project identity, hypotheses, knowledge, ideas, abilities, attributes, psychological processes, experiences, external conditions, values and feelings. To summarise, values (for instance) belong under project identity, and added to the rhetoric model (version
shown in Figure 164) in combination with validity of argumentation (they are on the same
level after all, so they should be there at the same time), the result is Figure 172.
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Figure 172. The rhetoric model with secondness descriptions of the frameworks of reference.

Or described on top of the actual rhetoric model as in Figure 173. The model of states
constitutes the thirdnesses in the frameworks of reference, while the descriptions of common sense, historicity and validity of argumentation constitute the secondnesses. The picture itself (as shown in the figures) constitutes the firstness.
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Figure 173. The model of states constitutes the thirdnesses in the frameworks of reference, while the descriptions of common sense, historicity and validity of argumentation constitute the secondnesses. The
picture itself constitutes the firstness.

10.4 Presentation (argumentation)
In her introduction to [Perelman, 2005], Hanne Roer writes that new rhetoric is actually
concerned with argumentation theory: “It must be possible to use the new argumentation
theory in an Aristotelian spirit to distinguish rhetoric from manipulation and propaganda –
the 20th century’s terrifying answer to sophism. Perelman and Olbrechts-Tyteca claim that
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rhetoric convinces and persuades an audience of something it can believe in, whereas
propaganda forces an audience to adopt a viewpoint it could not accept originally.” [Perelman, 2005, p.49] writes that dialectics, the technique of dialogue, can be compared to a
clenched fist; while rhetoric can be compared to an open hand. “Argumentation presupposes a meeting between minds; unlike logical demonstration, which follows fixed rules.
(…) A joint framework of reference is necessary if communication is to take place at all.”
[Perelman, 2005, p.12].
One point of particular interest for this book from [Perelman, 2005] is Perelman’s distinction between the universal audience and the particular audience. The universal audience, as
mentioned above, is the part of humanity that is competent and sensible. The particular
audience is the specific audience towards which an argumentation is directed. The difference between the two types of audience is a difference in usage, since the universal audience is
the picture of an audience that the producer must have in his consciousness when preparing his argumentation. So the universal audience is like a quality criterion which producers
(producers of geo-communication, for instance) strive to live up to274.
In her introduction to [Perelman, 2005], Hanne Roer also writes that new rhetoric is descriptive and indicative of action – but without laying down rules. So new rhetoric does not
provide directions for the structure of speech or the order of arguments. However, at the
same time Hanne Roer writes [Perelman, 2005, p.14] that theory development in new
rhetoric follows the inventio phase of the speaker: choice of values, creation of intimacy and
choice of arguments. A mental picture of the audience (the universal audience) is created, a
thesis is formulated for which support is sought, a point of departure is chosen (either real
or preferred), and arguments are presented from the point of departure in order to persuade the audience to draw the desired conclusions.
[Perelman, 2005, p.46] says that the goal of argumentation does not only involve purely
intellectual agreement. The aim is often to encourage action or at least create a tendency to
action. Which is actually the same point made by Gadamer in philosophical hermeneutics,
cf. chapter 7.
[Jensen, 2005, p.63] discusses the transition from investigation to presentation: “When we
proceed from the investigation process to the presentation process, all the elements involved (in the investigation process) change status from being a cognitive function to being a communicative function. For instance, a thesis statement changes status from being a tool for controlling realisation to being a delimitation of the area of application of argumentation; em274

[Perelman, 2005, p.13]: “The concept ‘the universal audience’ serves two purposes. Firstly, the universal audience is a metaphor that can serve the speaker/writer in the inventio phase. The mental picture
of the audience makes it possible to choose rhetorical forms of appeal and types of argument that suit
this audience. (…) Arguments are only effective with a particular audience when they are related to a
universal audience. At the same time, ‘the universal audience’ is a quality criterion because it sets a
standard for how to distinguish good arguments from bad ones. (…) One requirement for good argumentation is that the audience is of a certain standard or certain quality (…) this represents a standard for rationality that the particular audience or physical audience may not live up to.”
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pirical data changes status from being material for realisation to being documentary evidence for a claim; methods change status from being a tool for realisation to being arguments for the credibility of the sender; and theory becomes the authority to which the arguments refer. “Jensen’s domain is (still) science, but I can (still) not find any arguments
against the idea that in principle producers of information for geo-communication should
work just as systematically and with equal documentation as scientists. In practice this is
probably impossible, a fact which I acknowledge. But in principle it should be the case. Ideals are involved here which can represent the normative ideas which (perhaps in the form
of silent knowledge) can form the basis of effective speech.
Whereas Perelman describes the philosophical necessity of argumentation and describes
in detail types of argument, the British philosopher and logician Stephen Toulmin presents
an actual model of argumentation in the book entitled ‘The Uses of Argumentation’
[Toulmin, 2003]275. The task of this book is to create a theory for the work of producers in
connection with content, so I will now direct my attention to Toulmin’s model of argument and refrain from dealing with Perelman’s work in greater detail. For instance, the
typification of arguments is not relevant at this stage of the theory formation. Typification
describes which types of argument are best suited to which conversation situations: for instance, when is it sensible and reasonable to use the type authority argument. I regard such
typification as a part of theory, model and method formation in connection with expressive
disciplines, like a description and discussion of Bertin’s The Graphic Variables.
[Jørgensen et al. 2004, p.9] describe argumentation as: “… reasoning276 involving at least
two items of information, one of which justifies the other. (…) The precondition for all argumentation is doubt, and the purpose of argumentation is to overcome doubt.” This corresponds to the definition of the concept problem on p. 343. For instance, potential travellers
may be in doubt as to whether a trip is possible using public transport. To remove this
doubt they consult www.rejseplanen.dk, the pages of which argue that the trip is indeed
possible. Similarly, the publication of a municipal plan by a town council can be seen as an
argument that everything will be fine as long as all the doubters in the municipality simply
support the town council’s plans. In this connection, the doubt concerns whether it is
more sensible to do A or B.
[Jørgensen et al. 2004, p.9] add that: “If no doubt is possible, there is no need to provide
reasons either. Behind all argumentation there lies a ‘why?’ either in your own mind or in
the minds of others. You begin argumentation in order to find answers, whether you are
trying to find out what you should think or trying to persuade other people to agree with
your viewpoint.” This statement contains the idea that all conversations apart from enter275

276

[Toulmin, 1958] does not make for easy reading. Fortunately, the most important elements of his
model of argument are described in more accessible form in both [Jensen, 2005] and [Jørgensen et al.,
2004].
Reasoning: Thinking about and drawing a logical conclusion about something [Nudansk Ordbog,
2002]
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tainment at cocktail parties, television talk shows etc. are based on a sense of wonder, a
doubt, a question of ‘why?’ (see the section on Gadamer’s genuine conversation on page 190).
‘Why’ questions open the mind (because why is polydimensional), whereas ‘how’ questions
focus the mind on action277 (because how tends to be one-dimensional). In many cases the
answer to a ‘why’ question leads to subsequent ‘how’ questions (for instance when planning a trip, which starts with a doubt as to whether the trip is possible. Once you are convinced that it is possible, the immediate question is how the trip should be organised and
carried out).
Some people may feel that it is risky to claim that geo-communication should in general
be based on argumentation, with argumentation being defined as above by [Jørgensen et al.
2004, p.10]: communication in which the sender seeks to gain the receiver’s support for a
justified viewpoint. Geo-communication and argumentation do not involve forcing others
to believe something, or manipulating (cheating) them into doing so. Instead, they involve
exchanging viewpoints in an attempt to find the answer to a doubt, sense of wonder or
‘why’ question. The receiver should always be free to accept the argumentation or not.
The claim that geo-communication should be based on argumentation could be viewed as
a contrast to Habermas’s ideal conversation and Gadamer’s fusion of horizons. There
would be a contrast if argumentation had involved force and manipulation. But argumentation in connection with geo-communication should not be understood in this way. When
two parties (or two sides of yourself) meet and one or both of them is in doubt about
something or has a sense of wonder about something or some ‘why’ questions, the aim is
to jointly achieve a higher state at which an answer can be found. The party who is in
doubt seeks answers from the other party (institution, web service etc.), and is therefore
willing to receive the other party’s viewpoints. Agreement with these viewpoints cannot be
assumed – it involves a voluntary process. As far as I can see, this holds true for all the examples or projects covered by the geo-communication domain: travel planning, municipal
planning, hiking, waste disposal, property administration, environmental assessments, climate change, war planning etc.
Toulmin’s model of argument depicts the structure of an argument, its individual components and the relations between them. The model describes the six elements that constitute
argumentation. Three of these are essential, and three are optional (facultative) [Toulmin,
2003, p.90ff]. This can be shown in a basic model and an expanded model.

277

[Jørgensen et al. 2004, p.9]: “A traditional disctinction is drawn between demonstratio, which is scientific
proof using mathematical models; and argumentatio, which is reasoning between people in concrete
situations. For demonstratio the goal is to achieve true knowledge, whereas for argumentatio the goal
is to achieve acceptance. The rules applying to demonstratio are described in logic, while rhetoric deals
with argumentatio. The rules of logic are fixed and unchanging, independent of the user in question.
No corresponding universal rules can be laid down for rhetorical argumentation because it is always
anchored in a communication situation and subject to the sender’s wish to win the acceptance of the
receiver.”
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Figure 174. Toulmin’s basic model of argument [Toulmin, 2003, p.90ff]. In the basic model an argument
consists of the three elements claim, data and warrant. The order of these three elements is not always the
same.

The model shows an argument because it includes information for which the sender is
seeking the receiver’s support (the claim), and information with which the sender is seeking
to gain the receiver’s support (the data). The warrant authorises the claim on the basis of the
data. The claim is the answer to the question ‘What does the sender require the receiver’s
support for?’ The data is the answer to the question ‘What does the sender base his claim
on?’ And the warrant is the answer to the question of how to proceed from data to claim, or
the answer to the question of what right the sender has to express his viewpoint. The difference between data and warrant is that the warrant is more general, while the data is more
specific.

Figure 175. The basic model of argument using the example argument for a holiday.

The model of argument can be expanded to include three extra, optional elements:
qualifier, rebuttal and backing. This expanded model can be shown as illustrated in Figure
176 below. Each or all of the three optional elements can occur with the three essential
elements of the basic model. The backing is further documentation for the warrant. The qualifier indicates the degree to which the sender is willing to vouch for the truth value of the
claim. The qualifier is the answer to the question of how certain the sender is about the claim.
Using rebuttal the sender seeks to meet the receiver’s objections regarding any weaknesses
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in the claim, which the sender can do by demonstrating reservations and elements of uncertainty conveyed from the warrant to the claim.

Figure 176. An expanded version of the model of argument. Each or all of the three optional elements
backing, qualifier and rebuttal can occur alone or in combination with the three essential elements from the
basic model (adapted from [Jensen, 2005] and [Jørgensen et al. 2004]).

[Jensen, 2005, p. 69ff] adds thesis statement and context to the expanded model of argument, commenting that any concrete argumentation is always determined by the issue for
which a solution is being sought. In other words, it is the thesis statement and context that decide which arguments are relevant and which points require agreement in order to reach a
conclusion. One could say that the thesis statement ‘frames’ the universe of the argumentation and indicates the locations (‘topoi’) in which arguments can be obtained.

Figure 177. [Jensen, 2005] adds thesis statement to the expanded model of argument, justifying this by the
fact that it is the concrete issue in question that determines what is relevant and what it is that agreement
is to be reached about.
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Figure 178. The expanded model of argument including the example Take the train as claimed by
www.rejseplanen.dk. To encourage faith in public transport, the argument is expanded to include the three
elements backing, qualifier and rebuttal.

Figure 179. The expanded model of argument including the example route planning. The web-service provider seeks the user’s acceptance regarding regular use of the web service in question – and it must be assumed that this is largely done by means of phatic communication (advertising the services of the company and retaining the loyalty of the customers).

With regard to the use of the model of argument, [Jørgensen et al. 2004, p.31]278 comment that the model of argument is suitable for promoting understanding of a message (an
278

[Jørgensen et al. 2004, p.31]: “The model (…) is suitable for arguments which are found for any reason during interpretation of the text to be worth inspecting more thoroughly. It can promote understanding of the sender’s argumentation. It can also be a help in criticising the argument because it indicates the elements that make an argument strong or weak, or makes it possible to identify the strong
or weak point in the constellation of arguments. The model can also be used during the preparation of
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argument); for identifying strengths and weaknesses in a message; and for preparing the
draft of a message (an argument). The last point is particularly relevant for the task of this
book.

Figure 180. The expanded model of argument including the example municipal plan. The town council is
seeking to gain the support of citizens for its plans (and perhaps the hidden agenda is to gain support to
re-elect the town council at the upcoming election).

10.5 Development of a rhetoric model including
presentation
Like [Jørgensen, 2004], [Jensen, 2005, p.121] comments with regard to the use of the
model of argument that “an argumentation can be composed in two ways which are in
principal different: in the form of a ‘therefore’ order proceeding from warrant via data to
claim, and in the form of a ‘because’ order proceeding from claim via data to warrant. Both
are equally logical; but the former is characteristic of the scientific genre in particular, while
the latter is widespread within the field of communication (journalism, for instance), and in
oral tradition. Whether you adopt one or the other has no influence (…) on the validity (of the argumentation). The order of the factors (…) does not matter, as long as the argumentation’s warrant is explicit
and defined, and as long as there is a logical and relevant connection between the various links in the chain
of argumentation” (my italics).
[Jensen, 2005, p.112] adopts a slightly different approach to that of [Jørgensen, 2004]
with regard to the purpose of argumentation. Jensen comments that: “A (…) discussion is
an argumentation or counter-argumentation. During preparatory work it may be beneficial to place
your main viewpoints in the model. This may enable you to reach your receiver more effectively, and
may also be a safety net with a view to meeting counter-argumentation.”
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therefore always concerned basically with identifying agreements and disagreements. In principle the basic agreement always starts from below in Toulmin’s model: in the warrant, which
is the foundation of argumentation. If you agree with the warrant you can discuss disagreements in the data, and if you also agree with the data you can accept the conclusion.
But in practice discussions generally work in the opposite direction: we start by disagreeing
with the claim, ask about the data (why?), and if we still disagree we discuss the theoretical
warrant.”

Figure 181. In principle the model of argument belongs between the two parties involved in communication.

This makes it necessary to return to denotations and connotations (cf. p. 254ff). Hypothetically:
If denotations (codes) were sufficiently clear and precise, connotations would not arise – in
relation to the transmission in question, in relation to the individual message! Mankind and life are
composed in such a way that little time elapses after one transmission before we start placing it in relation to all kinds of other things (anxiety about not catching a train because a
bridge might be up, for instance …). If the denotation is sufficiently precise and clear, the
user (receiver) cf. [Jensen, 2005, p.112] can immediately declare their agreement with the
claim, after which the transmission or argumentation will be over. A new transmission can
now start, but that is another matter. However, reality is probably never like this. Denotations are rarely so precise and clear that agreement can be reached immediately. Connotations will arise, as described in Eco (cf. p. 254ff), owing to people’s different qualifications
and other factors. As a result, it is necessary to provide additional ‘ammunition’ in an ar-
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gumentation apart from the claim alone. Everything but the claim is concerned with supporting the meta-claim (meta-discourse) that ‘what I am saying is correct’. So in principle
the model of argument belongs between the two parties, which can be illustrated as shown
in Figure 181. The provisional rhetoric model (Figure 169) can be combined with the
above-mentioned model by adding the model of argument, resulting in the rhetoric model
(Figure 182).

Figure 182. The rhetoric model.
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To focus attention on what the model contains, Hjelmslev’s denotations and connotations
can be printed on top of the model as a principle, cf. Figure 183 below. This is an illustration
of principles, because frameworks of reference and their descriptions must also be based
on denotations. The illustration describes the location of denotations and connotations in
each transmission at the precise moment at which it takes place. Once again, it should be
pointed out that the model, like so many other models of mine, does not constitute the
sum of a series of events but merely describes a single event in a single, short period of
time.

Figure 183. In the rhetoric model denotations constitute the direct connection between the two parties.
Connotations occur in connection with the frameworks of reference and the associated descriptions.

There are remarkable similarities between the rhetoric model shown above (Figure 182)
and the provisional transmission model (Figure 101). Consequently, the two should be
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combined to obtain synthesis because both models have their own strengths and weaknesses. We shall return to this point in section 11.1.

10.6 New rhetoric: conclusion
As mentioned in the introduction to this chapter, the reason for including new rhetoric in
the theory formation of this book was that producers of information for geo-communication – like scientists – must ensure that they and their products are perceived as true, coherent, relevant and reliable. If they fail to do so, they and their products will be perceived
as false, messy, irrelevant and unreliable – the worst possible scenario for any producer.
These factors (qualities) are core elements in scientific rhetoric and in new rhetoric in general,
which is why new rhetoric has been included in the theory formation of this book.
What is our conclusion? Firstly that new rhetoric draws attention to the same conditions
as philosophical hermeneutics: the two parties in a conversation act on the basis of their
respective references, and that the main thing is to compare and merge these reference
bases.
Secondly that a speaker (as a producer of information is called in new rhetoric) addresses a universal audience or ideal user. A producer generalises (and perhaps idealises as
well?) the idea of a receiver and the receiver’s attributes and qualifications – thereby addressing a universal audience or ideal user. The more a producer focuses on a particular
audience, the more attention is required to ensure that the producer’s idea of the ideal user
matches the actual user’s attributes and qualifications.
Thirdly that the model of states, cf. Figure 165, can be used as a reference model or
template for describing the reference basis on which the two parties in a conversation act.
And in addition, the model of states can be used in general as a template for describing the
states occurring in a conversation: reference basis, code agreement, and the elements of actual presentation.
Fourthly that the code agreement, cf. the provisional transmission model in Figure 101,
involves merging horizons of understanding and testing the validity of the argumentation
in question.
And fifthly that the presentation of information with a view to communication can be
regarded as argumentation with the elements that follow from argumentation theory (the
essential elements being claim, data and warrant).
In other words, the use of new rhetoric leads in general to the same models as those
found in philosophical hermeneutics (cf. chapter 7) and communication theory (cf. chapter
8). Both new rhetoric and philosophical hermeneutics in combination with communication
theory (expressed in the provisional transmission model) can be strengthened by including
the model of states as a template of description for the states included in the models. On
the basis of new rhetoric a rhetoric model has been developed (Figure 182) which focuses
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on the elements involved in a conversation (transmission) with a view to communication.
The combination of this rhetoric model with the provisional transmission model has made
it possible to define and describe geo-communication, and this will be done in chapter 11 below.
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11 The concept geo-communication
What is geo-communication, actually? The task of this book is to find out whether a theory can
be formed for a systematic and controlled basis for a decision about whether content A or
content B should be included in a given transmission (with a view to achieving communication). In the previous chapters theories from various branches of science have been described: philosophical hermeneutics, communication theory, phenomenology, semiotics
and new rhetoric. Based on these theories three models have been created: the provisional
transmission model, the model of states and the rhetoric model (Figure 101, Figure 132
and Figure 182 respectively), and the basic conditions for agreement have been described.
These three models and the agreement principle form a basis for a theory for geocommunication with appurtenant models (a transmission model and a geo-communication
model), describing on a general level a systematic and controlled approach to a decision
about content. This is what chapter 11 deals with.
Chapter 11 also contains a discussion of principal aspects of the nature of geocommunication, including limitations, potential and relations, and a discussion of the necessity of a paradigm shift from cartography to geo-communication.

11.1 The transmission model
The previous chapters have developed three models (in order to find an answer to the
original question about identifying the content of information with a view to achieving
transmission and agreement). One model describes a transmission procedure (Figure 101);
the second model (the model of states) deals with information elements (phenomenon
elements) (Figure 132); and the third model deals with rhetoric (Figure 182). The model of
transmission procedure focuses on the processes of a conversation; the model of states focuses on the components and states of the information elements; and the rhetoric model focuses on the elements in a conversation. My claim is that it makes no sense in relation to the
task of this book to keep the two basic viewpoints279 about processes and elements separate.
On the contrary, I believe that it would be an advantage to combine (for instance) the
transmission model, the model of states and the rhetoric model. So the task involves drawing up a combined model, and this new model could suitably be called the geo-communication
model.
The provisional transmission model in Figure 101 and the rhetoric model in Figure 182
resemble each other both visually and with regard to elements and meaning (semantics). In
279

Cf. [Fiske, 1990]’s distinction between processes and elements (semiotics) in his description of communication models, cf. section 8.2.
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principle, the visual expression may have arisen due to a limitation in my horizon of understanding that influenced the drawing of the two models – in other words, the models may
resemble each other because this is how models are normally portrayed. But the visual expression also reflects my horizon of understanding with regard to the two models and their
origin and content. This could also be expressed quite simply: processes contain elements (information). The two activity types are not separate – they constitute a single common activity
and each type is dependent on the other. So they should be described in a single model.

Figure 184. The geo-communication model is created via a transmission model by combining the provisional transmission model, the model of states and the rhetoric model.

The point of departure is the provisional transmission model (the model for transmission processes). The relevant elements from the rhetoric model are incorporated into the
provisional transmission model. The respective horizons of understanding (in the provisional
transmission model) are described and fixed in the model of states (as a thirdness, i.e. as a
template), as described in the rhetoric model. The denotative code agreement1 in the provisional transmission model can (cf. Figure 166) be renamed a signal-technical agreement. The
denotative and connotative code agreement2 can (cf. the rhetoric model, Figure 182) be renamed validity of argumentation, and this is also retained in the model of states (as a thirdness). Argumentation is included in the model as a reminder that what is involved here is an
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argument for a viewpoint. Thanks to this merging of the provisional transmission model, the
rhetoric model and the model of states, a model has been created that describes the processes and
states of a single transmission. So this model can suitably be called the transmission model.
In the transmission model a distinction is made between transformation (processes), state and
amorphous state. I have decided to underline that transformations take place (in the processes), and that it is important to bear this in mind rather than focusing on processes: for
instance, it is easier to understand a process than a transfer, which is too poor a presentation of the content of the activities. This is why the term transformation is used. A distinction
is also drawn between a ‘rectangular state’ and an ‘amorphous state’. The rectangular state
is a ‘hard’, static state, while the amorphous state should be seen as constantly changing
and basically without any limits that can be described. The amorphous state is used in relation to people and reality, while the rectangular state is used in relation to information.
The model seems logical, consistent and sound, but a number of questions arise to
which answers must be sought.
(1) Where has agreement gone?
(2) How do we identify the content?
(3) What happens in the producer’s coding?
(4) What is geo-communication?
(5) Why is the prefix ‘geo’ used?
(6) Why are there three types of information between producer and user?
The first question regarding agreement is so central and essential that it will be dealt with
separately in section 11.2. The other five questions will be dealt with in section 11.3 including sub-sections.
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Figure 185. The transmission model, created by combining the provisional transmission model (Figure
101) the model of states (Figure 132) and the rhetoric model (Figure 182).
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Before answering the six questions stated above, a few comments are necessary regarding scientific method. Section 3.2 described the way in which the theory formation is based
on philosophical hermeneutics, but also pointed out that the dissection of processes and
states into ‘building bricks’ is an approach taken from natural science. This connection or
utilisation of both attributes can be illustrated on top of the transmission model as shown
in Figure 186 below. The limits drawn in the illustration should not be taken too literally.
The theory is based on a broader mixture of hermeneutics and science than the illustration
appears to show. But in principle, roughly speaking, my utilisation of the two areas can be
illustrated as follows.

Figure 186. The transmission model is based on elements taken from both science and hermeneutics. The
hermeneutic element comprises the connections to human perception and horizons of understanding. The
scientific element comprises the building bricks in the actual transmission procedure. The figure should not
be understood rigorously – instead, it outlines areas and limits.

In the theory formation contained in Figure 186, the hermeneutic element comprises the
connections to human perception and horizons of understanding. The scientific element
comprises the building bricks in the actual transmission procedure. This book is not an account or discussion of scientific theory – instead, its main task is to form a theory. Consequently, I have attached greater importance to clarity in the transmission model than to
clarity in the account of areas and limits between areas of scientific study.
Another important comment that needs to be made in connection with the transmission
model regarding the connections between areas of scientific study is the position of the
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model of states (Peircean phenomenology and semiotics). How exactly are phenomenology
and semiotics used in this theory for geo-communication? The model of states, which is a
model derived from Peirce’s phenomenology and semiotics theories, is used as a rule for
the description of states. Each state in the transmission model can be regarded as one or
more phenomena, so they can and must be described using the model of states (which is
used as a rule for description).

Figure 187. The model of states, which is a model derived from Peirce’s phenomenology and semiotics
theories, is used as a rule for the description of states. Each state in the transmission model can be regarded as one or more phenomena, so they can and must be described using the model of states.

Between these models of states, between states, transformations of information occur.
The fact that transformations are involved rather than transfers becomes clear when we
remember that nothing would happen on a trip round the model if all the processes consisted of transfers alone. We would end up exactly where we started. But fortunately this is
not the case. Each transmission from one party to another influences the horizon of understanding, ensuring that actual changes occur. So transformations are being achieved
here.
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Let us now return to the six open questions announced after the transmission model
was established. The following two sections (11.2 and 11.3) deal with these questions.

11.2 The geo-communication model
Question 1 concerned agreement. Where has the agreement gone – the agreement that was
such a central feature of the communication concept, cf. pages 160 and 162 and sections
7.1 and 7.2 on philosophical hermeneutics? The transmission model in Figure 185 describes a single transmission, a single transmission of a single message. What the model shows
is not enough to reach agreement – at the very least, a return message confirming agreement is required. The transmission model describes what could be called ‘an injection of
information’.
According to Gadamer’s philosophical hermeneutics in section 7.1, agreement occurs
when there is a fusion of horizons (see Figure 168). This is not a total fusion of horizons,
because in that case the two parties in the conversation would merge with each other. The
fusion of horizons applies to the relevant aspects of the case. The overlap between the respective horizons of understanding describes the aspects of the case that apply in both horizons of understanding. The overlap expresses the things on which agreement can be
reached. The size of the overlap may not be of any importance. A small overlap may be
sufficient for the case in question. A small overlap may also reflect the things about which
it was possible to reach agreement – and these things must then be sufficient. The overlap
reflects the agreement that it was possible to reach – under the given circumstances.

Figure 188. Agreement reflects a fusion of horizons, an overlap between horizons of understanding. The
larger the overlap, the more aspects it was possible to reach agreement about. A complete overlap will
never occur. Both the horizons of understanding and agreement are retained using.the model of states.

An overlap does not necessarily mean that you are happy with the content of the agreement. Some degree of compromise will undoubtedly be involved. For instance, the agreement reached may be that the two parties agree that they cannot agree about anything at all
– this is also a form of agreement. Let us consider the example of an employer and an employee. The employer fires the employee, and the employee is furious about this. And yet
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they agree that the connection between the employee and the place of work concerned will
be terminated – although it is unlikely that they will agree about anything else in such circumstances.
Agreement is also a phenomenon (a phenomenon is the thing that a consciousness perceives using signs, cf. chapter 6), so it should also be possible to fix a description of agreement in the model of states (cf. Figure 168 in section 10.2). At the very least, the three categories of phenomena should be observed: firstness, secondness and thirdness. Firstness in
an agreement concerns values, for instance. Thirdness concerns the basis of agreement (the
rules). Secondness concerns the concrete content in the case.
Example of agreement regarding route planning:
- Firstness (value): Mr Smith needs to travel from Aalborg to Vojens at a time chosen by
Mr Smith from a number of options and within Mr Smith’s financial means.
- Thirdness (basis of agreement): DSB (Danish State Railways) can offer to do this by train,
but accept no liability for delays and the ticket will cost DKK 200.
- Secondness (the concrete content): Saturday at 10:00. Get on the train to Hamburg on
platform 2 at Aalborg Station.
This example shows the agreement that the two parties managed to reach. Mr Smith
might have wanted DSB to accept liability in case of any delays, but it was not possible to
reach agreement about this so Mr Smith was forced to accept the agreement (fusion of horizons) about no liability for delays. In other circumstances it might have been possible to
reach agreement regarding firstness and secondness, and even regarding the basis of the
agreement (apart from the price). DSB’s horizon of understanding with regard to the price
might have been DKK 8,000 per person, while Mr Smith’s horizon of understanding with
regard to the price might have been DKK 80. In these circumstances it would not have
been possible to achieve a fusion of horizons (agreement), and so all in all it would not
have been possible to reach agreement about the basis of the agreement (the rules). This
would have been a shame, because agreement had been reached regarding both the value
and the concrete content (time and place).
Using a number of transmissions, the two parties in the conversation (each using their
own background or horizon of understanding) work towards an agreement. The two parties switch positions in the transmission model, taking turns to transmit information to the
other party. This is reminiscent of the example above regarding holiday planning, Figure 75
to Figure 84, in which the two parties take turns to occupy the role of producer or user respectively. This is illustrated in the geo-communication model, Figure 189.
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Figure 189. The geo-communication model. Based on a number of transmissions agreement is reached regarding one or more aspects of the case, including the location as a minimum.
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11.3 Five questions relating to the transmission and
geo-communication models
11.3.1 How is the content identified?
Question 2: There is one major problem with the geo-communication model. With regard
to the content, which is the task of this book, the model is like a plan showing how to transmit the essential, delicate and fragile content from reality to the user. The geocommunication model says nothing about how to identify the actual content. Like so many
other models and methods, the geo-communication model assumes that the actual content
simply ‘occurs’ of its own volition – hey presto! The geo-communication model prescribes
what the producer needs to do with the content – both at a general level in relation to the
identification of content, and at a detailed level in relation to what should happen once the
content has been identified. But how does the producer decide whether it should be content A rather than content B? This question has not been answered yet, and yet it was the
first question asked in connection with my original sense of wonder (cf. chapter 2). The
framework has been established, but the model of states alone (as an element model) does
not solve the problem of content A versus content B.
The answer to question 2 regarding the identification of the content can be found by
combining Kierkegaard, Gadamer, Bertin, Spiess and Collingwood. Kierkegaard wrote that
what you need to do (as a producer) is to go wherever the person you wish to help (the
user) is to be found, and start there.
In “On My Works as an Author”, second paragraph, chapter 1, A, §2. (1859), Søren
Kierkegaard wrote280: "If One Is Truly to Succeed in Leading a Person to a Specific Place, One Must
First and Foremost Take Care to Find Him Where He Is and Begin There.
280

”Synspunktet om min Forfatter-Virksomhed. En ligefrem meddelelse”, andet afsnit, capitel 1, A, §2:
“At man, naar det i Sandhed skal lykkes En at føre et Menneske hen til et bestemt Sted, først og
fremmest maa passe paa at finde ham der, hvor han er, og begynde der.
Dette er Hemmeligheden i al Hjælpekunst. Enhver, der ikke kan det, han er selv i en Indbildning,
naar han mener at kunne hjælpe en Anden. For i Sandhed at kunne hjælpe en Anden, maa jeg forstaae
mere end han – men dog vel først og fremmest forstaae det, han forstaar. Naar jeg ikke gjør det, saa
hjælper min Mere-Forstaaen ham slet ikke. Vil jeg alligevel gjøre min Mere-Forstaaen gjældenden, saa
er det, fordi jeg er forfængelig eller stolt, saa jeg i Grunden istedetfor at gavne ham egentligen vil beundres af ham. Men al sand Hjælpen begynder med en Ydmygelse; Hjælperen maa først ydmyge sig
under Den, han vil hjælpe, og herved forstaae, at det at hjælpe er ikke det at herske, men det at tjene,
at det at hjælpe ikke er at være den Herskesygeste men den Taalmodigste, at det at hjælpe er Villighed
til indtil videre at finde sig i at have Uret, og i ikke at forstaae hvad den Anden forstaar. (…)
Kan Du gjøre det, kan Du ganske nøjagtigt finde det Sted, hvor den Anden er, og begynde der, saa
kan Du maaske have Held til at føre ham hen til det Sted, hvor du er.
Thi det at være Lærer, det er ikke at gie: saadan er det, ei heller er det at give Lectie for o. Desl., nei
det at være Lærer er i Sandhed at være den Lærende. Underviisningen begynder med, at Du, Læreren,
lærer af den Lærende, sætter Dig ind i hvad han har forstaaet, og hvordan han har forstaaet det, hvis
Du selv ikke før har forstaaet det, eller at Du, hvis Du har forstaaet det, ligesom lader ham overhøre
Dig, at han kan være sikker paa Du kan Dit: dette er Indledningen, saa kan der begyndes i en anden
Forstand.”
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This is the secret in the entire art of helping. Anyone who cannot do this is himself under a delusion if he thinks he is able to help someone else. In order truly to help someone
else, I must understand more than he – but certainly first and foremost understand what he
understands. If I do not do that, then my greater understanding does not help him at all. If
I nevertheless want to assert my greater understanding, then it is because I am vain or
proud, then basically instead of benefiting him I really want to be admired by him. But all
true helping begins with a humbling. The helper must first humble himself under the person he wants to help and thereby understand that to help is not to dominate but to serve,
that to help is not to be the most dominating but the most patient, that to help is a willingness for the time being to put up with being in the wrong and not understanding what the
other understands. (…)
If you can do it, if you can very accurately find the place where the other person is and
begin there, then you can perhaps have the good fortune of leading him to the place where
you are.
To be a teacher is not to say: This is the way it is, nor is it to assign lessons and the like.
No, to be a teacher is truly to be the learner. Instruction begins with this, that you, the
teacher, learn from the learner, place yourself in what he has understood and how he has
understood it, if you yourself have not understood it previously, or that you, if you have
understood it, then let him examine you, as it were, so that he can be sure that you know
your lesson. This is the introduction; then the beginning can be made in another sense."
(end of quotation).
Gadamer wrote, cf. chapter 7, that anyone who was truly interested in a text (case)
would start asking questions of it. When I studied and wrote my PhD dissertation at Institut für Kartographie at ETH in Zürich, my professor Ernst Spiess repeated time and time
again that the main issue was the questions that users ask. This is where the process starts.
In this respect, too, Spiess was inspired by Bertin, cf. page 119 in section 4.3.4. [Collingwood, 1939, p.31ff] also wrote about the question: “In order to find out his meaning you
must also know what the question was (a question in his own mind, and presumed by him
to be in yours) to which the thing he has said or written was meant as an answer. (...) If you
cannot tell what a proposition means unless you know what question it is meant to answer,
you will mistake its meaning if you make a mistake about that question. One symptom of
mistaking the meaning of a proposition is thinking that it contradicts another proposition
which in fact it does not contradict. No two propositions, I saw, can contradict one another unless they are answers to the same question.”
If Kierkegaard, Gadamer, Spiess, Bertin and Collingwood are combined, the answer to
the above-mentioned question is that the producer must start by going wherever the user is
to be found (mentally), and finding out what questions the user is asking of ‘the text’. This
is what chapter 15 deals with: the choice of content and value modelling.
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11.3.2 What happens in the producer’s coding?
The third question relates to the geo-communication model’s general level, corresponding
to the second question, which relates to what actually happens in the first process (the producer’s asking and observing). The task of this book is to present a theory that makes it possible for producers to create information with a view to the transformation of meaning. In
other words, the focus is on the processes and elements that are covered by the producer’s
domain in the geo-communication model. The transmission model and the geocommunication model may well be logical and consistent, but they are largely general in
their descriptions of the processes and elements covered by the producer’s domain. For instance, what takes place in coding1 and coding2? How (and on what basis) does the producer
choose? Chapters 15 and 16 deal with this point among others. But this question reaches
back to chapters 6 and in particular Figure 49 with the two interfaces on both sides of the
producer. Roughly speaking, cf. a comparison between the transmission model and Figure
190 below, the first interface must contain ask, observe and choose, while the other interface
contains coding.

Figure 190. The producer is surrounded by two interfaces. The first contains ask, observe and choose. The
other contains coding with a view to forming expressed information (cf. Figure 49).

11.3.3 What is the nature of geo-communication?
The fourth question concerns the very nature of geo-communication. What is geocommunication? Using the geo-communication model and the above-mentioned investigations of the problem field plus the philosophical basis (chapters 3 to 10), it must be possible to define geo-communication and describe geo-communication’s limitations and potential. Sections 11.4, 11.5 and 11.6 deal with this, so the answer to the fourth question can be
found there.
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11.3.4 Why use the prefix ‘geo’?
The fifth question is why the geo-communication model uses the prefix geo instead of being
a general communication model. After all, the model does not have a particularly spatial nature, does it? The answer is both yes and no. It is true that there are no particular elements
in the model that only deal with or focus directly on the determination of location. But on
the other hand, I would claim (still cf. the preface and chapter 1) that information in general refers to a location. Placing the prefix geo in front of communication is one way to draw
attention to this aspect. This aspect is important! But the risk is of course that theories and
models are swept off the table and judged to be uninteresting ‘because they only involve
some kind of cartography techniques and surveying techniques’. However, I will put my
trust in people’s positive attitude and retain geo.
At the same time, the theories and models in this book contain elements from various
branches of science with a view to supporting producers of information for geocommunication. My horizon of understanding, which has been my background throughout
the whole project, has led me to find the exact theories and models which I believe (abductively) to be relevant (i.e. binding) for the parties in geo-communication including elements
(information etc.). As a result, I feel confident that the model is useful and relevant in the
geo-domain. On the other hand, this also means that it may be possible to use the model in
other areas: medicine, journalism, the construction industry etc.). I know very little about
these fields, but I am sure that the model is valid and necessary for the parties, activities
etc. which are elements in the geo-communication domain. I can guarantee this much, at
least. Only time will tell whether the model can be used in any areas other than the geocommunication domain. The task of this book is to make a theory available to producers
of information for geo-communication. According to [Munk-Madsen, 1996], the name of
any project is vital in ensuring sympathy for and a feeling of joint involvement in a project.
This is why it makes sense to place the prefix geo in front of the (geo)-communication
model. Hopefully, it will create sympathy for and a feeling of joint involvement in the project between the model and its intended target group.
11.3.5 Why are there three types of information between producer and
user?
The sixth question focuses on why there need to be three types of information between the
producer and user in a ‘simple’ transmission with a view to geo-communication. The
transmission model (Figure 185) shows that three types of information are needed between
the producer and user: expressed information, the denotative code agreement, and the
connotative code agreement. This may seem like too many – are they really all necessary?
In this kind of situation it is an advantage to consult the model of states, Figure 132,
which demonstrates its unique strength in analysing precisely this type of question. Among
other things, the connotative codes deal with associations, so they constitute firstness. The
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denotative codes deal with the rules for the expressed information, so they constitute thirdness. The expressed information is the actual action or direct information, so it constitutes
secondness. Firstness, thirdness and secondness – in this order. This is also the order in
which an ideal conversation takes place: first we find out whether we have anything in
common (firstness). Then we find out how to converse (rules or thirdness). And finally we
say ‘Right, I’m ready. Give me the information’.

Figure 191. The connotative codes are firstness, the denotative codes are thirdness, and the actual information is secondness.

The principle in the model of states (Figure 132) is that all three states must be present
in a transmission if there is to be any chance of communication (chance of reaching
agreement).

11.4 Thoughts about ideal geo-communication
In the old days, before the World Wide Web (also known as the internet, the net or the web),
the concept map was clear enough even though the International Cartographic Association
and others did have different definitions of what a map was281. Notwithstanding all these
occasionally divergent definitions, there was (and still is) very little ignorance among the
281

See the book’s homepage for a selection of these definitions by J.H. Andrews.
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vast majority of people about the meaning of the word map. [Robinson et al. 1976] give a
definition which suits the task of this book: “A map is a graphic representation of the milieu”. In one way this definition of map suits the task of this book very well because it
points out that a map is ‘merely’ a graphic representation of something (making cartography an expressive discipline). In another way the definition proves to perfection (perhaps
unintentionally) that maps and cartography are not sufficient – more is needed. The milieu282 consists of concrete and abstract objects, relations between them, and not least
transformations of them. The milieu cannot simply be represented – it requires insight and
understanding because it is complex.
Maps still exist and are still produced using the art of cartography. Maps are still used.
But maps are no longer ‘the whole story’. The concept map designates a graphic representation
of information, so cartography is the associated discipline that can be called an expressive discipline. There are also other expressive disciplines. Maps are a component of something bigger which is called geo-communication.

11.4.1 The purpose of geo-communication – understanding, decisionmaking and acting
The aim of geo-communication is to provide a reasonable decision-making basis for users.
It would be too ambitious to include action by the user as well. Action presupposes a
number of things – for instance, a positive attitude. Any attempt to consider the feelings of
users lies outside the task of this book. But it is definitely relevant for geo-communication
to find out how to ensure that users allow a relevant action to follow their decision. However, other subjects perform this task admirably, dealing with ways of influencing the feelings etc. (marketing and cognition theory, for instance. See [Habermas, 1996] “The Theory
of Communicative Action”, [Perelman, 2005] and [Heradstveit et al. 1986]).
The result of geo-communication is information (a decision-making basis) for use in
performing marketing activities, for instance. When Shannon and Weaver write that communication involves influencing the behaviour of the receiver, the aim is to make the user
do something that was not immediately obvious. So Shannon and Weaver’s model jumps
over a step: the decision. Some communication models ([Thorlasius, 2002] and sources, for
instance) deal with influencing the feelings; but their models seem unconvincing to me in
relation to the issue dealt with by this book. Cognition theory involves describing what it is
that enables people to act (and survive) despite the prevailing chaos. For instance, Umberto
Eco [Eco, 2000] has dealt with this question in detail.
The task of this book is to find out how producers (of information for geocommunication) can work in systematic and controlled fashion with the content of geo-

282

[Nudansk Ordbog, 2003] on milieu/environment: The external circumstances which people, animals,
plants etc. live in and are influenced by. The word comes from the French word for ‘middle’ and the
Latin for ‘place’.
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communication, providing users with a reasonable decision-making basis. This means that
it is of course necessary to consider what the idea of geo-communication is (in order to determine the scope and type of contact with potential users). For instance, the limit should
be set at reasonable decision-making basis. The term reasonable means a basis which people can
reasonably expect any sound and sensible person to be able to use as intended. The target
group for the theories and models of this book consists of producers not users – not psychologists, marketing staff or others. Obviously, the use of this generalisation of the target
group introduces an abstract, general receiver who does not exist. But this merely reflects
the fact that it is necessary to move upwards in terms of abstraction level to avoid being
entangled in concrete specifics – in my efforts to create a theory and models for producers.
In chapter 10 above on new rhetoric, it was argued using [Perelman, 2005] and others that
working with this kind of generalised, abstract person (or target group) is actually the only
sensible (or indeed the only) option. But if it is desirable to increase the quality of the user’s
reception apparatus, a goal is also necessary – an idealised person or universal audience.
One further consideration meaning that the limit to the work should be set at a reasonable
decision-making basis is that all actions presuppose the existence of a prior decision – a decision to act. Actions are not driven by fate, for instance – they presuppose the use of willpower. All actions are the result of an act of will implying that you believe you can improve
your situation by taking action. Here is an example: You are lying on the sofa (in a more or
less metaphorical sense) thinking ‘How much happier I would be if I had a beer in my
hand. But there are no beers within reach. So I’ll have to get up and go over to the fridge
and get one. OK – I’ll get up’.
The fact that all actions require prior decisions is perhaps even more obvious in the field
of geo-communication. For instance, nobody ever boards a train impulsively, driven by
fate. Boarding a train is the result of a decision that you want to travel from point A to
point B because you believe that your situation will improve if you get to point B instead of
staying at point A. Nobody goes for a walk, possibly taking a map for navigation purposes
with them, without having made the decision ‘I’m going to go for a walk now’. Nobody
joins a serious debate about a municipal plan without having decided that ‘I’m going to
take part in the debate’ – in the expectation that they can improve the situation in ways that
the town council seem ignorant of. Scientific geo-communication (in the form of the activity described by [MacEachren, 1995] as exploratory visualisation, for instance) takes place
on the basis of a decision to test a hypothesis, an idea that you can grow wiser by doing
something – a decision whose intention is to lead to an action (cf. the concept hypothesis or
abduction in [Peirce, 1994] and [Peirce, 1996]).
My claim is that all actions within the framework of normal geo-communication are the
result of prior decisions and presuppose feelings tending in a certain direction. In the example concerning taking part in the municipal plan debate, we should probably assume that
the person in question is a little upset, with negative feelings about the town council, or
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that they are allowing themselves to be borne along on a wave of enthusiasm. Nobody
joins a debate about a municipal plan without having some feelings on the subject in advance.
The influence exerted on people’s feelings with a view to making them perform specific actions (use a specific web service offering route planning services, for instance) is undoubtedly an interesting topic – but it lies outside the task of this book. Many years ago in “Farbenlehre”, Goethe wrote about the influence of colours on feelings. Psychology is full of
ideas about how to make people act in a specific way. Experts in cognitive theory consider
the question of how people act and survive in a chaotic world. The field of marketing focuses a great deal on how to make people perform specific actions. So if you want to know
something about how to make people perform specific actions there are already plenty of
areas in which such information can be found, and there is no need for this book to deal
with the topic. But the result of the production processes in geo-communication – the output from the interface between the referent (object) and perception of the referent (the object) – must be considered in forming a theory and model for these processes. The result
must function as a reasonable decision-making basis.

11.4.2 A future, ideal situation
The section above argued that when working with geo-communication there is a need to
strengthen the opportunities for working in systematic and controlled fashion, including
conscious choice of and insight into theories, models, methods and tools and insight into the
educational models associated with production systems. Increased systematics and consciousness increase the chance of performing good geo-communication in terms of content every single time!
- We need to define and create the content of geo-communication in systematic and controlled (conscious) fashion.
- We need to define and create the form in which geo-communication is carried out in systematic and controlled fashion.
- We need guidelines concerning the procedures that help lead to a good result based on
systematic and controlled work. An educational approach needs to be made more visible
and obvious. Guidance will release the potential contained by new technology.
- We need standards for how to document content, form and the work performed.
11.4.3 The problem
The task of this book is to create theories and models to help producers master the content
of geo-communication in systematic and controlled fashion, with a view to enabling users
to identify and extract meaning from the information provided, making it possible for
them to make a decision and perhaps to act as well. Such theories and methods are not and
have never been a central topic in the traditional geo-subjects, so the actual content of geo-
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communication has never been a central issue in this field. The consequence of this is that
there is a risk that producers:
- overlook or ignore the element function of the object or meaning of the object for a usage, and base
their work primarily on geometrical descriptions of the visible attributes of phenomena
(position, length, width and height).
- base their work uncritically on an existing content283 (data and information created for
another project). Or in other words, that they start with the idea that ‘there is a content’.
- strive too hard to create a neutral and universal content in databases (and thereby in geocommunication as well), thereby overlooking the fact that geo-communication is concerned with providing a decision-making basis for a user in a given, actual project.
- cannot justify and prove why a particular content should be used in a given geocommunication (rather than any other content).

11.4.4 The goal of geo-communication
The goal of geo-communication is that the user should find meaning in the information in
question enabling them to decide and perhaps act correctly, quickly and confidently. In order to eliminate the above-mentioned risks (risks that the goal cannot be achieved), work
must be done that comprises:
- building models that make systematic and controlled thinking and work possible.
- developing standards to guide producers through models (through the necessary elements of geo-communication).
- common acceptance of the fact that the concept geo-communication comprises all the processes from the client’s identification of the values (needs) with which the project concerned must comply, by identifying, finding, filtering and processing of the content; by
identifying the demands made on communication by the infrastructure, for instance; by
producing the channels (web services, for instance) through which communication is to
take place; by results, presenting information to end-users (the expression); and all the
way through to quality assurance (measuring the measurable quality of use).

11.5 The task of this book
My claim is that there are at present no theories and models (and no methods) that can
help producers achieve a controlled and systematic management of the transformation
from ‘reality’ to content (the creation of information) – in other words, the controlled and
systematic identification and processing of the content in geo-communication so that the
above-mentioned risks and points of criticism can be eliminated.

283

This way of starting projects can also be described as data-driven development in contrast to requirementsdriven development.
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The hypothesis for the work involved in this book is that it is possible on a general,
conceptual level to create theories and models for such activities. Actual methods (practical
procedures) belong more to concrete projects, because a method must take account of the
qualities of the external conditions – in other words, there must be some adaptation to the
concrete organisation of the project type in question. This book will not concern itself with
method.
The purpose of creating theories and models is to improve the situation of users in relation to achieving a decision-making basis in connection with their activities. It must be
possible to equip users with a consciously created and goal-oriented content in geocommunication from which they can extract the meaning they need.

11.5.1 The goal of this book
The goal of this book is to create theories and models that make it possible for producers
to:
- analyse ‘reality’ with a view to creating content for the achievement of geocommunication (thirdness).
- identify the relevant elements of ‘reality’ with a view to creating content for the achievement of geo-communication (thirdness).
- transform the elements of ‘reality’ in controlled and systematic fashion into content for
the achievement of geo-communication (thirdness).
- describe the elements with a view to documentation, both internally and externally – in
other words, for immediate communication in the producer’s organisation in connection
with production and for historical reasons, including evaluation and quality control (secondness).
- gain a clear overview of the processes in overall geo-communication production in which
the content is processed (secondness).
This goal of the book can be seen as a reflection of the general purpose of geocommunication, which is to make a reasonable decision-making basis available to the user,
with the producer appearing in the role as a user of this book.
11.5.2 The means used to achieve this goal
There is no one, simple, available theory (complete with models or methods) which helps
to achieve the goals of this book as outlined above. If there were, this book would of
course be superfluous. However, it is possible to find various components from various
branches of science and research which can make a contribution in significant areas, with a
combination resulting in a synthesis (and thereby in the means required).
The philosophical basis of the work lies in Gadamer’s philosophical hermeneutics, from
which there are logical connections to other branches of science and research which can be
used in order to reach the goal. The main sources used are Peirce’s phenomenology and
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semiotics, Shannon & Weaver’s, Koláčný’s and Eco’s communication theories, and new
rhetoric with argumentation theory (Perelman, Jensen and Toulmin). This is the hypothesis, as shown in Figure 192 below.

Figure 192. The means used to achieve the book’s primary goal: a theory for content architecture.

Figure 192 shows the main sources in the branches of science and research in question
(Gadamer, Peirce, Shannon & Weaver, Eco, Koláčný, Perelman, Jensen and Toulmin).
This is not a definitive selection of sources, because other sources are used as well. However, the individuals mentioned are either the creators of the branches of science and research in question, or representatives of these branches (and sources of inspiration for me)
who are so significant that they are worthy of emphasis here. Their names indicate which
areas of the branches of science and research are used in particular – for instance, greater
weight is attached to Peirce’s semiotics than to Saussure’s.
The goal described above (theory and models) will naturally be abstract and extremely
general, and will describe the interfaces from Figure 49. As a result, it is reasonable (and in
fact necessary) for this book to focus on the way in which the producer’s internal interfaces
can be made to balance with the model for the two external interfaces. In addition, the
problem with the theory developed is that the fundamental question about the content has
not been answered to an extent that lives up to the expectations I have (and have had) with
regard to other theories, models and methods (cf. section 4.3). This is another reason why
work must proceed from the general level, which is represented in the transmission model
and the geo-communication model, to a regular answer to and description of how the content can be identified and chosen. Consequently, the following chapters 13 to 16 contain a
description of an initial step in principle towards identifying a producer’s internal interfaces
on the following basis (Figure 193).
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Figure 193. The means used to achieve the book’s secondary goal: an initial draft of a model for a producer’s internal interfaces in a transmission – in other words, a model for a method of information architecture.

11.6 Geo-communication is:
In this section 11.6 the concept geo-communication is defined, and the limits to and potential
of geo-communication are described.

11.6.1 Paradigm shift284 from cartography to geo-communication
With regard to ‘The architecture of theories’, Peirce writes [Peirce, 1996, p.26]285 that “philosophical systems (.) in their very nature (have) been reforms, and sometimes radical revolutions, caused by certain difficulties which have proved troublesome to systems which
have previously been fashionable; and this should certainly be the main motive for any new
theory.”
With regard to the paradigm shift in science, Thomas S. Kuhn writes [Kuhn, 1995, p.7684] that: “So long as the tools a paradigm supplies continue to prove capable of solving the
problems it defines, science moves fastest and penetrates most deeply through confident
employment of those tools. The reason is clear. As in manufacture so in science-retooling is
an extravagance to be reserved for the occasion that demands it. The significance of crises
284
285

Paradigm = model of explanation.
[Peirce, 1996, p.26]: "7. Most of the fifty or one hundred philosophical systems that have been presented at various times in world history have probably been not the results of historical development
but rather happy thoughts occurring accidentally to the authors. An idea which is deemed to be interesting and fertile is taken up and developed, and forced to provide explanations for all kinds of phenomena. The British have tended in particular to philosophise in this way, as witnessed by Hobbes,
Hartley, Berkeley and James Mill. Nor has this in any sense been a wasted effort – it shows us the true
nature and value of the ideas that are developed, thus providing philosophy with useful material. Like
a man who is convinced that paper is a good building material working to build a papier-mâché house
with a roof made of roofing felt, foundations made of packaging cardboard, windows made of waxed
paper, chimneys, bath tubs, locks etc. all made of various types of paper; his efforts might well be a
useful lesson to builders, but the house will be terrible, so these single-idea philosophies are extremely
interesting and instructive and yet entirely unsound.”
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is the indication they provide that an occasion for retooling has arrived." (…) “…by proliferating versions of the paradigm, crisis loosens the rules of normal puzzle-solving in ways
that ultimately permit a new paradigm to emerge.” (…) “Sometimes an anomaly will clearly
call into question explicit and fundamental generalizations of the paradigm, as the problem
of ether drag did for those who accepted Maxwell's theory. Or, as in the Copernican revolution, an anomaly without apparent fundamental import may evoke crisis if the applications that it inhibits have a particular practical importance, in this case for calendar design
and astrology. Or, as in eighteenth-century chemistry, the development of normal science
may transform an anomaly that had previously been only a vexation into a source of crisis:
the problem of weight relations had a very different status after the evolution of pneumatic-chemical techniques. Presumably there are still other circumstances that can make an
anomaly particularly pressing, and ordinarily several of these will combine."
Based on my 27 years in the business, I would say that the relationship between cartography and geo-communication reflects the need for a paradigm shift. The discipline of cartography
no longer covers the activities complying with the philosophical conditions (cf. chapters 3
to 10), which are the basis of the transmission of and communication about geoinformation (in modern, western society).
The first example of an event (irregularity according to Kuhn) is an observation (over a
lengthy period of time) that there is virtually no explicit knowledge in existence about systematic and controlled management of the content in the transmission of geo-information
(or geo-communication and cartography) in the literature, at conferences etc. There are a
great number of articles, books and other explicit knowledge about (with all respect) technicalities in geo-communication (see section 4.3). But there is virtually no explicit knowledge (articles, books etc.) about the content of geo-communication. This is not satisfactory
and represents an imbalance – the focus is placed too strongly on expression (technical aspects) rather than on content, cf. Hjelmslev’s and Saussure’s expression and content (see
chapter 9). If it is true that science focuses on the technical aspects (in cartography or geocommunication), this may be one of the explanations of the scientific crisis that science
(and the derived activities) does not succeed in giving geo-information, maps etc. the position to which they are entitled based on the value of good geo-communication.
Another event is that maps and other types of geo-information are only used to a limited extent in public administration, for instance, for analysis in the preparation of political
discussions and decisions. In public administration and many other areas, maps and other
types of geo-information are widely used to locate objects (finding answers to simple questions, cf. [Brodersen et al. 2002]). The explicit utilisation of geo-information and its enormous potential does not occur in Danish public administration – and certainly not when
compared with the importance of spreadsheets for the management of this administration.
My claim is that this is due to the fact that the material made available by the traditional
geo-subjects is simply too specialised (produced by ‘nerds’), and therefore not appealing to
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politicians. The traditional geo-subjects are fighting to achieve the recognition to which
they are entitled. But they have not yet succeeded, which may be due to the fact that the
traditional geo-subjects focus on fixing locations and technical aspects and neglect the humanistic approach. Which is why there is a need for a paradigm shift.
A third event (irregularity) which leads me to believe that there is a crisis in this area is
that Denmark’s National Survey and Cadastre has acknowledged that previous knowledge
of cartography is no longer sufficient for the activities it is expected to carry out today and in
the near future (with regard to the transmission of geo-information).286
A fourth event (irregularity) is the repeated and occasionally frustrating approaches I
have received from public administration offices (including municipalities and counties)
because they simply do not know how to handle the modern transmission of geoinformation. Here, too, it has been acknowledged that previous cartographical knowledge
is no longer sufficient.
The reasons for this paradigm shift from cartography to geo-communication can be
found in the following factors. These factors, including the consequences for production
and research, are discussed in detail in section 4.2:
(1) the introduction of new technology (from analogue to IT); new types of product and
new specialisations.
(2) the switch from monopoly-like production to free competition on the market, and a
major increase in the quantity of ‘goods’ produced.
(3) the increasing mobility of the labour force.
Cartography is an expressive discipline which creates maps287. Geo-communication complies with or seeks to comply with the philosophical conditions described in chapters 3 to
10. This complying with philosophical conditions occurs via a series of activities which are
described in Figure 204 on page 410. Cartography might have developed into geocommunication, but has not done so.
[Birkler, 2005, p.125ff.] describes a paradigm shift as follows: “A normal scientific period during which a given paradigm is used will be problematised at some point due to new
observations or contrasts (anomalies). This leads to a scientific crisis which creates the basis of a new paradigm. The shift to this new paradigm occurs in the form of an irrational
leap, through a scientific revolution”, cf. Figure 194 below.

286
287

Which is why [Brodersen et al. 2005] was initiated.
Countries like Germany, Switzerland, Austria and the UK have traditionally distinguished clearly between cartographers and other associated disciplines. Cartographers were involved in the creation of
maps (expressions). Others (topographers, for instance) were involved in the collection of data and
semantic generalisation. In Denmark cartographers (back in the days when true cartographers existed)
were asked to perform virtually all the tasks associated with their core role, including valuing, data collection and semantic generalisation, because the profession was so small in Denmark that further specialisation (which was possible in the countries mentioned above) was too expensive.
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Figure 194. A paradigm shift released by a crisis in which it is acknowledged that the normal scientific period is no longer adequate (illustration from [Birkler, 2005, p.127]).

[Kuhn, 1995, p.128]: “p.84: The transition from a paradigm in crisis to a new one from
which a new tradition of normal science can emerge is far from a cumulative process, one
achieved by an articulation or extension of the old paradigm. Rather it is a reconstruction
of the field from new fundamentals, a reconstruction that changes some of the field's most
elementary theoretical generalizations as well as many of its paradigm methods and applications. During the transition period there will be a large but never complete overlap between the problems that can be solved by the old and by the new paradigm. But there will
also be decisive difference in the modes of solution.”
The claim regarding a paradigm shift is supported by examples, literature references etc.
in sections 4.1 to 4.4. In my experience, attempts are still made in practical production and
the literature to manage and explain current tasks by using selected knowledge from cartography (particularly the positioning). Normally, this is done owing to the lack of any better ideas (the lack of theories, models and methods for geo-communication).

11.6.2 The purpose of geo-communication
As a result of this paradigm shift (section 11.6.1), the conditions, communication forms
and content have changed radically. Consequently, the domain should be expanded and
theories, models, concepts and methods should be redesigned with a view to bringing the
description of activities up to date and making them more precise, thereby increasing the
probability of understanding and thus action.
The task of this book is to create theories and models that enable producers to work
systematically and in controlled fashion with content, so it is necessary to move one step
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up in terms of the level of abstraction – abandoning cartography as such and dealing with
geo-communication instead.
At the same time, other subject areas must also be included in order to manage geocommunication. Taken together, this makes it possible to describe geo-communication in a
popular style as shown in Figure 195: Geo-communication forms a bridge between reality
and data sources on the one hand, and decisions (and hopefully action) on the other.

Figure 195. Geo-communication forms a bridge between reality and geo-data on the one hand, and decisions and perhaps action on the other. This activity (geo-communication) includes a range of other subject
areas, as indicated by the bridge piers. Drawing: Esben Nordby Clemens, Aalborg University.

A more specialised and objective description is shown in Figure 204 on page 410. Figure
204 was created in connection with the work involved in [Brodersen, 2005], subsequently
revised and improved in connection with [Brodersen et al. 2005], and finally adapted for
use in this book. The document [Brodersen et al. 2005] is a standard showing how [Brodersen, 2005] and this book are converted into practical action in the various map domains
of Denmark’s National Survey and Cadastre.

11.6.3 Geo-information
The term information comes from Latin and consists of in and formare288. Formare means to
form or to create. The preposition in means to or towards. So the concept information (in its
original meaning, at least) denotes a message derived from one context and transformed
288

See [Capurro et al. 2003] and [Munk et al. 2005].
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with a view to usage in another context and the formation of an idea about something289
(adapted from [Capurro et al. 2003], [Munk et al. 2005] and [Gyldendals Fremmedordbog,
1968]).
The concept geo-information290 can now be defined as a relevant number of messages
linked to a place with which a user is confronted and from which a user derives a meaning291. Messages can be letters, written words, legends on a map, entire maps, spoken
words, other sounds, other types of signal and combinations of such things; information is
a package of selected messages. Confrontation takes place based on a question asked by a
user of an information source (a producer or web service, for instance). The meaning (and
subsequent decisions) arising may be that ‘this is not good enough’, after which better
questions must be asked; or that ‘this is fine – I can act on the basis of this’. Information
must not be confused with meaning, and the concept information value is an entirely different
matter as well (linked to the concept redundance and entropy, see [Shannon et al. 1949,
p.99ff] and [Knöpfli, 1985]).
Let us consider the example of a user using a web service to plan a trip of some kind. If
all goes well, the user is confronted (as the result of a search) with information about distances, driving times, departure times, text-based route descriptions, telephone numbers
for relevant organisations and a map showing the route etc. The conglomerate of all this
information is geo-information. A map may constitute one of more components in a total
body of information, in which case it will be a sub-quantity. In itself, this information is
nothing. But as soon as a user extracts meaning from the geo-information, the information
is transformed into ‘something’! So information makes a difference. Geo-information is the
thing the user benefits from, enabling him/her to make decisions and perhaps act in time
and place (start a trip, for instance). Without the conglomerate of all this information (for
instance if the user only had a map or route plan) the user would have a weaker basis for
making a decision.

289

290

291

This concept definition is of the type thirdness, cf. section 6.4.
Information can also be defined as firstness: ‘a difference which makes a difference’ [Bateson, 1972,
p.453] (“In fact, what we mean by information – the elementary unit of information – is a difference
which makes a difference, and it is able to make a difference because the neural pathways along which
it travels and is continually transformed are themselves provided with energy.”)
The definition of geo-information is based on the communication-theoretical definition of the concept information, see [Shannon et al. 1949, p.3 and p.99ff].
This concept definition is of the type thirdness, cf. section 6.4.
Section 7.1 in this book: “Meaning is the answer to a given question which makes decision and action
possible.”
In [Kognitiv semiotik, 2003], Peer F. Bundgaard deals with the meaning of information and phenomena respectively: “… the definition of this concept (the nature of meaning) has immediate ontological consequences. Quite simply because the distinguishing feature of our active relationship with
our world and the world around us is that we either regard it passively as meaningful or actively transform our categorisation and understanding of it into meaningful and communicative statements”
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In this connection it should also be pointed out that the concepts data and information are
significantly different, as described in section 6.4.2. They are not by any means synonymous. Unfortunately, in both information architecture and the traditional geo-subjects the
term data is used to designate both data and information and the term information is used to
designate both information and data, leading to a great deal of uncertainty. For instance, in
this book the term information processing is used to denote a discipline that is often called data
manipulation.

11.6.4 Communication and transmission
There is no standard definition292 of the concept communication. I have decided to define
communication as the achievement of agreement based on the sum of a number of transmissions (see Figure 196). The Danish literature does not always draw a consistent distinction
between the two concepts communication and transmission. For instance, [Gudiksen, 2005] describes transmission in a way that also includes communicative aspects. The term to communicate comes originally from the Latin commūnicāre, and means to share or to distribute [Nudansk Ordbog, 2002]. The term transmit means to pass something on by functioning as a
link.
Definition: Communication is the achievement of agreement on one or more aspects of a
case based on the sum of a number of transmissions.293 Transmission is the transfer of messages.294 The sum of transmissions enables messages to be shared, and the participants
achieve a fusion of horizons (cf. [Gadamer, 1986]). According to this definition, one-way
communication is not possible. But I will take the liberty of regarding the concept one-way
communication as a synonym for my definition of transmission. Communication leads to sharing,
while transmission transfers messages.

292

293
294

I have searched the literature at Denmark’s Royal School of Library and Information Science, the
Aarhus School of Business, Copenhagen Business School, the Department of Communication and
Psychology at Aalborg University and elsewhere – without finding a standardised definition.
This concept definition is of the type thirdness, cf. section 6.4.
This concept definition is of the type thirdness, cf. section 6.4.
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Figure 196. Communication is the sum of a number of transmissions, leading to agreement on one or more
aspects of a case. Transmission is the transfer of messages. The sum of transmissions enables messages to
be shared, and the participants achieve a fusion of horizons (cf. [Gadamer, 1986]).

Geo-communication and the transmission of geo-information are not linked to one or
more specific medium. As shown in the eight examples in section 4.1, geo-communication
and the transmission of geo-information may take place verbally from a computer to an
ear, in writing on paper, graphically via internet-based web services etc. Any discussion of
media is basically a discussion of distribution form, which lies outside the task of this book.
For a further discussion of distribution and media please see [Brodersen et al. 2005] and
section 16.5.
Communication is concerned295 with the fact that a sender (producer) seeks to influence
a receiver (user) by transferring information. This needs to be discussed further, because it
does sound a little harsh to claim that all communication influences someone. The claim
can be supported partly by a number of examples, and partly by arguments presented in relation to philosophical hermeneutics (chapter 7). Let us take the latter first. When communication occurs, both parties bring with them their own horizons of understanding (historicity), and communication takes place when their horizons of understanding merge. As a
result of the fusion of horizons the parties will have changed their respective horizons of
understanding. Something will always flow into one person’s horizon of understanding
from the other’s. If the two horizons of understanding were identical, it would be possible
to achieve a fusion of horizons without the fusion of horizons leading to any changes. But
for one thing no two horizons of understanding in the entire world are identical (not even
295

Cf. chapters 7 and 8 and [Shannon et al. 1949]: “...the purpose of all communication is to influence
the conduct of the receiver.”
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those of identical twins); and for another it is nonsense to refer to communication between
two identical entities (horizons of understanding). The non-identical entities that merge
(and subsequently separate again) will have been changed for ever.
This claim will be illustrated below using examples – the claim that communication is
concerned with influencing the receiver by transferring information. Basically, all activity
has a purpose (a project identity) – in other words, an answer to the question of why you
should get up off the sofa and do something. You get up off the sofa, walk over to the refrigerator, open the door, take something out and eat it in the hope that you will then escape the feeling of discomfort that is traditionally called hunger, but which may also be due
to a psychologically conditioned need for comfort eating. The action (getting off the sofa
and walking across to the refrigerator) may also be due to the feeling that you would like to
taste something nice and that this can be solved by taking something from the refrigerator
– your desire can be satisfied by eating something tasty. This kind of project (sofa, refrigerator, eating) also involves communication because you are communicating with yourself
and persuading yourself that it is worth making the effort connected with the project because you will then be able to replace a feeling of discomfort by a feeling of comfort. Sofas,
refrigerators and eating may not seem to be connected to geo-communication at all – and
yet they are because this project is concerned with locating the place where the actual action (identification and procurement of the components for eating) can be performed. The
following five more traditional examples of influence in geo-communication add additional
weight to the claim made above:
(1) A town council seeks to influence its citizens by a municipal plan persuading the citizens (a) to think that the town council is doing a good job and should be re-elected, (b) to
think that these are good plans for the future and that they are worth supporting, and finally (c) to think that the municipality in question is a good place to live, to remain in the
municipality, and perhaps even to advertise the municipality and attract new citizens.
(2) www.rejseplanen.dk seeks to influence citizens and persuade them to use public
transport rather than private vehicles.
(3) KRAK’s map and route planning web service and www.degulesider.dk’s map and
route planning web service seek to influence citizens and persuade them (a) to think that
the web service is attractive so the companies responsible for it must be excellent companies worth using (advertising, in other words), (b) to perform a number of concrete actions
(turn right, turn left, drive straight on for 4.3 km etc.), and (c) to use private vehicles. The
final point is probably not a deliberate aspect of the intentions of the companies concerned
(although it is present nonetheless); but on the other hand I am convinced that the first
point (the advertising value of these ‘free’ web services) is deliberate and the actual intention. These web services are certainly not produced simply to be kind and generous to society. After all, ‘There ain’t no such thing as a free lunch.’
(4) Military maps, which are traditionally topographical maps, seek to influence users
(generals, privates and others) and persuade them (a) to launch themselves into battle con-
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fidently. Not using the maps alone – they can use weapons as well of course! But maps are
an important part of the foundation on which the soldiers base their confidence, and (b) to
carry out the necessary, concrete actions in the war in question.
(5) Some people might regard land registers and cadastral maps as a neutral form of
transmission which does not seek to influence the receiver. But I would claim that this is
not so. Cadastral maps also seek to have an influence. They were developed originally to
enable the state (the king) to collect taxes – they were used as a basis of calculation but also
as an argument to support the claim ‘give me the money’. This situation still applies. But it
is worth adding that the intention of land registration as part of a wider class of activity
(property registration and administration) is to influence citizens and persuade them to
trust the principle of real property. To stay calm and help create a stable society. The people
in power are obviously interested in the population staying peaceful, behaving predictably
etc. Without a stable property registration system, the economic situation of society can
never be healthy [Clausen, 2004].
As shown in the examples above, influence can be exerted at various levels of abstraction. At least two levels, and probably more than this: a concrete/practical level and an
overall, political/sociological level. With regard to the development of the theory in this
book it is not necessary to distinguish between the various levels of influence and abstraction. It is sufficient to point out that influence is part of geo-communication. The aspect
called influence through communication can be described as shown in Figure 197:

Figure 197. Communication is about influencing the behaviour of users by transferring information (cf.
Shannon et al. 1949], [Koláčný, 1969], [Fiske, 1990] and others).

At first sight it might seem like nonsense to claim that the goal (the transfer of essential
information) can be achieved by the means (communication); after all, communication is
superior to transmission cf. Figure 196. The fact that the content of Figure 197 is true is
due to the word essential, which indicates that there are actually two types of information at
play: essential information, from which a user must derive the desired meaning, and another type of information whose purpose is to ensure that the transfer of essential information can be achieved (this preparatory type of information could be called meta-information),
cf. denotations and connotations Figure 183. That is why the use of the term transfer (of essential information) here is entirely deliberate, since it can presumably or advantageously be

402

Theory formation – The concept geo-communication

regarded as a single transfer (transmission). This distinction has been inspired by new
rhetoric (cf. chapter 10, [Perelman, 2005] and [Jensen, 2005]), and using this distinction it is
necessary to expand Figure 196 leading to the following Figure 198:

Figure 198. Communication contains two types of information transmission: the transfer of essential information is made possible by preparatory transmissions of meta-information.

In some contexts the search for information is divided into two types296: systematic searching and random searching. Or: goal-oriented searching and browsing. In systematic searching the aim is
to find a single true answer which can form a decision-making basis. Random searching is the
type of searching carried out when surfing the internet or leafing through an encyclopaedia.
In random searching there is not only one true answer – a number of answers may be true.
Neither of the two types of searching is better or worse than the other. They are merely
different. Random searching is intended as the basis for the type of process that
MacEachren calls visualisation or exploratory analysis (see [MacEachren, 1994] and
[MacEachren, 1995]). But if we remember Gadamer’s philosophical hermeneutics, according to which (1) a search is always ultimately for the truth, (2) it is never possible to read a
text with no preconceptions at all (there is always a horizon of understanding), and (3) understanding is the same as usage; and if we also recall Peirce’s claim that an attempt is always
made on the basis of a hypothesis, then it becomes difficult to maintain a solid definition of
‘random searching’. Basically Gadamer and Peirce must be right. Not even exploratory
analysis or exploratory visualisation is an expression of random searching. Nor is it possible
in this connection to create an algorithm or ask a question without some kind of idea about
296

Source: Steffen Knak-Nielsen, assistant manager, Denmark’s Royal School of Library and Information
Science.
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the rough direction in which you wish to proceed (cf. the hermeneutic circle, see chapter
7). At least there is a project identity (because there is an employer paying for your time). If
‘random searching’ really is involved in explorative analysis, the algorithm, search etc.
would in principle have to be created by a generator of randomness. In principle it is possible to open an encyclopaedia blindfold and undertake to read the article that your finger
is pointing at. But as soon as you start reading your senses and therefore your interpretation (with your inherent horizon of understanding) will be activated, and you will start asking questions of the text (cf. Gadamer’s philosophical hermeneutics, chapter 7). You will
then have terminated your random search and be engaged in a controlled search (via your
questions).
In the eight examples analysed in section 4.1 a deliberate distinction is drawn between
transmission of geo-information and (geo)communication. Whenever the text says transmission I actually mean that communication does not occur. What is missing is the absolutely vital element
in the concept of communication: the achievement of a common agreement. If the products
(in section 4.1) had been created on a systematic and controlled basis, it would have been
possible to include experience (of the life of the product among its audience) in the necessary, subsequent updating and upgrading of the products concerned. But the systematic
and controlled element is missing from the outset, so these experiences cannot be included
(only in a random way – in which case this cannot be categorised as achieving a common agreement).

11.6.5 The goal of geo-communication
Let us consider a user looking for a decision-making basis for a trip (a proposed route
plan) who consults a web service. The user enters the point of departure and the destination of the trip, the date and time, and shortly afterwards receives a proposed route plan.
On this basis (the proposed route plan), the user decides either ‘yes’ or ‘no’ with regard to
starting the trip. A number of things occur behind the interface of the web service encountered by the user on his computer screen which the user does not discover and does not
need to know about. Based on the algorithms on which the web service is based, the web
service sends questions to a number of given databases regarding the supply of a body of
geo-information (roadworks, timetables, maps etc.) Based on other algorithms with which
the web service concerned is also equipped, the geo-information is collocated and one or
more results are presented to the user in a suitable form (tables, text, graphics etc.)
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Figure 199. The elements of geo-communication plus a user, here using the example of planning a trip.
The user is searching for a specific meaning enabling her to make a decision about whether to go on a trip
(or not). The primary problem in geo-communication consists of detecting this need for meaning and
supplying the information that enables the user to derive the required meaning from this information. The
secondary problem is how to control the complex network of processes and dependencies. All the processes may be iterative. The tertiary problem is how to detect feedback from the user and react appropriately and constructively in response to it.

The user might not be satisfied – she might not find the required meaning initially (in
the first transmission to and from). In such circumstances the user will adjust the search
criteria and send a new question (transmission) and receive another transmission from the
web service. This can be repeated a number of times. At some point the user will be satisfied with the result of the transmissions, and agreement will have been reached between
the user and web service. In the user’s investigation of their degree of satisfaction there will
be a comparison with their horizon of understanding. If the user’s horizon of understanding and the web service’s horizon of understanding (created by the people working for the
producer’s company, for instance) merge, communication will have been achieved because
understanding has been reached and thereby ‘free access’ to usage (= a decision-making
basis).
In other words, in the example shown in Figure 199 above, the user is not asking questions about specific timetables or maps as such. Instead, the user is asking about the meaning of all this relevant information with regard to their intention to travel from one address
to another. The meaning for the user is whether the trip can be carried out in relation to
certain quality criteria which the user may have (price, convenience, length of time taken
and timing, for instance).
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11.6.6 The means used (by a producer) to reach the goal
A producer must carry out a series of activities in order to send (transfer) a message. Inspired by [Koláčný, 1969], [Spiess, 1973], [OGC Reference Model], [Vendelhaven, 2002],
[Bødker, 2000], [Brodersen, 2006], [Olsen, 2004], [Jensen, 2005] and others, the following
description of the procedure involved can be identified.
The necessary basis for transmitting the essential information that leads to the required
change in behaviour consists of several processes. First the asking and observing mentioned
above, cf. the transmission model in Figure 185. Asking and observing consist of an analysis
of the project identity and an analysis of ‘the phenomena of reality’. The analysis of ‘the
phenomena of reality’ depends on the result of the analysis of the project identity. After
these two analyses the results of the analysis of reality must be processed, and preparations
for transmission begin. During this processing the codings mentioned in the transmission
model, Figure 185 are carried out. Without a controlled and systematic analysis of the
user’s project identity and ‘the phenomena of reality’ there can be no rational, systematic
basis for transmission and thereby communication. This is the problem to which a solution
must be found – in order to answer the initial question posed by this book. How is this
analysis of project identity and ‘the phenomena of reality’ carried out? This is dealt with in
chapters 14 to 16. From the previous theory formation in chapters 5 to 10 above, semiotics
theory will be used in particular (both Peirce’s and Saussure’s).
The task could be regarded as a question of creating a system, with a system being a coherent whole whose individual components are related to each other and function according to certain principles in solving a task (adapted from [Nudansk Ordbog, 2002]). At the
same time, the basic principle still applies that a system (in relation to content) functions on
the basis of an input and supplies an output, and that between the two certain transformations occur. This can be illustrated as shown in Figure 200.

Figure 200. A system is a coherent whole whose individual components are related to each other and
function according to certain principles in solving a task (adapted from Nudansk Ordbog, 2002]). A system functions on the basis of an input and supplies an output.
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Input to the system consists not only of a single unit, cf. the principle in the model of
states (Figure 132). Firstness, secondness and thirdness must also be present. Firstness
consists of ideas or values. Thirdness consists of rules for carrying out the transformation,
and secondness is concrete input (experience and data, for instance).

Figure 201. Input to the system consists of three parts, cf. the principle in the model of states. Firstness
consists of ideas or values. Thirdness consists of rules for carrying out the transformation. Secondness is
the concrete input.

Figure 201 deals with the three-way division of the input. But the transformation must
also be divided into firstness, thirdness and secondness, cf. the principle in the model of
states, as shown in Figure 202. At the same time, it is necessary to retain the principle of
input-process-output (cf. Figure 67). The concepts running down through the central axis
of the figure have been added on the basis of my experience (empirical data) in the geosubject domain. In the bottom right-hand corner I have added data, which is a secondness
input to the construction process. Naturally, data here goes hand-in-hand with my experience and other secondnesses as input. But the interesting point is that the actual, concrete
data does not enter the scene until the bottom of the model. The theoretical and empirical
input refers to relevant elements for the respective processes.
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Figure 202. Principle model for the producer’s processes and states with a view to creating the right content in a transmission. The transformation in a system must also be divided into three, cf. the principle in
the model of states, into firstness, thirdness and secondness.

The principle model in Figure 202 is a definite thirdness for the producer’s processes
and states with a view to creating the right content in a transmission. The task of this book
is still to create theories and models for the work of producers, so the principle model
must be developed into a more concrete model. This involves creating a fusion of horizons
between the theoretical and the practical, in terms of both concepts and normal work(domain) divisions. This is expressed by dividing the thirdness process into three, once
again according to the principle in the model of states, with firstness being content modelling, thirdness being interaction modelling, and secondness being apparatus modelling.
This trichotomy will probably be acceptable because in the IT-oriented systems development literature, for instance, both interaction modelling and apparatus modelling are carried out. The firstness process (value modelling) is the new feature in the model formation,
so it will not be divided into three (with reference to the fusion of horizons and practice).
The same applies to the secondness process (construction), which is in practice also desig-
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nated as a single process even though it should be divided into three. However, I have
added the points at which the actual, concrete data is relevant. The model provides the first
answer to the question of the producer’s interface (cf. section 3.2.4). Theoretical and empirical input has been omitted for the sake of clarity.

Figure 203. Principle model with the triple division of the thirdness process. Firstness is content, thirdness
is interaction, and secondness is apparatus.

In an extra effort to meet the geo-subject domain halfway (with regard to concepts and
practical procedures), the model has been expanded to include practical concepts and procedures. For the sake of clarity, only the version including processes is shown here. In
Figure 218 the model including both processes and states is shown.
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Figure 204. A transmission by the producer is a sum of activities. The diagram shows a single transmission. Only activities (ellipses) are shown and not states, apart from the point of departure (the idea) and
the result of the processes. A detailed version is shown in Figure 218. The diagram is the result of cooperation with Anders Nielsen at Denmark’s National Survey and Cadastre.

It is noticeable that between Figure 203 and Figure 204 the three paths in the thirdness
process have been reduced to just two. This is also to allow for the situation in practice,
where interaction modelling takes place on the basis of a prototype. Output from interaction modelling forms input for both apparatus modelling and content modelling. There is
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more about this in Figure 218 and chapter 15. Let us now return to the general discussion
of the concept geo-communication.
The communicative aspect, in other words the attribute of my definition of geocommunication that means not only geo-transmission is involved but actual communication, is that in future users will use another channel – for instance, if the meaning they are
looking for is not to be found. In Figure 205 this means that the user will find another web
service next time if the web service they use fails to offer the information they need to find
the meaning for which they are looking (enabling them to make a decision and perhaps act
as well). In other words, producers also need to master the communicative aspect and not
just the transmission aspect. What is important here is feedback from users cf. Newcomb’s
and Schramm’s communication models (and the discussion of them in chapter 8), cf.
Figure 63 and Figure 65.

Figure 205. Producers need to master not only the transmission but also the communicative aspects expressed (in this example of route planning using a web service) in user feedback and reactions – which are
relevant for users even if they are irrelevant for producers.

For instance, when supplying information to users web-service providers seeking to ensure geo-communication must get as close as possible to the meaning of the information
for which the user is searching. So such service providers need to predict the meaning for
which users will search and deal with the issue that the number of possible meanings in any
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given amount of information is infinite. This is not easy! The geo-communication provider
who is best at identifying the needs of users for meaning will win the battle for the favour
of these users. The complexity of the issue is increased by the fact that there is not only
one interface at play (from producer to user), but actually two interfaces (cf. Figure 49,
shown here again) – plus the producer’s internal interfaces.

Figure 206. The producer must master both interfaces plus his own internal interfaces. Identical to Figure
49.

In addition to providing the correct information, in other words mastering both interfaces (cf. Figure 206), the producer must also master the complex network of processes
and dependencies that make the provision of information possible (the producer’s internal
interfaces). As shown in Figure 205, which is actually only a principle sketch, route planning involves a large number of different types of information as well as a large number of
processes and dependencies between items of information, software, databases, development formats, user interfaces etc. For a further discussion of all these processes and dependencies, please see section 14.4, chapter 16, [Brodersen et al. 2005] and [Brodersen et
al. 2006].

11.6.7 Definition of geo-communication
Transmission involves the transfer of messages (information). Communication is the sum of a
number of transmissions, reaching agreement on one or more aspects of a case (cf. section
11.6.4 and philosophical hermeneutics (chapter 7) and new rhetoric (chapter 10)). Geocommunication is communication leading as a minimum to agreement on the location involved
in a case.297 So geo-communication is a special type of ‘ordinary’ communication: a type in
which it is relevant to reach agreement on the location of the case in question.
The definition of geo-communication does not say ‘… leading to (…) agreement between the parties involved…’ because you can also communicate with yourself. For instance, you could discuss the pros and cons of a difficult case in your own mind. The term
297

This concept definition is of the type thirdness, cf. section 6.4.
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the parties involved would divert attention away from this option of communication with
yourself.
The definition of geo-communication says ‘… as a minimum …’ because the general
definition of ‘ordinary’ communication above requires that agreement is reached on one or
more aspects. If agreement is reached on location this demand has been met because agreement has been reached on one aspect at least.
(Geo)-communication can take place at several levels of abstraction – in other words, a
given example of communication can be seen as the sum of a number of subcommunications. The accumulation can take place over an extremely short space of time,
or over a long period of time. It can involve a number of parallel sub-communications, or a
number of sub-communications which vary in principle (or apparently) compared with the
case in question. Example 1: Two people who have been running a company together for
many years could progress from a state of peaceful coexistence to threatening each other
with murder within one-tenth of a second. During this one-tenth of a second a great number of communications can occur, both between the two parties and in the minds of both
parties. This is a case of geo-communication as the sum of a number of communications,
because as a minimum there is agreement between the two parties that the other should
take a trip to a location from which they should never return. Example 2: As in section
11.6.4, KRAK is interested in a quality assessment of the geo-communication provided by
KRAK’s web service; in other words, KRAK wants to find out if its advertising efforts are
bearing sufficient fruit. Each search on KRAK’s web service (for route planning, for instance) is a geo-communication (cf. section 11.6.5) because ultimately, after adjusting the
criteria a number of times, the user achieves ‘agreement’ with the web service and is satisfied with the decision-making basis. But KRAK is naturally interested in studying the sum
of sub-communications in order to carry out its quality control (effectiveness). The accumulation takes place over a long period of time. The control may be carried out on an ongoing basis, but even so the accumulation includes a number of communications in the
past – five months ago, for instance298.
It is also worth looking at the examples in section 8.4 about a couple discussing a holiday to Bali (which also applies in principle to an explorative visualiser). The example of the
couple discussing a holiday in Bali is also interesting because each time there is a transmission the two parties take turns to play the role of producer and user respectively.
The concept content plays a central role in this book, partly as the central concept in the
initial question posed in section 2.1. So it is entirely appropriate to define this concept. This
is a bold and difficult thing to do because the number of sources on the concept content is
enormous within the humanities. But the attempt must be made nonetheless. However, it

298

There are about 80,000 unique searches (communications) on KRAK’s map web service each day.
Source: Jacob Gadd, production manager, KRAKs Forlag, January 2006.
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is worth underlining once again that here, too, this book does not claim to be an excursive
presentation of scientific philosophy.
The concept content is a slightly strange concept – most people imagine that they know
what it means: the content of a conversation, a report, a municipal plan, a bottle of wine
etc. But it is not as simple as this. There is undoubtedly a difference between the content of a
conversation and the content of a bottle of wine. The latter consists of fermented grape juice, whereas
the former is more intangible. The difference between the two examples is that the content of
conversation involves communication, while the content of a bottle of wine involves a tangible list
of ingredients. Or, with reference to Hjelmslev (section 9.2), the difference is the same as
that between form and content. If the bottle of wine is included in a transmission with a view
to achieving communication (serving a particularly fine bottle of wine with a view to
achieving a particular state of mind in the people present), the bottle also has a content of an
intangible nature which could be called a content of meaning299 in addition to its fermented
grape juice content.
One colloquial understanding of the concept content is that content is what a thing contains, or the sum of experiences and events (adapted from [Nudansk Ordbog, 2002]).
These definitions cannot be used in connection with the task of this book, because they are
‘only’ of the types firstness and secondness. There is no thirdness, so these colloquial definitions seem to be non-constructive or simply to be stating the obvious. If content is interpreted as a synonym of substance the situation is not improved much (with regard to the
wish for thirdness), because substance means (for instance) the actual content of something
[Nudansk Ordbog, 2002] or the thing that is in itself and that is perceived by itself [Lübcke (ed.),
2001], leading quickly to phenomenalism and phenomenology (cf. chapter 6).
On the other hand, it is possible to obtain a complete definition (with regard to
firstness, secondness and thirdness) in relation to the task of this book if we take our point
of departure in the principles of the model of states. The task facing producers involves
transmitting their interpretant (consisting of firstness, secondness and thirdness) of a case.
Naturally the interpretant cannot be transmitted – but the interpretant can occupy the role
of referent in a new semiosis. So content (in geo-communication) can be defined as ‘the
producer’s interpretant – as far as the interpretant is included in the transmission to the
user as a referent with a view to achieving communication’. If we take our point of departure in Gerbner’s definition (p. 205) of content in communication (“The sum of warranted
inferences about the relationships involved in the communication event”), we end up with
the same definition formulation (providing that inference is regarded as a synonym of argument). The definition above is linguistically awkward (unless you are completely familiar
with Peirce’s phenomenology and semiotics), so it can be supplemented by the following

299

Source: [Lübcke (ed.), 1996, p.38ff] (transcendental phenomenology, Husserl).
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auxiliary definition300: The ideas, premises and arguments that a producer transmits to a
user with a view to communicating about a given case. The producer’s task is reinforced if
the content is presented on the basis of (or as the result of) systematic and controlled investigations.

11.6.8 Use of cartography by geo-communication
What is the relationship between geo-communication and cartography (apart from the fact
that they reflect a paradigm shift, cf. section 11.6)? Based on the definition of geocommunication in section 11.6.7 (definition: Geo-communication is communication leading as a minimum to agreement on the location involved in a case), the following comments
can be made.
Geo-communication can (or perhaps should) be regarded as a virtual activity. Two parties (probably, but let us not forget communication inside the head of a single party)
transmit information to each other and reach agreement. So the transmissions have existed
and the result (the thing the parties agree on) exists as long as the two parties are involved
in a conversation situation. As soon as the two parties close their mouths (for instance) and
part company, it is obvious that the communication lies in the past. The result is retained in
the horizons of understanding of the parties concerned. But within no more than a few
seconds the result is subject to further processing in the consciousness, for instance with a
view to future actions or further refinement. The conclusion must be that the result is something that was – at the time the parties concerned were involved in the conversation situation.
It may not be a bad thing that the result is something that ‘merely’ was. But if parties A
and B wish to include a third party C in the result of the communication, cf. Schramm’s
mass communication model in Figure 65, for instance, it is a good idea to record the result
in the form of (for instance) a map. But it may also be a good idea for A and B’s own sake
to record the result using an external medium (outside the respective mental horizons of
understanding)301. On an abstract level we could say that the result (the agreement) is retained in the form of a snapshot, a momentary image of the state at the time agreement
was reached. The result is a picture (literally speaking if the result is recorded in a map) of
the world – or at least of the world view of the parties concerned at the moment agreement
was reached. The world may well have looked different just two seconds later.
In the example above in section 11.6.7 involving two company partners, it would
probably be a good idea to take a map and mark the location from which the other party
300

301

This formulation is inspired by Gerbner’s definition of content in communication and by [Nudansk
Ordbog, 2002]’s description of the concept conclusion (“result of consideration or investigation = conclusion, inference (…). (logic) a form of reasoning based on one or more statements (premises) leading to a new statement (a conclusion) = argument. A conclusion is logically valid if it follows from the
premises. If the premises are also true, the conclusion is said to be valid”).
There is also another communicative advantage because it increases the certainty that this is actually
the thing about which agreement has been reached.
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should never return (in the form of an agreement which could be transmitted to a third
party – a removal company, for instance). In the example involving route planning the person going on the trip retains the result of the communication with www.rejseplanen.dk by
printing out a map or a proposal for the route. This retention of the result can be called a
materialisation, an agreement, a record, documentation or an expression.
This makes it possible to describe the task of cartography in relation to geocommunication. In the understanding of the concept cartography it is implicit that maps are
produced in the activity known as cartography. The task of cartography is to create documentation of the results of geo-communication (or a record of the agreement). Classical
cartography creates or produces maps as the result of geo-communication. The activity
known as production involves presenting the result as a final or interim conclusion of a process of geo-communication. In other words, at some point the parties choose to present
their results to each other (for signing, or perhaps in order to take action) – or to a third
party. Interest in the method of geo-communication makes it possible to identify, observe
and analyse the processes and states of which geo-communication consists, including (for
instance) the fact that in the new world after the paradigm shift the user will also take part
in the geo-communication, for instance in KRAK’s map web service and other interactive
web services that use maps (using cartography to retain the result of communication).
So is cartography actually part of geo-communication, or is the cartographer an external
player or expert who is summoned once the result (agreement) has been reached? The parties in geo-communication have two options once the result of their conversation has been
reached. They can choose to materialise the result, or to refrain from doing so. If they refrain from doing so there is no materialisation, no documentation, and so there is no cartography. If they make a positive decision the result must be materialised and must therefore
be regarded as a continuation of the transmissions with the addition of the fact that in
principle agreement has now been reached. Once the result has been materialised, for instance in the form of a map, the parties should resume the process of fusion of horizons
and check the agreement between their respective horizons of understanding and the record that has been materialised. So in one sense we could say that the result has been
placed outside their respective mental horizons of understanding, meaning that cartography is not part of geo-communication. In another sense, and this is the sense that may be
preferable, the materialisation can be regarded as an expansion of the merged mental horizons of understanding – both the individual and the common horizon of understanding
may be both mental and material, making cartography part of geo-communication. Without materialisation of the result, without the map, the two company partners (for instance)
would probably be wise to regard their geo-communication about the locations from which
they are never to return as unfinished.
If the materialised record of geo-communication is transmitted to a third party, this
should be regarded as a new geo-communication. For instance, the removal men need to
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be told how to find the location from which one of the partners is never to return. However,
this can only be done if a new agreement is reached – for instance an agreement about
which partner’s property is to be moved to the location in question. The two partners geocommunicate first – in other words, they reach agreement on not just one but two aspects:
which of the two partners is going to move, and the location from which the partner concerned is never to return (on a map). That is the end of the geo-communication. Then (at a
later date) there must be geo-communication with a removal man. In this geocommunication no. 2 the content in one of the first transmissions is the result of the first
geo-communication: the map of the location in question. This is part of geocommunication no. 2’s project identity.
Geo-communication uses cartography to materialise the result of communication (of the
agreement that has been reached). So cartography is an expressive discipline in geocommunication. There are also other expressive disciplines associated with geocommunication.

417

Lars Brodersen – Geo-communication and information design

.

418

Part three,
Concretisation
secondness

419

Lars Brodersen – Geo-communication and information design

420

Concretisation – Introduction to part three

12 Introduction to part three
In part two of the book, chapters 5 to 11, a theory was formed including models at a general level for the work of a producer in identifying the content with a view to the production of information for geo-communication. The result of part two of the book, theories
and models, has the character of thirdness (cf. Peirce’s phenomenology). The need for theory formation was described in part one of the book, chapters 2 to 4, which has the character of firstness. After firstness and thirdness follows concrete action or secondness, which
is the topic focused on in part three of the book, chapters 12 to 17.
Chapter 6 on phenomenology stated that producers are situated between reality and users, and that in this position they are surrounded by two interfaces: one facing reality, and
one facing users, cf. Figure 49 and Figure 207. The result of the theory formation in part
two of the book was first the model of states, Figure 185, and then the geo-communication model,
Figure 189. Both models describe the processes and states that are necessary in principle to
describe the work of a producer in identifying the content with a view to the production of
information for geo-communication.
The model of states shows, in line with Figure 207, that there are various processes between
reality and the producer on the one hand, and between output from the producer (the information expressed) and the mental picture of the user on the other. The theory formation did not explain what actually happens in these processes, so chapter 11 ended by asking what happens in these processes (at the two interfaces). The answer to this question
has the character of secondness (cf. Peirce’s phenomenology). Chapters 13 to 17 deal with
the answer to this question.
After the description of the model of states and the geo-communication model in chapter 11, two further questions were asked in relation to the producer’s interfaces. The first
question is linked to the original sense of wonder (cf. chapter 2) about where the content
actually comes from. The question is what decides whether content A should be chosen
rather than content B. In the model of states, Figure 185, the means of answering this
question are described in terms of the processes ask, observe and choose. The second question
deals with the two coding processes described in the model of states between the producer’s mental picture and the information expressed. These two questions will be dealt
with in chapters 15 and 16. With regard to Figure 49 and Figure 185 mentioned above, this
can be illustrated as shown below in Figure 207 and Figure 208.
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Figure 207. Interface1 is about choice of content, which is described in chapter 15. Interface2 is about coding,
which is described in chapter 16.

At this point it is worth underlining that the concepts producer and user are used below in
the sense described in section 8.4.2 including the relevant figures. In other words, during a
communication process the producer and user change places and take turns to adopt the producer and user role respectively. A producer may also be a web service, or the producer and user may
both be represented by a single individual discussing a particular issue with himself.
The phenomenon diagram with interfaces which is the basis of Figure 207 is too moderate, because if the figure is taken literally it must mean that the producer acts without any
qualifications at all. This is too moderate a description, cf. philosophical hermeneutics,
rhetoric and semantics; so the position of the chapters is included in the model of states in
Figure 208. This figure shows that it is also necessary to carry out analysis and provide a
description of the horizon of understanding, something which is done in chapter 14.
In Figure 208 chapter 13 is not shown. This is because chapter 13 is a discussion on a
principle level of a producer’s internal interfaces in an attempt to create a model for the
content of the interfaces in practice – in other words, which processes and states do the
producer’s interfaces contain. Chapter 13 describes a practical model for all the producer’s
processes and states (with regard to data flow) from the initial idea to a finished, distributed
expression. The final chapter in part three of the book, chapter 17, is not shown in the figure either. Chapter 17 deals with quality control.
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Figure 208. The horizon of understanding (the producer’s qualifications) is described in chapter 14. The producer’s choice of content (ask, observe, choose) is described in chapter 15. The producer’s codings are described in
chapter 16.

Chapters 13 to 17 differ from the previous chapters in part two of the book because
they direct the focus towards practice (the practice of a producer), whereas chapters 5 to 11
have an investigative and philosophical nature. So the content of chapters 13 to 17 is more
concrete than the somewhat abstract level that characterises the content of chapters 5 to
11. The nature of chapters 13 to 17 is also different as a result. While chapters 5 to 11 focus on the theory formation, and are therefore theoretical by nature, chapters 13 to 17 are
practical and therefore empirical by nature. The point of departure is still the same: the
sense of wonder described in chapter 2.
Part three of the book is based on empirical data gathered over the years, on system development models, on information architecture, and on a great number of conversations
with systems developers, information architects and other colleagues.
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13 The producer’s interfaces
13.1 Introduction
As explained in section 4.3, in my search (for an answer to my original sense of wonder) I
found no general theories, models or methods for the activities (processes) at the two interfaces (cf. Figure 207 and Figure 208). The part of my search that was directed towards
models or methods for the activities at the two interfaces was based on a derived sense of
wonder (derived from the original sense of wonder), because in my work and my contacts
with software development companies, geo-information production institutions (both national and private), other researchers and others I could not find any obvious systematics in
the procedures used. This derived sense of wonder can be described as follows: “How are
these interface processes controlled, and how do you ‘know your place’ in the system when
the systematics in the procedures is not obvious?” It seemed strange to be asking detailed
questions about these two issues; about whether there are interfaces between (for instance)
domain modelling, data modelling and system development, and if so how they can be described. I could not find an obvious or specifically expressed systematics; and because I
only found fragments of explanations about the interfaces I was forced to acknowledge
that there was no such systematics in the form of expressed information (explicit knowledge).
The model that is the result of this chapter 13 has been created by combining empirical
data (both my own and that of others) with large or small parts of models and methods
that I managed to find. Some theoreticians ([Vendelhaven, 2000], for instance) explicitly
decline to describe an ideal procedure, referring to the fact that each project is so individual
that it makes no sense to try and describe an ideal procedure. With regard to practical, concrete projects I must say that I agree with this viewpoint. However, if the viewpoint is
transferred to a general, principal level, I believe that it does make sense to describe and
discuss an ideal procedure (cf. the discussion about the general audience in chapter 10).
The systematics, described in chapters 14 and 15, is partially based on [Brodersen et al.,
2005], which is a proposal for a standard for ‘Value-controlled information architecture for
GIS’. The standard ([Brodersen et al., 2005]) was written with a view to strengthening procedures in Denmark’s National Survey and Cadastre’s map domains. However, the standard is sufficiently general to make it useful as the basis of this chapter 13. The standard
for ‘Value-controlled cartography’ is based on [Brodersen, 2005] (a pre-study for this
book), so one could say that the content of the standard is returning to its domain (geocommunication) by being included in this chapter 13. The standard was drawn up in col-
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laboration with colleagues from Denmark’s National Survey and Cadastre’s informatics and
topographic departments.
The content or description of content in the individual processes contained in the systematics
is based on sources from various related subject areas, something which is accounted for in
the text, combined with empirical data (my own and that of others).

13.2 Principles about processes
This section 13.2 contains a general description of the processes (cf. section 13.1) on a
principle level (as thirdness). The systematics in the procedure, as mentioned above, is
based primarily on empirical data. So it seems logical to start by presenting ‘the result’ (see
Figure 217 and Figure 218). The layout of the general description in this section is based
on [Brodersen, 2005], [Brodersen et al., 2005], [Koláčný, 1969], the model of states in
Figure 185 and other sources.
The first process in a producer’s work is a selective observation of reality with a view to
creating (geo)information. The producer observes reality and asks question on the basis of
their horizon of understanding.

Figure 209. The first process is a selective observation of reality with a view to creating information. Selective because it is based on the project idea and the producer’s horizon of understanding.
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The producer (with his qualifications and presuppositions) investigates (observes and
asks questions about) a potential source of information, whether this consists of ‘reality’,
literature, databases on the internet, maps, people or anything else. The purpose of this investigation is to identify the potential of the source of information concerned. The goal of
the investigation and the subsequent process is to identify, analyse and describe the information types that are relevant for the project identity. [Koláčný, 1969] calls the result the selective information. The observation is influenced by the project idea and the horizon of understanding, which is why the activity is called selective. The target group for the investigation is the observer himself, and the result of the investigation is input to the producer’s
next process.
The basis of the investigation is not simply open – you cannot simply do what you like.
This much is clear based on the theory formation in chapters 5 to 11. The preparation for
transmission contains thoughts about the codes included in the communication (the denotative and connotative codes, cf. Figure 101), because the producer knows (or seeks to ensure) from the outset that the result will be agreement between producer and user. Consequently, an initial investigation (asking and observing) implies a consciousness of the connotative codes at least (truth, logic, relevance and credibility). The consideration of denotative
codes does not come into play until the coding process (more about this later).
The producer’s consciousness regarding the connotative codes works at three levels: in
the three states in which phenomena are to be found, cf. Peirce’s phenomenology.
Firstness is potential, the zero-dimensional, an idea, a feeling that there is a reason for doing something. Thirdness is the polydimensional, a template for performing an initial investigation – the model of states (Figure 132). Secondness is the concrete, the actual information recorded in the model of states in a concrete project.
The producer must include the model of states from the outset, and must be aware even
during the initial investigation of where the interpretant is to end (which signs are to be
placed in the user’s consciousness) with regard to rheme, dicisign and argument. This is
partly a political decision302, and partly a decision influenced by what is possible in relation
to the things offered by the information source. For instance, if the information source
only offers qualisigns (referent), the model of states shows that the producer should not
expect the interpretant to end in argument. The same thing applies if the producer wants
the interpretant to end in argument. In such circumstances the producer must find
legisigns in the information source. What is involved is an interchange between these different premises (and a great number of iterations).
Naturally, the model of states applies to all phenomena. But its usage should be limited
to simple phenomena with clear limits. Otherwise it is easy to be distracted by extremely
302

Actually it is not the producer who takes political (moral) decisions but the client (the person paying
the bill). But this is not a book on organisation theory, so I will take the liberty of generalising these
two persons into one using the term producer.
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complex ideas (fuzzy logic, fractals etc.). The principle for using the model of states is that
objects are defined as simply as possible with the clearest possible limits, and that the theory applies to a single model of states. This makes it possible to combine these simple, basic models into more complex ones – thereby forming a complete domain.
As described by Koláčný, process (2) is the effect of selective information. Reality produces an informative effect on the producer. In other words, the producer receives the information that has been selected and uses it to create a polydimensional, mental information model in the producer’s consciousness – a mental idea. In other words, the producer
identifies relevant information types and performs an initial classification of them in the
model of states with regard to the referent and interpretant.

Figure 210. Process 2 is the effect of the selective information. A polydimensional, mental information
model is created in the producer’s consciousness, the mental idea.

Reality offers an infinite number of qualities, and the producer takes whatever best
serves a case – influenced by the conditions in question (project identity and horizon of
understanding). The producer carries out an analysis of possible phenomena on the basis
of the model of states, thereby gaining insight into the qualities of these phenomena and a
necessary decision-making basis for ignoring all the qualities that do not seem relevant in
relation to the connotative codes (truth, logic, relevance and credibility), and which do not
serve the purpose of the project either. At this point it is essential to understand that the
producer’s qualifications play a vital role in this process. For instance, if the producer is a
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creature of habit he will see the things that have always been seen and have always wanted
to be seen. But if the producer concentrates and is conscious of the fact that the user needs
a decision-making basis with regard to a particular idea, he will search for relevant meanings among the elements of the phenomena in question. This search will be assisted by the
analysis performed on the basis of the model of states, more or less consciously, and in
more or less qualified manner. But it will be very different from an identification based on
habit (not to mention the worst case scenario: random identification or justification based
on IT).
Taken together, processes 1 and 2 can be regarded as value modelling because they deal
with the values that the project ‘requires’ on the one hand, and the values that are to be
found in ‘objects of reality’ on the other. In processes 1 and 2 these two sub-value models
merge into a single value model.

Figure 211. Process 3 is the transformation from mental idea (value model) to information model.

Process (3) is a transformation from a mental idea to information. The producer’s consciousness transforms the polydimensional, mental information model into a twodimensional model – into the form known as information. The process is influenced by the
idea about using expression. In the process information is classified. The necessary basis for
this classification is the model of states. The classification process places the information
into logical groups, and the attributes of the phenomena are either removed or divided. A
decision regarding the relevance of these groups and attributes is taken on the basis of the
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model of states and project identity. In an everyday, practical world the value model and
system development combine to form a single information model.
Process (4) involves the materialisation of information. In this process the producer
transforms the two-dimensional model into an expression (a presentation in signs in the
form of text, graphics etc.) The two-dimensional model (classification) is transformed into
a ‘signal’ no matter what is involved (text, graphics, mixtures of the two or anything else).
It is assumed that the transformation from classification to signs takes place with no further decisions regarding the meaning of the phenomena – in other words, with no further
processing of information regarding the meaning of the phenomena. Process (4) can be regarded as a practical, neutral activity resulting from the prior processes. So it will only be
dealt with in general terms in this book (see chapter 16).

Figure 212. Process 4 materialises information into expressed information.

Processes (5), (6) and (7) are not topics for this book because they involve sensing and
realisation processes in the user. Instead, reference is made to the cognition theory of [Eco,
2000], [Vedfeldt, 2002], [Nørretranders, 1991] and others.
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Figure 213. Processes 5, 6 and 7 are sensing and realisation processes in the user, and are not discussed in
this book.

Instead of trying to control or measure these sensing and realisation processes directly, it
is possible to carry out indirect evaluation or quality control by measuring the effect of the
communication – measuring the overlap between the producer’s horizon of understanding
and the user’s. The larger the overlap, the more successful the communication; and the
smaller the overlap, the more the communication fails. Or in other words: check whether
the producer’s expectations regarding the user (’s decisions and actions) match the user’s
actual performance (in terms of decisions and actions). See [Lauesen, 2005, p.413ff].
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Figure 214. Instead of trying to control or measure directly the user’s realisation processes, it is possible to
carry out quality control by measuring the size of the overlap between the producer’s horizon of understanding and the user’s. Or in other words: check whether the producer’s expectations regarding the user’s
performance match the user’s actual performance. Quality control is described in chapter 17. See [Lauesen,
2005, p.413ff].

Example (part one):
A town council has asked its administrative office to publish the municipal plan via a
web service. It is probable that no more information about the project identity will be
supplied by the town council for the people asked to carry out the task. The order is ‘Put
the municipal plan out onto the net.’
Variant 1: A group of employees hold a meeting to ask what they should do next. One
member of staff could deal with the area called roads, making sure that information about
roads is published on the net. He happens to be most interested in the aspect called road
maintenance, so the state of maintenance of the roads will dominate this part of the municipal
plan on the net. There will be no coordination with the other topics, and no discussion
of whether it is at all relevant to publish the state of maintenance of the roads. This is naturally not a good idea.
Variant 2: The employees analyse the phenomena and describe them using the model
of states. They start on the municipal plan by analysing elements. They divide the ele-
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ments into sub-elements and analyse them until they have knowledge and a degree of detail that matches the project identity (it is naturally assumed that the staff start by defining this identity and gaining the acceptance of the person defining the task).
If the user is expected (for instance) to take part in the debate about a municipal plan
(on a qualified level) – in other words, if it is expected that the user’s consciousness (interpretant) should gain insight into structures, relations, reservations, assumptions etc. in
the municipal plan (the argument), the producer must identify the qualities of the municipal plan (referent) that make this state of consciousness possible. According to the
model of states, this means that the referent must be a legisign, in other words it must
also take its point of departure in reservations, structures, relations etc. It is not sufficient
to simply write about dreams (firstness) and protracted statements of intent; and nor is it
sufficient to only write about individual events (secondness) – taking the point of departure in data and expecting knowledge to be generated in the users.
By way of introduction, and based on the project identity, the producer draws up an
analysis of phenomena ‘in reality’. This process can be called the analysis of states. It is not entirely accurate to say that it is the phenomena that are analysed because in fact it is the signs
by which the phenomena appear that can be analysed, as shown below.
Firstly the producer decides to transmit information with a given meaning to a user
(with a view to communicating or reaching agreement). In the decision regarding transmission the producer decides on the interpretant’s state – the user’s consciousness regarding
the state of the elements of the phenomena (firstness, secondness or thirdness: rheme,
dicisign or argument respectively).
Secondly the producer moves ‘backwards’ in the model of states from the interpretant
and determines the states of the referent (firstness, secondness or thirdness: qualisign, sinsign or legisign respectively). This decision is made based on which primary state the interpretant is to have. For instance, if the interpretant is to end in the primary state called argument, the referent must be a legisign. If the interpretant is to be a rheme, in principle
there is a free choice with regard to the referent’s state. But if this is the case it may not always be possible or desirable for the referent to be a legisign – perhaps a qualisign or sinsign would be preferable.
And thirdly the producer decides the primary state of the representamen (firstness, secondness or thirdness: icon, index or symbol respectively). This follows from the state of
the interpretant and the referent. In this work aiming towards the expression, the producer
must be aware of the sub-division of representamens. For instance, an icon is not just an
icon – it must be sub-divided into sub-icons (cf. section 9.8.1) of the type first-firstness
(picture), second-firstness (diagram) and third-firstness (metaphor).
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These three sub-processes are probably not distinguished clearly from each other – instead they will probably constitute a single process with iterations and thereby a number of
mutual relationships.
In other words, taken as a whole the role of the model of states is: first a model of what
the user needs (is to be offered), then a model of what reality is, and finally a model of the
messenger suitable for connecting the two. For instance, if an employer wishes his employees to observe the company rules (the primary state of the employees being in argument), it
is necessary that there actually are some rules (legisign) and that these are transmitted in the
form of expressed information (symbol). This may sound like an obvious example, but
sometimes employees are punished for not observing the rules even though these rules
only exist in their employer’s head and have never been expressed (cf. Kafka’s “The
Trial”).
The model of states follows all these processes so to speak, at least as far as the producer is concerned, in the transmission model as a cross-section. In principle new models
of states are created for each individual transmission! In the example of the town council
and municipal plan, this could amount to a considerable number of models of states.
Example (part two):
The town council decides to transmit the municipal plan to its citizens. Not the entire
municipal plan (it is too extensive), but a suitable, easily digestible part of it. The initial
thought of the town council is ‘We want to inform our citizens of the municipal plan, so
that they feel confident about their future prospects both in terms of life quality and in
terms of the actions of their town council.’ In this connection the producer is the conglomerate of town council, municipal mapmakers and suppliers of geo-information. The
processes are as follows:
(1) The producer observes reality in given circumstances. This is done with an idea
about the project’s purpose, target group, aim and usage, so this activity must be called
selective. In this connection the producer’s concepts of reality include both the citizens
and the municipal plan. The producer has to make a number of decisions regarding the
content and design of the transmission, placing both the future and the town council in
a positive light.
(2) The producer decides that the citizens should be informed about the current
status and plans for selected topics in the municipal plan. So the producer makes a
choice. The preconditions on which this choice is made are based on the analysis of
states: an analysis of all the elements involved and thereby an insight into what is possible, and a decision-making basis regarding what is relevant. It is probably inevitable that
the producer will tend to deal briefly or not at all with certain delicate topics because
they may be embarrassing for the town council. The producer’s consciousness is influ-
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enced by the horizon of understanding (common sense and historicity): project identity,
hypotheses, knowledge-experience-abilities-attributes, psychological processes, external
conditions and values and feelings. The producer creates a mental model, a mental idea
of the qualities in the municipal plan that are to be transmitted.
(3) The producer’s consciousness transforms the mental idea, the polydimensional,
mental model into a two-dimensional model – a form of information. In this process the
producer’s brain works on the basis of the concept about using a form of expression.
The producer converts the mental idea into a finished and complete list of the items of
information that are to be transmitted. In this transformation decisions are made that
are based on the analysis of states.
The result of the process is a consciously chosen set of information items which can
be converted via a form of expression into a ‘signal’, a message which is transmitted to
the user. The chance of success (or risk of disaster) depends on the right information
being expressed and transmitted. Subsequently the producer can carry out quality control to check whether the users feel confident about the future and the town council.
This quality control can even be carried out using a prototype of a representative selection of the population of the municipality.

Example (part three):
The example is not complete, but it does underline the most important elements with
regard to the theory of this book.
The initial thought is: ‘We want to inform our citizens of the municipal plan, so that
they feel confident about their future prospects both in terms of life quality and in terms
of the actions of their town council.’
Purpose: Happy citizens who will re-elect the town council and remain in the municipality.

Version A

Version B

Goal a: The town council is a good one!

Goal b: Confidence, happiness, development and opportunities!

Interpretant a: Dicisign.
The citizens should not have to consider
or speculate about anything; the idea that
the town council is a good one simply

Interpretant b: Argument.
The citizens need to be able to see the
necessary references from their own
lives in the municipality or society, en-
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needs to be implanted in their consciousness.

suring that they feel that their lives can
be fulfilled in all respects in the municipality in question (so they do not move
to the neighbouring municipality), enabling them to make all the necessary decisions regarding their lives.

Referent a: Sinsign.
Town council.

Referent b: Legisign.
For instance the municipality’s position
in lists of life-quality (taxation, childcare
facilities etc.) and the infrastructure in
the municipality made available to the
citizens (free internet, opening the town
hall in the evenings etc.)

Representamen a: Index.
The direct way, using loudspeakers in the
streets shouting out concrete, individual
good results: ‘Denmark’s best town council has built Denmark’s best swimming
pool’ (expressed in superlatives, which are
secondnesses).

Representamen b: Symbol.
Carefully chosen relevant facts, homepages, web services, brochures, information etc. about the municipality’s qualities, served in a pleasant and userfriendly manner so citizens can find answers to their questions, make decisions
and perform actions.

Sinsign-index-dicisign,
cf. page 306.

Legisign-symbol-argument,
cf. page 318.

Example (route planning):
The user is expected to be able to decide (to go on a particular journey) and act (start this
journey). In this case the wish is that the user’s consciousness (interpretant) is placed in a
state of secondness: consciousness of a necessary and relevant act. Forget about relations, ‘maybes’ and structures. What counts in this case is the direct connection between
the user and the goal of the journey. For this purpose the producer must identify the
necessary, relevant qualities of the phenomena concerned. According to the model of
states, the referent must be either a secondness or a thirdness. In this example the secondness is the concrete directions (go to bus stop A, take bus B at XX hours, change to
train C at YY hours, get off at station E etc.) – transmitted via an index. The thirdness
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(legisign) is the timetable stating all the transport activities – transmitted via a symbol. If
the producer chooses the legisign, this means that the user himself must be able to convert the symbol into directly relevant dicisigns (statements) (secondnesses).

Example (route planning for a youth hostel):
The Swedish tourist information office publishes a web service about youth hostels (cf.
section 4.1.1). This youth hostel homepage is an example of well chosen content. Well
chosen because in every sense the user’s needs are met with regard to youth hostels in
Sweden, assuming that the user is an ordinary citizen planning to have a holiday in Sweden based on youth hostel accommodation. The user can easily find all the youth hostels
in Sweden, obtain detailed instructions about routes (including GPS coordinates), find
price information etc., book online, and find other relevant information. This is not a
snazzy, brightly coloured web service with flashing banners or other visual tricks, but a
goal-oriented web service which gives users precisely what they need: the chance to confidently plan in detail a youth hostel holiday in Sweden and to make a decision to actually take this holiday. This high level of quality of use is normally only achieved if the
project consistently and consciously starts with value modelling.
Let us now try to imagine what the value modelling for this homepage looked like.
There is a reasonable chance that the interpretant ends in firstness, secondness and
thirdness – for instance dreaming about the holiday, route planning instructions and a
decision-making basis (in the form of opening hours, facilities etc.)
This firstness involves dreams (the interpretant) about the fantastic qualities of the
holiday destination. These are illustrated by means of pictures (icons) etc. describing the
huge potential of the destination (the qualisign).
The secondness includes the location of the youth hostel (the sinsign). The GPS coordinates from the homepage can be entered in the user’s navigation instrument in the
car, forming a dyad (secondness). In principle, the user can simply fix his eyes on the
messages displayed in the navigation instrument (the index) and keep on driving (based
on the dicisign in the consciousness) until he reaches the youth hostel – without relating
to anything else at all.
The thirdness is expressed in the evaluation of the youth hostel in question – for instance in relation to prices and timing. Is it too expensive? Are there any vacancies when
we want to go? Questions relating to other information.
If one of these states is missing, the user’s imagination can be given free rein – for instance with regard to the opening hours (‘The youth hostel is probably open – let’s just
go!’).
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13.3 Processes in practice
As mentioned above, the model described and discussed in sections 13.1 and 13.2 is at the
level of thirdness – a description of a means of action. For instance, the model describes
the fact that the state of ‘information’ is located in the producer’s horizon of understanding. Naturally, this is not what things are like in practice. The information is not located in
the producer’s horizon of understanding, the producer’s consciousness. The information is
located on a piece of paper or in a computer (or both). The model also describes the fact
that the information is located (between coding1 and coding2) in a single state, so in principle it should be possible to ‘pick up’ the information there and consider it. This works fine
in a principle, mental understanding of the procedure. But in a practical project things are
not this simple. Information is not present in the form of a single entity in a single state.
Information is present in a practical project in a rather strange form, and cannot be observed until after coding2, once it has been expressed and distributed. This does not mean
that the model described and discussed in sections 13.1 and 13.2 is wrong. It simply means,
as mentioned at the start of section 13.2, that the model is located at the level of thirdness
(principles).
In practice, in actual action (secondness), activities and states are mixed in a slightly
more complex manner. In order to describe this complexity, the distinction between form
and content explained by Saussure and Hjelmslev (cf. section 9.2) is required again. When a
transmission project is created something happens in relation to both form and content. Content modelling is largely a mental process, while form modelling is largely a practical process (although this does not by any means indicate that form modelling is a simple process – far from
it).
This distinction between form and content is not only rooted in language – it can also be
found in large parts of the literature and standards covering the processing of geoinformation. For instance, ISO’s standard 19117 Portrayal (Geographic Information - ) and
the OGC’s Reference Model distinguish explicitly between computational viewpoint and information viewpoint. There is a considerable overlap between the model below in Figure 215 and
this book’s corresponding models (presented in Figure 217 and Figure 218), in terms of
both content and form – apart from rotation around a vertical axis.
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Figure 215. The Reference Model for Open Distributed Processing (RM-ODP) defines the five viewpoints as shown in the middle of the figure. There is an explicit distinction between computational viewpoint
and information viewpoint. [OGC Reference Model, 2003, p.4].

As long ago as 1997 (an early stage of IT development), [Tyson, 1997] described the
Reference Model for Open Distributed Processing shown in Figure 216, which is almost
identical in all respects with the OGC’s Reference Model (Figure 215). [RM-ODP, 2006]
describes the following characteristics of the five viewpoints:
• the enterprise viewpoint, which is concerned with the purpose, scope and policies governing
the activities of the specified system within the organisation of which it is a part;
• the information viewpoint, which is concerned with the kinds of information handled by the
system and constraints on the use and interpretation of that information;
• the computational viewpoint, which is concerned with the functional decomposition of the
system into a set of objects that interact at interfaces – enabling system distribution;
• the engineering viewpoint, which is concerned with the infrastructure required to support
system distribution;
• the technology viewpoint, which is concerned with the choice of technology to support system distribution.
By contrast, and this is rather strange, system development literature rarely distinguishes
between form and content. For instance, [Jepsen et al., 2003] include everything in a single
modelling phase; described in Figure 215 as enterprise viewpoint, information viewpoint and computational viewpoint.
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Figure 216. RM-ODP (the Reference Model for Open Distributed Processing). As long ago as 1997 (an
early stage of IT development) a distinction was drawn in RM-ODP between content (the left-hand side)
and form (the right-hand side). [Tyson, 1997, p.5].

Supported by the above-mentioned models (Figure 215 and Figure 216), [Brodersen,
2005], the literature on system development in particular (for instance [Vendelhaven, 2002]
and [Jepsen et al., 2003]), and empirical data from colleagues and myself, the producer’s
procedure in relation to data flow through the interfaces with reality and the user can be
described using the two following diagrams (Figure 217 and Figure 218). The use of two
diagrams will make it easier to gain a clear overview. The model in Figure 217 only contains processes (activities) plus a single input and a single output, whereas the model in
Figure 218 contains all the activities and states – although this does make it a rather complex and detailed diagram.
The two diagrams differ from the model of states, Figure 185, because they describe in
principle a project process in relation to practice (as secondness). But like the model of
states, Figure 217 and Figure 218 still only show the activities and states in a single transmission. It should be remembered that a (practical, concrete) project will consist of a number of transmissions. See section 11.6.6 for a justification (based on the content of part two
of the book) of the form and content of the information design model.
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Figure 217. Information design. The producer’s activities in a single transmission in relation to data flow.
The model differs from the model of states, Figure 185, because it describes in principle a project process
for data flow in relation to practice (as secondness). In a concrete project there will be a number of reverses, iterations, and perhaps other relations as well. This figure is available in large format on the book’s
homepage.

Some processes run in parallel to each other and are mutually dependent on each other.
In a concrete project there will be a number of reverses, iterations, and perhaps other relations as well. The diagrams also describe the areas of responsibility of the players concerned (client, information and value experts, IT experts and design experts). Both figures
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(Figure 217 and Figure 218) are available in large format on the book’s homepage
(www.geokommunikation.dk).

Figure 218. Information design. The producer’s activities and states in a single transmission in relation to
data flow. The model differs from the model of states, Figure 185, because it describes an ideal project
process for the data flow on a practical level (as secondness), i.e. a concrete action. The figure is available
in large format on the book’s homepage.

Figure 217 and Figure 218 show one dimension of the producer’s interfaces and activities through a project process in relation to the data flow. In other words, the data flow

442

Concretisation – The producer’s interfaces

replicates in principle the process of the primary flows of the primary data types. There are
other dimensions, for instance the organisation dimension, the knowledge dimension and
the time dimension. A number of rough diagrams below contain models to illustrate these
three dimensions. These diagrams are only rough because these are topics about which I
know very little. They are included here to ensure that Figure 217 and Figure 218 are understood correctly – to ensure the correct dimension viewpoint.

Figure 219. A diagram of an organisation model for information design. In the overall procedure there is a
need for various organisation elements to cooperate under the leadership of a project manager. The model
should be seen in connection with Figure 217 and Figure 218.

One dimension viewpoint is organisational: who does what in cooperation with whom?
In general, modern, ‘flat’ types of organisation seek to ensure that all organisation elements
cooperate throughout the entire project under the leadership of a project manager.
Another dimension viewpoint is the necessary knowledge: which knowledge domains
must be included at various stages during the project. For instance, it is probably necessary
even during value modelling to include system knowledge and distribution knowledge.
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Figure 220. A diagram of a knowledge model for information design. At various stages of the procedure it
is necessary to include knowledge from various domains. The model should be seen in connection with
Figure 217 and Figure 218. The choice of knowledge states is random in this example. Each project is
unique, and the actual needs may be different from those shown.

A third dimension viewpoint could be the time dimension of a project: which activities
and states are carried out in which order? After all, in principle it is not necessarily the case
that the information flow (cf. Figure 217 and Figure 218) is identical to the time dimension.
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Figure 221. A diagram of a time model for information design. In principle, it is not necessarily the case
that the order of the information flow is identical to the time order. The model should be seen in connection with Figure 217 and Figure 218.

13.4 The producer’s interfaces: conclusion
The diagrams in Figure 217 and Figure 218 are located somewhere between the general
and the concrete with regard to method (i.e. use in practice). The diagrams replicate in
principle a model for a project process, and in this respect what is involved is thirdness.
The weakness of truly general descriptions is that they never match a concrete reality.
Comparisons between concrete projects and the model (shown in the diagrams) will reveal
discrepancies. This reflects an ordinary contrast between the truly general and the concretepractical. There are so many concrete-practical elements incorporated into the model and
its use in the diagrams that it actually lies somewhere between thirdness and secondness.
Secondness is reflected in particular in the green areas, where tools are produced. I would
not be surprised if these tool concepts (‘use-case modelling’, for instance) are entirely obsolete in a few years’ time because they have been replaced by something better. After all, this
is what happens to most IT tools (they quickly become obsolete).
A detailed description of the diagrams in Figure 217 and Figure 218 is contained in the
following chapters 15 and 16. In the description in chapters 15 and 16 I have chosen to
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remain loyal to the task of this book, which is the development of a theory to support the
producer’s work. That is why the structure of the description in chapters 15 and 16 is related to the principle descriptions of the model of states. Less attention is paid to the details regarding relations (in time and input-output).
Between this chapter 13 and the two chapters 15 and 16 comes chapter 14, which contains a description of the producer’s qualifications in a project – a description of the producer’s horizon of understanding in practice. Both in a project’s procedure and in the producer’s horizon of understanding, the project idea and identity form the actual starting
point for both. It is in the project idea and project identity that both are based. And this is
why there is an overlap between chapter 14 and chapter 15, because project identity is described in both chapters.
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14 Horizon of understanding in
practice: common sense and
historicity
This chapter 14 contains a draft description of the elements constituting a horizon of understanding. It is a draft because the topic (common sense and historicity) is largely concerned with describing what goes on inside people’s heads. I am not particularly well qualified to make statements in this area – the topic belongs under psychology, cognition theory, psychiatry etc. But on the other hand, it is necessary for a producer to have some
knowledge of the elements that constitute a horizon of understanding, because to a certain
extent they constitute the basis on which horizons of understanding can merge (cf. chapter
7) when agreement is reached. No matter how psychological or cognition-theoretical a horizon of understanding is perceived in practice, a producer will be forced to deal with these
preconditions (of which a horizon of understanding is composed), because otherwise it will
not be possible to reach agreement – it will not be possible to communicate.
The sources I have found regarding the elements constituting the horizon of understanding have been scarce. The external sources are largely limited to [Koláčný, 1969] and
[Jensen, 2005]. In the preparation of [Brodersen, 2005] I considered the elements of the
horizon of understanding, but this too was largely based on [Koláčný, 1969]. [Gadamer,
1986], the creator of the concept ‘fusion of horizons’, did not describe the elements of the
horizon of understanding; and as far as I am aware [Habermas, 1996], who continued along
the path outlined by Gadamer in some respects, did not explain the elements in the horizon of understanding either. I have not tried to supplement these sources by adding
sources from psychology or other fields, because I am not qualified to assess the questions
to which any such sources may be the answer (cf. Collingwood page 383).
To supplement the few sources mentioned above, I have used the empirical data which
I have collected during my 27 years in this subject area, and empirical data gained from colleagues. Based on this empirical data, I have added sources from adjacent subject areas
such as literature on project work.
This chapter is based on the elements of the horizon of understanding shown in the
model of states (Figure 185; see section 10.2):
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Figure 222. The horizon of understanding for both producer and user can be described using four elements: project identity, knowledge-experience-abilities-attributes, psychological processes and external
conditions. Extract of Figure 185. See section 10.2.

14.1 Project identity, hypotheses
Input: Idea presented by client.
Output: Description of purpose, target group and goals.

The project identity’s relation to the producer
The project identity is not directly part of the producer’s ‘common sense and historicity’. The
project identity enters the producer’s horizon of understanding as a result of pressure or
persuasion by the client (the boss, for instance).
Project identity is described in cooperation between the client and producer. But this
only involves a description. The actual content of the project identity is the inspiration for the
producer. Nobody wakes up from a state of hibernation at their desk and thinks (for instance) ‘I simply must make a 3D model.’ This kind of thing simply does not happen. There
is always a reason for starting any project. The reason for starting lies in the project idea
provided by the client; and from a more general perspective the reason for starting lies in
the project identity.
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The project identity’s role
The identity of any project must be defined. With this identity follows a more precise definition of the hypothesis – the thing that the producer is expected to supply. This provides
a goal for the project. The identity is also a means of delimiting the project vis-à-vis other
tasks, and a way of creating sympathy for the project.
The project identity helps to define and fix the meaning303 of the phenomena (and information) for which the user is searching, and on which the user’s decisions depend. The
project identity is the basis of implementing the subsequent processes (cf. the model of
states).
The project identity’s elements
The identity of a project consists primarily of a purpose, a goal and a name; and secondarily
of a target group and a model of interaction.
A purpose is a statement of why the project is being implemented. The purpose is the reason why the project is being implemented – the answer to the question of why the project is being
implemented. A goal is a description of the project’s result. The goal is the answer to the
question of what the project is supplying and when it will do so.
A name is an important part of the identity of any phenomenon. In most cases, the name
of a project will fulfil the role of being a joint reference in relation to the project; not just
with a view to clear identification, but also with a view to achieving common understanding. A good name also provides information about the project. If the project has no name
there is a risk that other parties (the surroundings) will give it a name on a mistaken basis.
A description of the target group also belongs to the project identity. This description of
the target group helps to delimit the project. For instance, projects assumed to end with
the result that everyone should be able to use them are problematic. Everyone is a big word,
because it includes every single bus driver in the world, every single member of your local
Tupperware club, every single bomb-disposal expert in the world and many more! Clearly,
it is nonsense to refer to the creation of information that can be used by everyone. The purpose should make it possible to determine who is intended to use the information supplied.
For instance, if the purpose is to create a transmission that can (on a general level) assist
the communication process in a municipality regarding the municipal plan for the municipality in question, it can be inferred that the target group is ‘the citizens of the municipality’. And this can perhaps be narrowed down even further to ‘the ordinary citizens of the
municipality’, thereby weeding out both the homeless tramps who live there and the experts who live there as well.
In accordance with the model of states, the producer must relate to channels and the user’s
horizon of understanding, and will consider these two factors even in the initial stages of the
project. The user’s horizon of understanding contains the same elements as the producer’s
303

Cf. section 7.1: Meaning is the answer to a given question that makes action possible.
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horizon of understanding – including the user’s spiritual habitus (their level of education,
for instance) and physical potential (access to apparatus owing to financial ability, possession of electronic gadgets etc.). One of the consequences of an active choice of medium
(channels), qualifications and abilities is that the producer is also actively rejecting some
groups of the population as a potential target group.
Example (map for people on a cycling holiday):
The tourist information office on the island of Bornholm (the client) wants to encourage
more tourism, and in particular to increase the turnover generated by tourism. So it approaches a company involved in geo-communication and asks for help. The client and the
producer decide that a map will help to solve the problem.
Purpose: ‘We want to increase the turnover generated by people coming to the island on
a cycling holiday by helping this group of tourists to find safe, good and beautiful cycle
routes’. (The purpose is the answer to the question ‘Why are we doing this?’)
Target group: People on a cycling holiday from Denmark and abroad.
Goal: A map showing how to find good, safe and beautiful cycle routes on Bornholm.
The map must also indicate the location of special sights and beauty spots (to create a
general overview). The map must be free, and tourists must be able to fold it up and put
it in their pockets. But mostly it is intended for insertion into a map holder on bicycle
handlebars. So the map must be printed on waterproof paper. It must be ready for the
summer season – printed and ready for distribution on 15 May.

Purpose and goal
A defined purpose helps to identify and fix the meanings of signs. A purpose is a statement
of why the project is being implemented. The purpose is the answer to the question of why
the project is being implemented. A goal is a description of the project’s result. The goal is
the answer to the question of what the project is supplying, and when it will do so.
Example: (adapted from [Munk-Madsen, 1996])
The purpose of taking an education is to learn something.
A goal may be to pass an examination with a grade above average.
If the purpose and goal are confused – or even regarded as synonyms – there is a risk
that students will choose the wrong strategy (in the long term), and only study the parts
of the curriculum that are relevant for the examination.
The purpose is an explicit statement of the initial idea, establishing a basis for the identification of the elements involved in the analysis of states. So the purpose provides the basis
for the entire project, and thereby also the basis for deciding what is relevant and irrelevant
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in terms of the meaning of the phenomena in question. A project should be presented in a
way that all relevant individuals can understand, a way that is perceived as positive. A good
purpose description gives a project character, which attracts sympathy.
Example:
Prior to the second war in Iraq in 2003 (and subsequently), some heads of state said
that the war should be fought because the President of Iraq, Saddam Hussein, was a
threat to world peace because he possessed weapons of mass destruction and needed to
be disarmed. The purpose description was simple, clear (and thereby comprehensible),
and full of character. It attracted so much sympathy that there was public support for
implementing the project.
The purpose is also used to delimit a project. Strangely, once a project has been
launched it often attracts all kinds of problems and minor projects within the organisation
concerned. Perhaps this is because it is so rare for an organisation to define a project officially as having been launched. People outside the project try to get some of the tasks facing them carried out by surreptitiously adding them to the project, and these manoeuvres
are sometimes justified by unprofessional arguments such as accidental similarities in the
solutions, timing or techniques involved. Or using the terms of the theory in chapters 5 to
11: a dilution of the purpose results in a poorer basis for identifying the presumed usage of
the information, making it harder to identify the relevant meanings.
The goal makes it possible to control a project before, during and after the project process. The goal concretises the purpose and places the purpose in a practical framework. In
relation to the meaning of phenomena and the model of states, the goal defines the assumptions bearing the initial idea. The defined goal must fulfil the project’s purpose. In the
project process clear goals will limit the discussion of whether the project is finished or
not. The goal also shows (for instance) what remains to be done by the project at any time.
At the presumed end of the project it must be possible to answer ‘yes’ or ‘no’ to the question ‘Did we achieve the goal?’
Example:
A town council has the initial idea that its municipal plan should be transmitted. The
project identity is established by describing the purpose and goal.
The purpose could be expressed as follows: The town council wants to transmit its
municipal plan to give citizens confidence in the future of the municipality and the actions of the town council.
The goal could be expressed as follows: The municipal plan must be accessible on
the municipality’s homepage by 1 March. The web version of the municipal plan must
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enable citizens to gain insight into the current status of and plans for selected topics
both in local areas and for topics that concern the entire municipality – with reasons.
This reveals that the project is not an internal working tool in the municipal administration. On the contrary: the project is designed for external users and is clearly targeted at non-experts. These three aspects alone constitute important input to the process of identifying meanings, cf. the theories in chapters 5 to 11.
Taken together, the purpose and goal are vital aspects of the project identity which delimit the project and improve the potential for control – thereby ensuring the best possible
decision-making basis for the identification of the relevant meanings. At the same time, the
project identity also creates an internal obligation because making the project visible ensures that it becomes apparent to everyone whether the project is on track or not, as well
as revealing whether the goal has been reached or not. Perhaps this is also part of the reason why clear descriptions of purpose and goals are so rare. It may well be pleasant if actual performance cannot be measured. But the disadvantage is that it becomes virtually impossible to have a sensible and focused discussion regarding the phenomena and their
meaning.

Names
A name is an important feature of the identity of any phenomenon. In most cases the
name of a project will constitute a common frame of reference for the project – not just
with regard to clear identification, but also with regard to common understanding. In itself,
a well chosen name also provides information about the project in question. If the project
is not given a name there is a risk that other parties (the surroundings) will give it a name
on a mistaken basis.
Sometimes a provisional name is used such as ‘The IT project’. This gives a weak identity. The entire project content can be replaced without resulting in any consequences. An
IT project is an IT project, and could easily refer to a control system for a chicken slaughterhouse. There is another risk if a project is not given a good name from the outset: the
project might be identified by the trademark of the IT hardware or software used in the
project. For instance, a project dealing with transferring an entire map-registration system
to a new and better database system which happens to be the first project to use a new database program, could be called ‘The miraculous database project’. There would then be a
serious risk that this project would attract all kinds of minor tasks that might in principle
benefit from the miraculous database software, but which have nothing at all to do with
the purpose of the project in question. Once again, the main thing is to define the project
identity precisely, thereby making it possible to identify the relevant meanings or information reliably and correctly.
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Target group
The project identity also includes describing the target group. The target group description
helps to delimit the project. Projects which are assumed to produce a result that can be
used by everyone are problematic. Everyone is a big word, because it includes every single
rice farmer in Vietnam, the Peruvian prime minister, every single member of your local
Tupperware club, every single bomb-disposal expert in the world and many more! Clearly,
it is nonsense to refer to the creation of geo-information that can be used by everyone. The
purpose should make it possible to determine who is intended to use the geo-information
supplied. For instance, if the purpose is to create geo-communication that can assist the
communication process in a municipality regarding a municipal plan, it can be inferred that
the target group is ‘the citizens of the municipality’. And this can perhaps be narrowed
down even further to ‘the ordinary citizens of the municipality’, thereby weeding out both
the homeless tramps who live there and the experts who live there as well.
The target group must be defined, because the members of your local Tupperware club
have totally different qualifications (and needs) than a surveyor, a geographer or a soldier.
Unless this fact is respected, the transmission will almost certainly fail to meet the user’s
needs and expectations. You would not dream of transmitting the same information to
your partner and your boss – or imagine that the information should be transmitted in the
same way! We must never expect it to be possible to transmit neutral or universal information, cf. chapters 5 to 11. There will always be a target group. The target group will be
more or less clear, but it will always be present.
The target group description leads to an additional identification of the project identity,
making it possible to achieve additional precision in the process leading to the identification of meanings and process using the model of states. The appendix, chapter 24, contains
directions describing how to make the purpose and goal description more precise for the
benefit of the communication process.

14.2 Knowledge, experience, abilities, attributes
The second element in the producer’s horizon of understanding is knowledge, experience, abilities and attributes, cf. Figure 185. The producer’s knowledge, experience, abilities and attributes are
one thing, but they are not necessarily the most important thing in relation to the task of
this book. According to the theory in chapters 5 to 11, it is not possible to start transmission with a view to communication without considering where the interpretant is to end up
(the user’s consciousness). In other words, it is interesting to consider the difference in the
knowledge, experience, abilities and attributes of the two parties with regard to the meaning of information. The difference is interesting because it concerns the code agreement, cf.
the model of states in Figure 185.
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To illustrate this aspect I will introduce two concepts: ‘the spoken’ and ‘the unspoken’304. These will be used to demonstrate the importance of the difference between the
knowledge, experience, abilities and attributes of the two parties ‘The spoken’ includes the part of
the code agreement that is expressed and transmitted. ‘The unspoken’ includes the part of
the code agreement that should have been expressed and transmitted, but which was not
expressed and transmitted. At first sight, in relation to the horizon of understanding, these
two concepts (‘the spoken’ and ‘the unspoken’) might seem comparable to the denotative
code agreement and the connotative code agreement respectively, cf. section 9.2 and
Figure 183. But unfortunately it is not this simple. Both ‘the spoken’ and ‘the unspoken’
also contain elements of the actual, expressed information.

Figure 223. ‘The spoken’ is the part of the information and code agreement that is expressed and transmitted. ‘The unspoken’ is the part of the information and code agreement that should have been expressed
and transmitted but which was not expressed and transmitted.

Example:
An incineration company called Vestforbrændingen ordered a new computer from a
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These two concepts, ‘the spoken’ and ‘the unspoken’ are reminiscent of the concepts information and
exformation in [Nørretranders, 1991]. The difference is that Nørretranders describes exformation as the
thing that is rejected after the thought processes, whereas in my terminology ‘the unspoken’ has not
been rejected but has not been made conscious.
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computer company called Regnecentralen for the system they use to control their incineration plants. They wanted an RC9000 (costing a couple of million Danish Kroner –
this happened quite a few years ago). So naturally Regnecentralen were pleased. They
packed the computer in a box, called their transport company, and told them to ‘Take
this box to Vestforbrændingen’. This was not a problem for the driver. He drove to
Vestforbrændingen, backed onto the ramp and tipped the computer into the incineration plant.
Transmission occurred but no communication. The two parties thought they were
communicating, but they were not doing so.
What went wrong? The preconditions required for communication. The transmission of
the expressed information, ‘the spoken’ (‘Take this box to Vestforbrændingen’) was perfect
in some respects. It contained correct and apparently sufficient information. But in the
transition from information to knowledge things went wrong. The knowledge created in
the driver’s head did not equip him to perform the task as intended. The driver had different experiences with the codes associated with the two signs that were transmitted. The
reason for the ‘misunderstanding’ lies in the lack of a code agreement and thereby in ‘the
unspoken’. The two parties (the computer company and the driver) moved in two different
worlds, and neither of them checked the other party’s horizon of understanding – they
failed to create a code agreement. They were apparently satisfied that they had the denotative code agreement under control, and that this was sufficient. And yet the denotative
code agreement was not sufficient. There was something lacking in the denotative code,
without which communication (reaching agreement) was not possible.
According to section 10.2 and Figure 185, the horizon of understanding is maintained in
the model of states as follows: In relation to the model of states the incineration-example
can be described by saying that the thing transmitted (‘the spoken’) was a sinsign-indexdicisign. ‘The spoken’ established dyads between the box and the driver on the one hand
and the box and the incineration company on the other. But there was no dyad between
the driver and the incineration company Vestforbrændingen. The communication could
not succeed without a triad. In other words, in order to understand, decide and act the
driver needed a legisign-symbol-argument. In the example the driver also operated on the
basis of a sinsign-index-dicisign, but unfortunately he used the wrong basis. Successful
communication required a legisign-symbol-argument which could place the symbol ‘Vestforbrændingen’ inside the driver’s head in relation to the legisign, from which the correct
dyad (a dicisign ) ‘I’ll take the box to the office’ could be derived (an argument can only be
materialised through a dicisign ). In other words, the mistake occurred because Regnecentralen did not include the legisign in the communication. Regnecentralen thought it was
sufficient to equip the driver with a secondness, which probably would have been suffi-
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cient if the driver had been used previously for similar transactions. He had not been used
previously in this way, which is why a thirdness should have been included.
The computer company / incineration company example shows the consequences of a
difference in knowledge, experience, abilities and attributes, exemplified here by ‘the unspoken’.
‘The unspoken’ is not formulated either consciously or unconsciously, and is not included
directly in the transmission. But ‘the unspoken’ will always be present, and will always influence the communication via its relations to ‘the spoken’ in the transmission. In relation
to the model of states and the geo-communication model, this means that it is not sufficient merely to throw some information at the user in the expectation that ‘The user will
easily understand this – he’s a very bright person!’ The driver was a very bright person, too.
In geo-communication this mean that one of the most important tasks facing a producer
is to make the preconditions on which the transmission depends as clear as possible. In
other words, to make the basis or draft of the code agreement as clear, unambiguous and
complete as possible and thereby make the influence of ‘the unspoken’ as small as possible.
One of the characteristics of a great deal of geo-communication is that it (generally) extends over a long time. This increases the risk that it is too late to change anything in the
transmission when the producer discovers how the information has been interpreted and
thus converted into knowledge in the user’s head. This is why it is so important to make
the preconditions clear when the information is transmitted. It is very hard to go back later!
Figure 224 below shows an example which is no different in relation to code agreement
from the incineration company example above. On an old topographic map produced by
Denmark’s National Survey and Cadastre the object type called hedge was indicated by the
. This was a symbol (cf. Figure 111). The meaning of symlegend
bols can only be extracted if the denotative code has been learned. If the denotative code
has not been learned, symbols can be interpreted in all kinds of ways as far as the connotative codes are concerned, as shown in Figure 224 below: based on her fully justified horizon of
understanding, the user believes that what is involved is a row of oil drums and a few pieces
of chipboard.

Figure 224. Geo-communication under the influence of ‘the unspoken’ (in this case the lack of mapreading skills). The user misunderstands the symbol and there is no communication. Example adapted
from [Jørgensen, 1998].
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To some extent, until now the denotative codes have been part of the traditional geosubject field based on www protocols, database standards, graphic variables, reproduction
techniques etc. But such denotative code considerations are only sufficient for expert users
– people and organisations that process data etc. In relation to end-users denotative codes
have been somewhat neglected both in transmission processes and in research (cf. section
4.3). As shown in the examples above, uncertainty with regard to the denotative codes
opens the path leading to free interpretation among the connotative codes.
Back in the days when cartography, an early pre-stage of geo-communication, was characterised by the fact that the only people or organisations producing maps were the armed
forces, producing maps for military use, the risk of uncertainty regarding denotative codes
and thereby connotative codes as well was consistent and small because the armed forces
were producing maps for themselves. This meant that the usage and meaning of the phenomena were familiar to everyone involved, all the parties concerned were located in the
same world of concepts, and they all had largely the same knowledge, experience, abilities and attributes. When these preconditions are (virtually) identical for the two parties involved in a
transmission, the code agreement is very easy to achieve. Perhaps so easy that it is easy to
forget or ignore the fact that a code agreement is involved in all kinds of transmission, and
that the code agreement is a vital precondition for achieving communication. But these
days there are many types of producer producing information for hugely varying user forums, so the situation naturally becomes more complex. This should not prevent anyone
from respecting the necessity of having a code agreement – quite the reverse, in fact! Increasing complexity generates an increasing need for attention to this area.
If information is always created for the same target group, as was the case when the
armed forces produced their own topographic maps, a sound, all-round insight into the
qualifications of the target group will be developed in time. The denotative codes are familiar to everyone involved, and they remain the same. So in time the information provided
for this familiar target group can be produced as a matter of routine. However, as soon as
information needs to be created for another target group, in principle the producer knows
nothing about this target group’s knowledge, experience, abilities and attributes. They can
depend on random chance and follow their customary procedure. Or they can work their
way through the processes described in part three of this book (which are based on the
theory described in part two of the book).
‘The unspoken’, the thing which should have been said, includes elements such as:
– accessibility
– what the information can be used for
– what the information cannot be used for
– why the information was produced
– who is the target group
– the information’s technical quality
– guidelines for interpretation
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– language
– etc.
All apparently obvious information. But if it is obvious it will be easy to find and transmit. This information can be described as a form of product declaration (the information’s
meta-data), cf. section 8.5. It would be ideal if each item of information in the product declaration were accompanied by meta-meta-data regarding firstness, secondness and thirdness
respectively. Naturally, the terms firstness, secondness and thirdness should not be used. If
the transmission of a municipal plan is involved, for instance, one could quite simply state
that what is involved is dreams and ideas (firstness) about concrete measures (secondness)
or dependencies and influences (thirdnesses). How explicit! If this is not done, and things
are mixed together, there is a risk that laymen will confuse the issues at stake (leading to the
wrong connotative codes….).
From a producer’s point of view, ‘the unspoken’ must be dealt with by creating as detailed a picture of the user’s horizon of understanding as possible, based on the insight that
can be gained into the questions to which the user wants answers. It is insufficient and
dangerous to create information just because it is possible to do so. Based on such preconditions, there is a great risk of missing the user’s horizon of understanding. For instance, if
the aim is to produce universal and neutral information, ‘the unspoken’ will logically play a
larger role. The larger the role of ‘the unspoken’, the more often the result will be noncommunication.
There is one basic communication problem that appears in this connection: a greater
degree of universality leads to poorer accuracy of transmission with a view to communication. Or in other words: generalised information (the universal) leads to an increase in dimensions – cf. the model of states, which says that in principle a phenomenon has an infinite number of attributes. So the more general the description, the more interpretations of
the qualities of the phenomenon concerned are permitted. An opening is created leading to
the complexity of reality. On the other hand, specialisation (the opposite of generalisation)
leads to a reduction in complexity, a reduction of ‘the unspoken’ and thereby of the dimensions, thus increasing the accuracy of transmission with a view to communication.
If people believe in all their (mistaken) generosity that communication can be achieved
best by providing as much information as possible including data – unprocessed information (because whatever happens the users must not be indoctrinated) – the result is that the
information transmitted comes complete with an enormous number of dimensions (unspoken dimensions, leading to guesswork by the user), thereby allowing free play to all
kinds of guesswork and interpretations (allowing the connotative codes free play), which is
the same as imprecise transmission and thereby the direct route leading to noncommunication.
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14.3 Psychological processes and feelings
(subjective transmission and manipulation)
Information describes a limited and subjectively chosen part of reality. Information is
transmitted because the meaning of the information seems important for a specific purpose, the teleological aspect. In other words, it has a meaning in relation to a specific idea.
Someone has decided that this is the information that is to be transmitted. Depending on
the way in which this information is served to the user, it is interpreted in various ways.
The meaning of the same item of information for a user varies, and is dependent on the
user’s perception of the idea that lies behind the information. In other words, the meaning
depends on the concrete usage of the information in question. These aspects are closely
connected to the horizon of understanding, as described in section 14.2.
A producer of information seeks to ensure that a user interprets the information in one
particular way. This is rarely stated explicitly – it is implicit in the producer’s choices during
the production and transmission process. It is important to remember that information is
an expression of a producer’s subjective description of a limited part of reality corresponding to a particular idea about a given usage in a given location and at a given time. In addition, the actual form of transmission of the information means that the user interprets and
uses the information in relation to his own idea. This applies not only in the geo-subjects.
On the contrary – it is a topic that is described widely in the literature on advertising, politics, psychology etc., see [Heradstveit et al., 1986] on ‘Politisk kommunikation – introduktion til semiotik og retorik’. The aim of this section 14.3 is not to discuss all this literature,
but simply to point out that there are consequences of these psychological aspects, and that
this fact is relevant to the task of this book.
Depending on how the means of expression are chosen, the user’s interpretation can be
controlled in a particular direction. This opportunity that a producer has to control or manipulate events is the same as the opportunity of many other people who communicate information (journalists, politicians, people giving speeches, lovers and others). Consequently, the signs that carry information, the denotative codes, must be chosen carefully so
the information generates the required effect in the user. All forms of transmission are influenced by the manipulation aspect. Just think of the first date between two potential lovers, or think of politicians. The content of the communication (the meaning of the signs
transmitted) is a limited part of reality. The sender has chosen the information carefully
with the intention of provoking, persuading and influencing the user’s decisions and possible actions.
This choice of information is not invidious as long as the producer is aware that choices
are being made, and as long as it is openly stated that this is what is going on. This can be
done in a product declaration, for instance. However, the process does become invidious if
the producer says ‘I’m objective and neutral’ because it is not possible to be objective and
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neutral. Transmission is always subjective because the actual choice of information is made
on a selective basis (cf. chapter 15). The point is that it is necessary to announce openly
and honestly why the content has been chosen, why it is being transmitted in the manner
that has been chosen, what the content is and what the content is not, what the intended
usage is, what kind of usage should be avoided etc.
Example:
Prior to the second war in Iraq in 2003 (and subsequently), some heads of state said
that the war should be fought because the President of Iraq, Saddam Hussein, was a
threat to world peace because he possessed weapons of mass destruction and needed to
be disarmed. The purpose description was simple, clear (and thereby comprehensible),
and full of character. It attracted so much sympathy that there was public support for
implementing the project.
But our dear leaders forgot to mention that they were guessing. The purpose description was presented as if it contained a fact (the existence of weapons of mass destruction). But in fact the heads of state were guessing – so their transmission was invidious.
One generous interpretation of their actions is that they took something from the
bag containing secondnesses in order to transmit the meanings (via information) that
they had identified as relevant. When transmission is carried out on the basis of secondnesses the attention is focused, cf. section 9.7.2, which was a good thing in relation
to the project idea. But the disadvantage of secondnesses is that no relations are included in processing information in the consciousness. If thirdnesses (legisign, symbols
and arguments) are transmitted the risk is at the other end of the scale: the whole thing
will end up in a debate about relations, influences, preconditions etc., and wars would
never get started.
One classic example of manipulation or subjectivity in the geo-subjects involves atlases.
Atlases have been produced for various purposes – navigation, for instance. In most cases
atlases are not created for political purposes. However, the Mercator Projection was criticised in the 1970s and 1980s in particular for indirectly transmitting a political message (underlining the importance of strong, rich nations in North America, Northern Europe etc.)
To balance this ‘distortion’ in the Mercator Projection, in 1972 the German historian Arno
Peters published the so-called Peters Projection to transmit a fairer picture of the world by
giving the poor countries around the Equator their proper status. Neither of the two maps
in Figure 225 below depicts reality in objective fashion, and objectively speaking neither of
them is either true or false. Each of them represents a conscious choice of information
produced to achieve a specific purpose. One curiosity in this story is that Arno Peters did
not invent the Peters Projection, but actually performed a manipulation. ‘Gall’s Orthographic Projection of the World’ was first calculated by James Gall in 1885.
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Figure 225. On the left the traditional, cylindrical Mercator Projection. On the right the equal-area Peters
Projection. The Mercator Projection was created for navigation purposes. The so-called Peters Projection
was launched for political purposes, but was actually invented by James Gall in 1885.

Example:
A town council also needs to make many choices if it wishes to produce a map to hang
on the walls of libraries informing users of its municipal planning proposals. A municipal
plan contains an enormous amount of information. If this all has to be condensed into a
single map, choices must be made. Depending on what the town council wishes to communicate, it will choose to include certain things in the map and to exclude more sensitive and controversial measures.
The medium for this transmission (the map) may end up as one-way communication
hanging on the wall, leaving the users to their own imaginations (and the legend) if they
wish to understand the map and thereby sense the information, interpret it and increase
their knowledge with regard to municipal planning and subsequently adopt an attitude regarding the municipal planning proposal. So to some extent the map will end up as a
firstness.
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Example:
Two maps presenting information about commercial geography in South America. The
world of reality is the same for both maps, and yet they look very different. What are the
intentions behind these two very different presentations of the same reality?

Figure 226. Two maps with different representamens referring to the same reality (the object in its entirety), but with a different referent (the object in relation to an idea). [Brodersen, 1986].
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One surprising attribute of the transmission of geo-information is that it is possible to
present the same information in different ways because there is no formal language for this
type of transmission.

14.4 External conditions (infrastructure)305
The fourth element in the producer’s horizon of understanding involves the external conditions, the environment in which (geo)transmission and (geo)communication develop.
The external conditions constitute the framework of (geo)transmission and
(geo)communication, for instance via legislation, cooperation agreements, standards, distribution channels etc. These external conditions (or the framework) are normally referred to
as GeoSpatial Data Infrastructure (GSDI or SDI) in the geo-subjects. The producer’s (and
the user’s) horizon of understanding is of course influenced by the external framework
within which the activities develop.

What does the concept infrastructure denote?
Works of reference and dictionaries describe the two words infrastructure and suprastructure as
being complementary. Taken together infrastructure and suprastructure constitute the structure
of an organisation (a system). Infrastructure comprises the factors needed for the optimum
function of the organisation (system). Suprastructure comprises political, scientific, legal and
cultural institutions. So an infrastructure does not include institutions.
The concept infrastructure comprises the channels through which objects and information
move, and the rues relating to these channels. In other words, there is some information
(and it is presented), and there must be ‘something that makes it happen’ in order for values to be moved to where they can be useful. These values could be the meaning of information, for instance. The utilisation of value can only happen if communication is achieved
as described in connection with Figure 223 in section 14.2. Agreement must be reached,
which depends on firstness, thirdness and secondness, or the connotative code (thoughts
based on information transfer), the denotative code (signal-technical agreement, for instance) and the direct information (the words flowing from mouth to ear in a conversation,
for instance).
In principle the content of transmission is independent of the infrastructure, so in principle the content of information can be transmitted via random channels. But the infrastructure makes it possible to exchange information in a specific form.

305

The content of this section 14.4 has been created in collaboration with Anders Nielsen at Denmark’s
National Survey and Cadastre.
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Example:
A telephone conversation can be regarded as consisting of three levels of abstraction,
the first of which can be sub-divided into three, cf. the model of states in Figure 185.
The combination of (2) and (3) constitute the infrastructure for a telephone conversation:
(1) The value of the telephone conversation, which is the meaning of the information
exchanged between the speakers (the content of the conversation) (firstness). The value
can only be utilised if communication (agreement) is achieved, which depends on
firstness, thirdness and secondness, or the connotative codes (thoughts based on the
conversation), the denotative codes (language agreement, for instance) and the direct information (the words flowing from mouth to ear).
The content of the conversation is independent of (2) and (3) (the content of the
conversation could be transmitted through other channels), but (2) and (3) make information in this specific form possible.
(2) Electrical impulses (‘soft’ infrastructure) (secondness).
(3) Hardware: cables, telephone exchanges and telephones (‘hard’ infrastructure)
(thirdness).
One consequence of the transition from the golden age of paper-based maps to the use
of information technology (computers, internet, web services etc.) as a natural feature of
the environment in which geo-transmission and geo-communication take place is that producers and users have to deal with conditions different from those applying during the
golden age of paper-based maps. The conditions and potential in this area have changed
owing to the transition from the use of paper as the primary channel of distribution to the
use of IT. This change has resulted in consequences both in terms of the form of transmission and communication, and most definitely in terms of the content of transmission and
communication!
The form has changed. This is expressed most obviously in connection with the World
Wide Web (the net), where users have a basic expectation that all information is accessible
here and now in electronic form! The demands of users with regard to opportunities for
collating information have also increased, forcing producers of information to ensure that
the relations between items of information are visible. The consequence of the transition
from paper-based (geo)transmission and (geo)communication to IT-based
(geo)transmission and (geo)communication is that relations (thirdness) must be included in
the work to a far higher extent (in terms of both form and content). Traditional paperbased geo-transmission and geo-communication generally supported dyadic communication (simple one-dimensional relations), while IT-based geo-transmission and geocommunication requires far more inquisitiveness and a sense of wonder – leading to in-

464

Concretisation – The horizon of understanding in practice: common sense and historicity

formation searches into relations (thirdness). In everyday language these relations are called
meta-data, while a definition of the concept knowledge could be these relations.
From a communication-theory viewpoint, there may not be much cause to worry about
the infrastructure. But the task of this book is to develop a theory for the producer’s activities, so it is necessary to inspect the consequences of the infrastructure for geotransmission and geo-communication more closely, because the external conditions are
part of the producer’s horizon of understanding.
Figure 199 can be redrawn to form a more general model for relations between users,
transmitters (distributors) and producers, illustrating the network arising owing to the
change from a traditional dyadic form of transmission to modern IT-based and infrastructure-based geo-transmission and geo-communication.

Figure 227. (Geo)transmission and (geo)communication involve a large number of ‘players’, a large number of activities and a great number of information types, with maps only playing a minor role. Web services and infrastructure for geo-information play a major role in this network.

The most interesting thing in Figure 227 is the complexity of the network. The figure illustrates that users now have the power in ‘the game’ because they can simply choose another channel if they are not satisfied immediately (see Figure 205 as well). Owing to the
conditions provided by the network via the infrastructure, the producer is forced to seek to
comply with the user’s every whim. The producer and web service that gains the favour of
the user has won the game! This is why it is necessary for the producer (data producer,
web-service provider and others) to be familiar with the elements of the infrastructure.
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It is probably not wrong to say that a traditional perception of the concept Geographic Information Systems (GIS) is that it involves a combination of software, data and methods
([Longley et al., 2005] and others). People and hardware have not been given a major role
in the traditional perception of the concept GIS. This can be illustrated as shown in Figure
228.

Figure 228. A traditional perception of GIS can be described using the red dotted line. But it is not
enough to describe and understand the relationship between geo-transmission, geo-communication and
infrastructure. There are more elements involved. See Figure 227 and Figure 199 for the corresponding
longitudinal section of the process.

This kind of traditional perception of GIS, as a combination of software, data and methods, is not enough to describe and understand the relationship between geotransmission, geo-communication and infrastructure. There are more elements involved, cf.
[GSDI, 2004] and [INSPIRE, 2004]: agreements, usage, concepts, distribution and organisation. A general scientific perspective can also be added using theories, models and methods. These additional elements can be combined with the elements in Figure 228 to form
Figure 229, which thus constitutes a cross-section of geo-transmission infrastructure. See
Figure 227 and Figure 199 for the corresponding longitudinal section of the geotransmission process.
Research (theories and concepts) forms the basis of GIS (data, hardware, people, methods
and software), which in turns forms the basis of projects (agreements, usage, distribution,
models, organisation).
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Figure 229. Cross-section of geo-transmission infrastructure. Research (theories and concepts) forms the
basis of GIS (data, hardware, people, methods and software), which in turn forms the basis of projects
(agreements, usage, distribution, models, organisation). See Figure 227 and Figure 199 for the corresponding longitudinal section of the geo-transmission process.

Position of infrastructure in society
Infrastructure (SDI) forms a framework for geo-transmission and geo-communication.
Geo-communication is based on the transmission of geo-information through a given medium with the purpose of giving access to the meaning of information. Similarly, SDI is the
framework that makes it possible to achieve transmission through media. This is why the
relations need to be observed. Geo-communication focuses on the meaning of information. SDI focuses on organisation and services, systems etc. that make transmission possible. From an organisational viewpoint, SDI is a combination of organisations and public services
(cf. [GSDI, 2004]). This can be illustrated as shown in Figure 230.

Figure 230. The combination of responsible organisations and public services constitutes the necessary infrastructure. SDI is about geo-transmission and the respective, responsible organisations and their relations.
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Seen from an activity point of view, SDI is a combination of active and passive components. The
active components are the organisations that make things happen. The active components
have a responsibility, and they must be active or else nothing will happen! The passive components are the documents that the active components must produce in order to distribute
information about their activities. The passive components, their mutual dependency and
their relations to the active components can be described as shown in Figure 231 (see
[GSDI, 2004) and [OGC Reference Model]). For a further description of the passive components and their mutual relations, please see [Brodersen et al., 2006].

Figure 231. The active components in SDI are the organisations that make things happen, that have responsibility, and that must be active. The passive components in SDI are the documents produced by the
active components to distribute information about their activities.

Meaning in infrastructure-based geo-transmission
Until about 1989 the topographic maps produced by the organisation that is now called
Denmark’s National Survey and Cadastre constituted a major source of geo-information in
Denmark. These topographic maps were produced to cover the needs of the armed forces
(see section 2.1). Owing to changes in legislation in the 1970s and the establishment of the
natural gas distribution network in the 1980s, the number of users of geo-information increased. However, these users were generally obliged to use the topographic maps produced by the National Survey and Cadastre as their source of geo-information – in other
words, they were forced to use a source that was created with a view to supplying the
armed forces with geo-information.
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Figure 232. In the world of the Danish product-oriented geo-subjects, producers were often forced to use
only a single definition of meaning306 until about 1990.

Computers arrived on the scene at about the same time as the natural gas distribution
network was established – making the alternative production of basic data possible. However, this did not lead to a revision of the basic definitions of meaning. The horizon of understanding was still primarily based on a description of the geometric appearance of objects (instead of the function of buildings, for instance), which was transferred partially and
only in certain respects from the production of topographic maps. The definition of meaning
used (the needs of the armed forces for places to hide etc.) was not transferred – so the
chance of achieving a fundamental revision of the basis on which meaning was created was
lost. Even today (September 2006) following the latest steps taken in what is known as the
‘FOT’ partnership in Denmark (see [Servicefællesskabet for Geodata, 2006]), the military
definitions of meaning of the past have not been entirely abandoned.
However, the introduction of the internet has had a major impact on the conditions applying to the transmission of meaning. The internet has made it possible to introduce web
services307. A large number of players and interactions characterise these services, along
with an exorbitant amount of information and many combinations of information. Geoinformation is part of the information offered by these services.
By contrast with the behaviour characterising a product-oriented308 geo-subject world,
the infrastructure enables users to adjust their search criteria on an ongoing basis. The ongoing adjustment of search criteria reflects a frequent type of behaviour on the World
306
307

308

Instead of definition of meaning, the original English concept domain-specific thesauri can be used.
A service involves guiding or serving customers. A web service occurs typically at an internet portal,
where you can find information and perhaps buy a product (goods or services). Examples:
www.degulesider.dk or www.rejseplanen.dk.
A product is a finished product (= an object that you buy or sell) which can normally be wrapped, has
instructions for use, and is sold at a more or less fixed price. The most characteristic aspect is that a
product is finished, and generally speaking the user cannot change this fact. A product is the result of
work, efforts or development (adapted from [Nudansk Ordbog, 2002]).
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Wide Web. This is one reason why (traditional) geo-products must be regarded as less suitable for geo-communication in an infrastructure-based geo-world, because their search criteria cannot be adjusted on an ongoing basis. One consequence of the changed behaviour
and the increased access to a large number of information sources and services is that users
can now make choices and be far more critical until the necessary and relevant information
has been found. It is no longer satisfactory to have only one definition of meaning to cover
all information searches. An attempt is made to handle this change in the infrastructure by
combining an infinite (in principle) number of information sources via an infinite (also in
principle) number of services. Users are free to choose between these services, and in some
cases to retrieve information direct from the source.
For the user the ‘game’ involves finding the information source that operates with a
definition of meaning that matches the user’s needs. This leads to a certain amount of zapping because a good deal of work is required to check web services until the user finds the
meaning for which he is searching. One consequence for producers (both producers of information sources and service providers) is that the user alone now decides whether an information source or service is worth anything. And the user does not even need to give
reasons for abandoning information sources and services. This forces producers of information sources into tough competition with each other, focusing on providing the right information for users searching for meaning. Similarly tough competition exists between service providers, focusing on being the preferred transmitter of information carrying meaning.

Figure 233. In an infrastructure-based geo-subject world, one of the most important characteristics is that
the complexity in terms of relations and particularly in terms of definitions of meaning assumes consider-

470

Concretisation – The horizon of understanding in practice: common sense and historicity

able proportions. This example is not complete with regard to the relations between users, service providers and producers, but it does show a cross-section of a possible variant.

Definitions of meaning are still fixed as the result of collaboration between users and
producers of information sources or service providers. But an infrastructure-based structure also means that there are a large number of definitions of meaning, and that each of
these will be promoted at the expense of other definitions of meaning, and certainly in
contrast to the other definitions. Each active user will try to promote their own definition
of meaning, while the producers will seek to satisfy the needs of one or more user in relation to definitions of meaning. But at the same time an implicit pressure is exerted by users
in their choice of service (and information source when relevant), because it must be assumed that the behaviour of users in an actual information search does not always correspond with the intentions expressed in an initial conversation with a producer of information sources, for instance.
In relation to the theory formation in chapters 5 to 11, the complex infrastructure-based
world makes it harder for both producers and users to identify individual phenomena and
define or choose the signs that are to represent these phenomena. Far more geoinformation is created than ever before, and the demands for universal accessibility increase. Both these factors make it harder to work with the model of states (the metainformation model). To counteract this tendency, greater focus can be placed on value
modelling and the description of meta-data, since both promote the description of phenomena and their qualities.

Consequences of infrastructure for geo-communication
In relation to geo-communication, infrastructure can be described as: the path of geoinformation from information sources through services to a user with a view to searching
for meaning. Infrastructure can then be subdivided into the following elements (cf. the
three states of phenomena):
(1) Potential, phenomena and meanings (firstness)
(2) Systems, web services (thirdness)
(3) Supply, transmission of information (secondness)
According to the principle in the model of states (Figure 132) all ten phenomenon types
(combinations of possible signs) must be accessible to make a transmission complete. Each
of these three infrastructure elements appears using three signs (referent, representamen
and interpretant). These need to be under control!
A decision must be made about which information (documents and actions) needs to be
accessible, and on what terms (content, structure, access, rights etc.). A decision must also
be made regarding the meta-data (product declaration, cf. section 8.5) that enables users to
find and assess information. And a decision must be made about the organisation used to
define the basis of the services and the associated needs for standards regarding content,
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techniques and the regulation of trade. All these issues have an impact on the way in which
information about phenomena is carried through the system. For users the key will be that
they do not seem to be processing geo-information, but that they are using geoinformation as a natural index to search for information.
It is characteristic for the relationship between geo-communication and infrastructure
that the thing supplied by web services is information and not a product, which means that
the actual information is only part of the benefit to users. The information should be seen
as an index for further information. The user should not feel that work is being done on
geo-databases, screens, vectors etc., but should simply see the geo-information as a natural
index for further information. So the description of the qualities of the phenomena must
not be limited to geo-information alone, but should be seen in a broader perspective in
which all the information contributing to understanding of the meanings (of phenomena)
for which a search is being made is included in the geo-transmission.
The Swedish youth hostel web service is an example that illustrates these points, particularly with regard to viewing geo-information as an index and not as the final information or
as a product. This web service transmits exactly the necessary information in a structured
form which despite the level of complexity (in the phenomena) enables users to find the
meaning for which they are searching – the answer to the question of whether it is possible
to base their holiday in Sweden on accommodation in youth hostels.
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14.5 Horizon of understanding and model of states
This section discusses how to describe the horizon of understanding using the model of
states. The respective horizons of understanding of the two parties are fixed in the model
of states as a ‘template’ or ‘rule’ (meta-information model), cf. section 10.2 including Figure
166 to Figure 168.

Figure 234. In the producer’s preparatory work his own initial horizon of understanding merges with his
idea about the horizon of understanding of an ideal user. This new horizon of understanding constitutes the
best possible basis for ‘conversation’ with the particular audience (chapter 10), the actual user.

According to new rhetoric (chapter 10), the producer starts his work with an initial horizon of understanding. An example of this is shown in Figure 235. This initial horizon of
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understanding needs to merge with a horizon of understanding based on an idea about the
ideal user (the universal audience).

Figure 235. Example of the producer’s horizon of understanding of a municipal plan in relation to citizen
inclusion. This initial horizon of understanding needs to merge with a horizon of understanding based on
an idea about the ideal user (the universal audience). The example has been simplified and probably does
not constitute a complete description of the horizon of understanding.
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The producer has an initial idea about the ideal user’s horizon of understanding (in relation
to citizen inclusion), cf. Figure 236. This idea about the horizon of understanding of the
ideal user needs to merge with producer’s initial horizon of understanding.

Figure 236. Example of the producer’s idea about the ideal user’s horizon of understanding (of a municipal
plan in relation to citizen inclusion). This idea about the ideal user’s horizon of understanding needs to
merge with the producer’s initial horizon of understanding. The example has been simplified and probably
does not constitute a complete description of the horizon of understanding.
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Similarly, the actual user has his horizon of understanding of the municipal plan in relation
to citizen inclusion. This may well be different (and probably is different) from the producer’s idea about the ideal user’s horizon of understanding (cf. Figure 236). The actual
user’s horizon of understanding, according to Figure 234, needs to merge with the producer’s horizon of understanding.

Figure 237. The user’s (citizen’s) horizon of understanding of a municipal plan in relation to citizen inclusion. This horizon of understanding needs to merge with the producer’s horizon of understanding (the
third) cf. Figure 234. The example has been simplified and probably does not constitute a complete description of the horizon of understanding.

Once the three initial horizons of understanding have merged, agreement (communication) has been achieved. If the horizons of understanding do not merge, agreement is not
reached – there is no communication. In the example municipal plan in relation to citizen inclusion, this means that the two parties have transmitted something to each other – and no
more. There has been no agreement, no communication. But if their horizons of understanding merge, the two parties know which elements are included in their agreement, in
their joint horizon of understanding.

14.6 Horizon of understanding in practice:
conclusion
The horizon of understanding is the basis on which we decide and act. Consequently, it is
necessary to have insight into the elements that constitute a horizon of understanding if
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you (as a producer, for instance) wish to work systematically and in controlled fashion with
a transmission and increase the probability of reaching agreement – communication on a
systematic and controlled basis. A horizon of understanding is a state that makes it possible
to use the model of states as a ‘template’ for a description of a given horizon of understanding.
Before completing the model of states with regard to describing a horizon of understanding, it is necessary to analyse the activities and states on which a horizon of understanding is based. These include project identity, knowledge-experience-abilities-attributes,
psychological processes and feelings, and external conditions (infrastructure). This analysis
creates insight and thereby the potential for a systematic approach and consciousness.
As mentioned in the introduction to this chapter 14, the literature contains very few descriptions of the elements included in the horizon of understanding. This is why this chapter contains a draft model of how to analyse, understand and describe the concept of horizon of understanding. Further research into the topic is needed to gain greater certainty regarding the elements of the horizon of understanding. But the principle that the model of
states (as a meta-information model) should be used as a ‘template’ for an analysis and description applies because it is based on the general theory of phenomenology and semiotics.
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15 Choice of content,
value modelling
In the geo-subject literature and other related literature, increasing attention is being paid
to the concept of values – the values that a project is supposed to ‘supply’. The European
collaboration project INSPIRE (the European Parliament and Council directive on the development of an infrastructure for geographic information in the Community [INSPIRE,
2004]) is closely related to the task of this book. In the introduction on page 2 the project
states309 that what is involved is life quality (values, in other words). In this connection, reference can also be made to Open GIS Consortium Inc. ‘OpenGIS Reference Model’ (version 0.1.2, chapters 2.2 Geospatial Information Value Chain and 2.3 Requirements on
OGC Technologies). Marianne Stokholm, professor of architecture [Stokholm, 2005],
writes about ‘Focus on Context and Value Mission’. In their book entitled ‘Digital
forkalkning’, Østergaard and Dørup Olesen [Østergaard et al., 2004] state that IT projects
will fail if it is assumed that all you have to do is take a piece of paper and add a little electricity, retaining the existing procedures and values. They also point out that it is necessary
to redefine the entire project domain and start by defining why the project is being launched
and what you are trying to achieve. Once again – the focus is on values. In hardcore IT system development literature and information architecture such as [Vendelhaven, 2002], [Jepsen et al., 2003], [Morrogh, 2003] and [Lauesen, 2005], the same realisation and attempt to
introduce these values into procedures can be found. But a long time ago Peirce wrote, cf.
section 6.3, that the interesting thing is not the actual information (or product) but the wish
to achieve a feeling of a particular kind.
Consequently, but also on the basis of empirical data gathered during 27 years in the
geo-subjects, it seems like a good idea to start a transmission project by identifying and defining the values on which the entire project is to focus. So the procedure will start with
value modelling. This will determine the purpose and goal of the project. The structure of value
modelling is based on standard project procedures (including [Munk-Madsen, 1996], [Olsen
et al., 2004] and [Jensen, 2005]), supplemented by ‘Contextual Design’ [Beyer et al., 1998].
This chapter 15 on value modelling should definitely be seen in connection with chapter
16 on the producer’s coding. Taken together, the two chapters give greater meaning than if
309

“Good policy depends on high-quality information and informed public participation. Policymakers
have recognised the growing interconnection and complexity of the issues affecting the quality of life
today, and this recognition is influencing the way new policies are now being formulated. For instance,
the Sixth Environment Action Programme (6th EAP)1 emphasises that environment policy needs to
be based on sound knowledge and informed participation, and this new approach is transforming the
way EU environment policy decisions are being taken.” [INSPIRE, 2004, p.2]
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they are considered separately, because value modelling forms the input for coding, cf.
Figure 235 (see the model of states in Figure 185 as well). Figure 217 and Figure 218 (the
information design model) also reveal that the two types of activity are closely linked.

Figure 238. Value modelling creates the relevant content which subsequently forms the input for coding.
Value modelling consists of the processes asking, observing and choosing and the two states mental idea and the
producer’s prototype (prior understanding). Taken from the model of states, Figure 185.

As mentioned in the introduction to this third part of the book (section 13.1), the chapters in part three focus more on concrete-practical consequences of the theories and models outlined in part two of the book. The focus is placed on describing what happens in the
four introductory processes carried out by the producer (asking, observing, choosing, coding1 and coding2), cf. Figure 238, Figure 239, Figure 207 and Figure 208. Discussions of
principle fade into the background and concrete issues take centre stage – with regard to
both content and the language used for description. The description of what follows in this
chapter 15 and chapter 16 lies at the borderline between models and method description. It
is more than a model because it describes concrete activities, but it is ‘less’ than a method
description. The goal is to describe on a general level a procedure (the conglomerate of a
number of processes and states) which a producer must go through in a general, ideal project. It is not a method description because there are too few concrete directions for action.
The task of this book is to develop a theory for the producer’s work, so it has been decided
to limit the level of detail in this chapter 15 and the following chapter 16.
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Figure 239. Value modelling creates a relevant content as the input for coding. Taken from information design – data flow (processes and states), Figure 218.

15.1 Introduction
Input: Project idea.
Output: A systematised list of content types and their attributes.
The first task in a geo-transmission project is to identify the meaning for which the user is
searching, or which the producer wishes to help the user to find by transmitting information to the user. The identified meaning is the result of the first process in value modelling.
In the second half of value modelling (the process in which choices are made), information
is chosen which can carry meaning through from ‘reality’ to the user. By means of value
modelling a producer is led through logical sequences from the project idea, via the project
identity, which among other things contains the answer to the question ‘Why start the project instead of not bothering?’, and the model of interaction to a systematised list of contents, which subsequently forms the input for coding. Without a value model there is a risk
that the input for coding will be the result of random chance or old habits which do not
match the current project identity. It should be underlined that in this connection the concept coding refers not to IT programming, but to the denotative and connotative codes described in the model of states in Figure 185.
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Figure 240. Value modelling creates a relevant content as an input for coding. The concept coding refers to
the denotative and connotative codes cf. the model of states; not to IT programming.

Value modelling can be divided into five stages:
(I)
Project identity
(II) Analysis of potential for utilising the qualities of reality
(III) The model of interaction
(IV) Domain modelling (choice of relevant information)
(V) Semantic generalisation
There is an example of linguistic generalisation above, because phenomena cannot be
analysed. Only the signs by which phenomena appear can be analysed.

15.2 Stage one: Project identity
Input: Idea presented by the client.
Output: Purpose, target group and goal.
A project identity must be defined, and includes a precise statement of the project’s hypothesis – of what the producer is expected to supply. This provides a goal to aim for. The
identity is also a means of distinguishing the project from irrelevant tasks, and of generating sympathy for the project.
The project identity helps to identify and fix the meaning310 of the phenomena (and the
information) for which the user is searching, and on which the user’s decisions depend.
The project identity is the basis of the subsequent processes (cf. the model of states, Figure
185). For a complete description of project identity, please see section 14.1.

15.3 Stage two: Analysis of potential for utilising the
qualities of reality
Input: Project identity (purpose, target group, goal).
Output: A (first) prototype fixed in the model of states (identifying a required state in
the user’s consciousness and identifying the object types which have suitable potential in
relation to usage by the user).

310

Cf. section 7.1: Meaning is the answer to a given question that makes action possible.
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Based on the project identity, the potential for utilising the qualities of reality is analysed
with a view to conveying meaning to a user in the form of expressed information. The
relevant phenomena are identified to transmit the meaning which is being searched for – in
other words, the question of what is needed to enable the user to carry out the intended actions.
The producer’s first task is to decide which state of consciousness the user should be in
as the result of communication. In other words, the question of the extent to which insight
should be created into structures and rules, whether information should be provided about
concrete issues, or whether a sense of potential and ideas is needed (or all three, as is the
case with the Swedish web service for youth hostels, cf. section 4.1.1). Then the producer
must identify the attributes (qualities) of the phenomena in question which make it possible
to achieve the required state of consciousness in the user.
Examples of state of consciousness in the user as the result of geo-communication:
For instance, if the user is expected to take part in the debate about a municipal plan (at a
qualified level) – in other words if it is expected that the user’s consciousness should gain
insight into structures, relations, reservations, preconditions etc. in the municipal plan –
then the producer must identify the qualities of the municipal plan that make this state of
consciousness possible. According to the model of states, this means that the point of
departure must be thirdness (reservations, structures, relations etc.) It is not sufficient to
write about firstness (dreams and ambitious statements of intent), and nor is it enough to
write about secondness or individual events, taking the point of departure in data and
then expecting the generation of knowledge in the user’s consciousness.
There is a similar example involving route planning. The user is expected to be able to
decide (to go on a specific journey) and then perhaps to act (starting the journey in question). In this case the wish is that the user should achieve consciousness about the necessary, relevant and concrete act. Relations, doubts and structures do not matter here. The
only thing that counts is the direct connection between the user and the goal of the journey. For this purpose the producer must identify the necessary, relevant qualities of the
phenomena concerned – the concrete directions (go to bus stop A, take bus B at XX
hours, change to train C at YY hours on platform D, get off at station E etc.) If structures
and rules are transmitted, for instance in the form of a timetable, the user needs to be able
to transform them into concrete and direct statements.

15.4 Stage three: Model of interaction
Input: Project identity and model of states with (the first) prototype.
Output: Model of interaction, consisting of
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- Specification of interface attributes (in relation to the user)
- Specification of where and when usage is planned to take place (including external conditions in relation to the user)
- Specification of the user’s expected search behaviour in the information
The model of interaction can also be described as: specifying where and when usage is
planned to take place (including external conditions in relation to the user), specifying the
user’s expected search behaviour in the geo-information and a prototype (which can be
found via iterations and new transmissions).
Value modelling includes a model of interaction. A model of interaction describes the attributes of the user interface, the time and place of usage, external conditions and the user’s
expected search behaviour in the information. The model of interaction answers questions
like ‘What happens when the user gets the product in his hand? What will the user do then?
How do we expect the information to be used? What meanings are to be derived from the
information? Is the information to be used on paper or in a web service? Will the information be used as a basis for discussion, or as a work of reference?’
The model of interaction is also referred to as ‘contextual design’, or in some contexts as
‘business modelling’. These topics are described in [Beyer et al., 1998], [Jepsen et al., 2003],
[Morrogh, 2003] and elsewhere. A general, basic template for the model of interaction can
be described by the following sequence of actions (adapted from [Beyer et al., 1998]):
(1) Investigation of the contexts in which usage occurs: the user’s needs, wishes and access
to usage.
(2) Working models: how does each person in the organisation work during usage? Can
also be referred to as procedure.
(3) Synthesis of individual working models into a single general model.
(4) New design of working model: adapting working model to future changes.
(5) Design of the user’s information domain: organising the necessary information from
the user’s point of view (usage).
The model of interaction is necessary to enable the producer to work through the model
of states. Without a consciousness of the user’s activities and behaviour in terms of phenomena, the producer cannot utilise the model of states. This is why omission of the
model of interaction leads to random-based transmission.
A producer must become familiar with the usage situation and rehearse the user’s usage
of the information. As far as possible, the producer needs to create a mental model in
which the use of the information is illuded. At first this should be done on a mental level,
with the producer seeking to put himself in the user’s position; and subsequently it should
be done using prototypes leading through a test run. This is the only chance the producer
has of gaining an overview of how the user will react and how the user will work with the
information, and gives the producer the chance to increase their precision in identifying the
relevant meanings and describing the attributes of the user interface etc.
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With regard to the time and place of usage: time has both an absolute and a relative dimension (when (the date) and at what speed the communication is to take place). Place focuses on
where the transmission and communication are to take place.
Example (map for the underground):
You can find your route on the New York underground by using a map published by
the organisation responsible for its operation. This map is available in a paper edition
measuring 75 x 60 cm2 when it is unfolded. But New York’s underground is crowded
most of the time, so the format of the map makes it almost impossible to use. You
simply do not have enough elbow space to unfold the map and find out where you are
going. This is a textbook example of the lack of a model of interaction and the consequences of such a lack. The model of interaction would result in a map of no more than
A4 format which would be possible to handle even in an overcrowded train.
The lack of a model of interaction is also evident in the form of expression used by
the present map. It is not actually possible to see which lines stop when at 50th Street on
Broadway. So the map (representamen) actually ‘only’ expresses firstness, because the
user is unable to establish a dyad – a direct connection between himself and the destination. The user is left with what Peirce called ‘may-be’s’.

Figure 241. Section of a map of the New York underground published by the organisation responsible
for its operation. One reason why the map is hard to use is that it is not possible to see which train
stops at each station. So at best the map only supports firstnesses.

Following careful usage modelling, a design company called Kick Design in New
York has created a new map of the underground network, published in a handy A4
format:

485

Lars Brodersen – Geo-communication and information design

Figure 242. Section of a map of the New York underground published by Kick Design. The map is
the result of careful application of a model of interaction, so it meets the user’s needs for information
of the type secondness to a far greater extent. The map is approximately A4 format.

Example (model of interaction):
Usage1: A tourist on a cycling holiday uses a map to find the right route (which has
been planned in advance). Among other things, he needs the map to be visible in a
map holder on the handlebars.
Usage2: The tourist is in his lodgings planning the route for the next day of the holiday. He is looking for a good route from the north-west corner of the island of Bornholm to the south-east corner, and wants to see all the sights en route.

Example (municipal plan):
The town council’s plan to transmit its municipal plan contains the first part of a model
of interaction when it describes its goals: the transmission is to take place via the municipality’s homepage. In principle, printed brochures could be used just as easily, but
would not be sufficient.
In the model of interaction the producer needs to find out whether a sufficient number of citizens have access to the internet, and whether they have sufficient computer
capacity and bandwidth to actually see the information on the interface (the screen). And
do the citizens have the necessary software?
A second part of the model of interaction involves describing the behaviour of citizens on such a municipal planning homepage. Will there be a discussion forum linked to
the homepage, an email letterbox to the town council, or will the citizens be content with
one-way transmission? Will the searches be systematic or random? For instance, if the
producer wants to make random searching possible the homepage must be equipped
with the required visualisation tools (and ordinary citizens must be able to use them).
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The model of interaction, as described here, has a certain amount of overlap with the
process involved in data modelling which is often called pre-analysis or use-case modelling.
However, there is one difference: the model of interaction underlines the meaning of information, while pre-analysis (use-case modelling) is often more production oriented or
apparatus oriented. The result of the model of interaction is a detailed description of interaction by the user including a precise description of the phenomenon types required. This
description forms the input for data modelling and system development, involving business models and system definitions, with the result being recorded in tables of events,
business use-case diagrams etc. (see [Vendelhaven, 2002], [Jepsen et al., 2003] and others
for a further description of this).
The next step involves identifying the necessary and relevant information types.

15.5 Stage four: Domain modelling
Input: Project identity, model of states with (the first prototype) and model of interaction
and use-case model from system development.
Output: Domain model, which is a list of classified, relevant object types (and classes)
based on the user’s potential questions.
The identification of the relevant object types (the information domain) is an additional
level of detail in the work leading to the goal of value modelling, which is a finished package with the right content. Once the usage has been determined, further details can be
sought regarding the concrete questions that the user will ask in using the information in
his search for relevant meanings. The user retrieves meanings from the information first by
asking questions and then by looking for answers in the information. In this respect the
goal is that the information should give the user the chance to find correct answers to relevant questions quickly and reliably.
The user asks a range of questions when the information is used, for instance when a
route-planning web service is used. The producer’s task is to predict the user’s questions or
find out what questions will be asked by the user (see [Lauesen, 2005, p.474ff], [Morrogh,
2003] and others). These expected questions are entered into a catalogue of questions. Based
on the catalogue of questions, the producer must define the questions to which it must be
possible to find answers in the transmission, and thus what meanings the information
should transmit.
The number of questions may be very large, and this may have a deterrent effect. On
the other hand, it should be remembered that the catalogue of questions actually reflects
the expected stream of questions from the user. If the producer wants to prevent the user
from guessing the meaning of the information, it is necessary to take all the expected questions seriously and make corresponding information available (in the form of potential answers). The producer must always take the catalogue of questions seriously. Just imagine

487

Lars Brodersen – Geo-communication and information design

what would happen if the pilot of an aircraft could not find answers to his questions in a
critical situation (the coordinates of an airport at which he needs to make an emergency
landing due to engine problems and in thick fog, for instance). The primary task of a producer is always to give the user the chance of obtaining correct answers to relevant questions quickly and reliably.
Sometimes practical circumstances reduce the chance that a transmission will make information available which can answer any question from a given catalogue of questions –
financial restrictions, for instance. In such cases it may be necessary to reduce the number
of potential questions, for instance by adjusting the project identity or model of interaction,
by making a prioritised list of questions (which answers are the most important), by splitting the information into several communication media, or by simply telling the user that
no answers are available here for that type of question.
Example (map for people on a cycling holiday):
The tourist information office on the island of Bornholm has decided to produce a map
to help people enjoy a good cycling holiday on the island. Not to show tourists where
the sights are (another general map does this), but to give people on a cycling holiday
directions about how to cycle round the island safely. Naturally, the hidden agenda is
that the tourist information office wants to encourage more tourism, and in particular
to increase the income generated by tourism.
Purpose: ‘We want to increase the turnover generated by people coming to the island
on a cycling holiday by helping this group of tourists to find safe, good and beautiful
cycle routes’. (The answer to the question ‘Why are we doing this?’)
Target group: People on a cycling holiday from Denmark and abroad.
Goal: A map showing how to find good, safe and beautiful cycle routes on Bornholm. The map must also indicate the location of special sights and beauty spots (to
create a general overview). The map must be free, and tourists must be able to fold it
up and put it in their pocket. But mostly it is intended for insertion into a map holder
on bicycle handlebars. So the map must be printed on waterproof paper. It must be
ready for the summer season – printed and ready for distribution on 15 May.
Model of interaction: The typical model of interaction is: People on a cycling holiday are
on their bikes, and use the map to find the right way, which has been planned in advance. The usage may also be that these people are sitting in their lodgings planning
their route for the following day – they need to find a good route from the north-west
corner of Bornholm to the south-east corner. En route they want to see any sights they
might pass.
Questions: Here are a few typical questions asked by the target group:
– Where are the small, beautiful minor roads?
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–
–
–

Where are the main roads (if you want to avoid heavy traffic)?
Where are the gravel cycle paths?
Where are the asphalt cycle paths (when you are tired of getting punctures)?
– Where is the cheap accommodation (when your budget is falling apart because
there have been too many repairs)?
– Are there any cycle routes leading to the most interesting areas?
– Where can I get my bike repaired?
– Can I buy large ice creams when cycling in the countryside?
– Are there any special sights to look out for on this route?
– Are there any beauty spots to look out for on this route?
– Are there any steep hills on this route?
The catalogue of questions:

The identity of the catalogue of questions:
The purpose of the catalogue of questions is to hang on to the project idea.
The target group of the catalogue of questions is the producer. The catalogue of
questions is vital for the rest of the producer’s work.
The goal of the catalogue of questions is that the information types should be chosen and divided into various levels of abstraction.
Here is the further process involved in working with the catalogue of questions:
Stage one, as mentioned above, is that the questions that the producer expects the user
to ask are entered into a catalogue of questions.

489

Lars Brodersen – Geo-communication and information design

Stage two is to define the necessary information types for answering the user’s questions. Next to each question the producer states the necessary information type(s) in relation to the questions.
Stage three is to define what states are being asked about (the interpretant’s state), or the
referent’s state. In the example involving a map for people on a cycling holiday, the catalogue of questions will be as follows:

x

x

Minor roads plus beauty information

x

x

Index of boredom

x

x
x
x
x

x
x
x
x

x

Main roads
Cycle paths indicating surface
Cycle paths indicating surface
Cheap campsites, youth hostels and
B&B
Selected, marked cycle routes

x
x
x

x x

x

x x

x
x
x

x

x

Bicycle shops that do repairs
Ice-cream shops (homemade ice cream –
not mass produced rubbish)
Special sights

x

x

x

Beauty spots

x

Hills (how steep?)

Legisign
Sinsign
Qualisign

Argument

Dicisign

Where are the small, beautiful minor roads?
Where are the boring bits en
route?
Where are the main roads?
Where are the gravel cycle paths?
Where are the asphalt cycle paths?
Where is the cheap accommodation?
Are there any cycle routes leading
to the most interesting areas?
Where can I get my bike repaired?
Can I buy large ice creams when
cycling in the country?
Are there any special sights to look
out for on this route?
Are there are any beauty spots to
look out for on this route?
Are there any steep hills on this
route?

Content types needed for answers

Rheme

Questions

x

x

x x

x

Figure 243. Catalogue of questions for the example: Map for tourists on a cycling holiday on Bornholm.
In addition to questions and their relevant information types, the assumed states of the interpretant and
the referent are included.

The main thing is to work on these questions with care and precision. The map might
benefit from the use of a special colour to indicate the town hall, and the location of libraries and other institutions might be a good idea as well. But such measures will not help to
perform the task in hand (making tourists feel safe on their way round the island, and encouraging them to spend a lot of money). Similarly, important information may be forgotten or neglected if the producer simply produces a standard map and fails to consider the
questions arising in the user’s mind (for instance information distinguishing between gravel
and asphalt cycle paths).
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The work of describing states seems complex. It certainly is, but this is not an argument
for refraining from doing it. On the contrary! The complexity simply demands details and
precision. In principle, the questions mentioned in the chart above can be interpreted in
many different ways. But the essence of the chart is to avoid this kind of chaos. Thanks to
close cooperation, the producer and user agree about the required states. The model of
states is one element in the basis on which a fusion of horizons can be achieved – achieving the necessary agreement (communication).
The catalogue of questions above is just one example (and it is by no means enough to
perform the task in the example!). A catalogue of questions can assume huge dimensions in
complex contexts (publishing a municipal plan, for instance).
The result of identifying the relevant information types (the information domain) is in
principle an unsystematised list containing the relevant information types. As with all other
information being transmitted, the information needs to be organised in suitable groups.
And this is done in semantic generalisation.

15.6 Stage five: Semantic generalisation
Input: Description of goal, model of states, model of interaction and domain model.
Output: Model of value and content, which is a chart classifying information: summarising (synthesis), generalisation – specialisation, classification of semantic and geometric relations.
If Man’s powers of perception (sensing-experience-realisation) were sufficient – in other
words, if they could contain the whole of reality at the same time, there would be no need
to produce statistics or to generalise. Statistics and generalisation are both basically concerned with creating an overview of the whole of reality, which is done by dividing phenomena into suitably small lumps and putting them into suitably small boxes so that Man’s
limited powers of perception are able to cope with information about the phenomena concerned. In this connection, the key word is ‘suitably’. The question is when phenomena
have been divided into suitably small lumps and put into suitably small boxes so that information about them is ready for transmission to the user.
In other words, a method is needed to control the process of classifying phenomena and
information. The goal must be to underline the important and relevant aspects and suppress the unimportant and irrelevant aspects – the equivalent of ‘suitable lumps and boxes’.
The goal of this reduction process is to limit the amount of information transferred to the
amount necessary to enable users to find answers to their questions.
The task of generalisation in the transmission of geo-information and cartography is
traditionally divided into two parts, one of which focuses on processing content (semantic
generalisation), while the other deals with processing geometric generalisation. Semantic
generalisation consists of processes which are independent of the medium chosen (the
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transmission channel), while the conditions of geometric generalisation are partly dependent
on this medium. The importance of semantic generalisation increases as the conditions of a
given transmission increase in complexity, for instance owing to the ‘chaos effect’ generated by the infrastructure.
It is debatable whether semantic generalisation belongs to value modelling or coding. In
relation to the task of this book, semantic generalisation has one foot in both camps, and
in practice it is not possible to draw this kind of sharp distinction. The practical world is
full of iterations and dependencies, as shown partially in the diagrams in Figure 217 and
Figure 218, which is why sharp distinctions do not make much sense – in practice and in
relation to the task of this book. But sharp distinctions are fine in a theory and a general
model. Choices are made with regard to values in semantic generalisation, which is why I
have chosen to describe semantic generalisation under value modelling. Coding is neutral
in relation to meaning (coding cf. the model of states).

15.6.1 The principle of generalisation311
The point of departure is the question: What problem can be solved by generalisation?
Why start to generalise instead of not bothering? Actually, generalisation is merely a practical consequence of the rules laid down by philosophical hermeneutics, semiotics and other
areas, as described in part two of this book (chapters 5 to 11). The aim is to adjust the
transfer of the relevant information so that the uncertainty of transmission is reduced as
much as possible. Naturally, this should be understood in connection with the project identity and the other elements of value modelling.
Reality, attributes and meaning
Example:
The task to be performed is that the user wants to find an easy route through some
given terrain from point A to point B on foot, on a bicycle, by car or by train. This is a
typical task for the movement of soldiers, for instance, and thereby for their usage of
information.
The given terrain has particular attributes with regard to performing the task, and thus
for the user as well. Users do not investigate the countryside as such (qualisign). Instead,
they investigate the attributes of the countryside with regard to a given activity (looking for
sinsigns in the hope that dicisign s will occur in the interpretant). The survival of users may
even depend on them clearly understanding the significance of the countryside’s attributes
with regard to the activity in question (yachting, hiking or war). Where will users find the
meaning of the countryside’s attributes that is suitable for a given activity?
311

This section 15.6.1 is based on [Knöpfli, 1993] with the author’s permission.
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The question asked about the countryside’s attributes means that the user is in a state of
uncertainty known as information uncertainty. One particular item of information is lacking (a dicisign making the necessary dyad possible). In order to minimise this uncertainty,
the user needs information (representamen) about the ease of negotiating the given terrain.
The producer’s task is to transfer meaning – to create and transfer the precise signs (icon,
index or symbol) needed to minimise the user’s uncertainty, which means creating a rheme
(term) or dicisign (statement) in the user’s consciousness or transferring the information
that enables a user to make a decision and perhaps act as well.
Can this not be done by starting a transmission that transfers as much information as
possible? Surely then there would be enough information to minimise the uncertainty. Not
so! Firstly, the main thing is to transfer the least possible amount of information, as described in chapters 6 to 10. The greater the amount of information transferred, the harder
it becomes to achieve understanding or agreement between the user and producer or ‘reality’ – to achieve a fusion of horizons. And secondly, according to phenomenology it is vital
to distinguish between nature and information, or between reality and the meaning being
searched for in relation to a given activity. Reality and meaning are in principle different.
This distinction requires understanding of the user’s usage and needs.

Replicating reality
The task outlined above (eliminating information uncertainty by creating statements) was
to find an easy route in the given countryside from point A to point B. Preferably using
paths, cycle paths, roads or railways because experience has shown that these are good
transport channels. Figure 244 shows a type of information that is known for transferring
large amounts of information (an aerial photo), and which may be a good way to perform
the task in hand.
The replication of a large amount of different information (representamens) can be
sensed immediately. In particular, it is easy to recognise the replication of the various fields
and differences in the way they are being cultivated. But the uncertainty of the person asking the question does not depend on differences in the way the fields are being cultivated,
so this information does not help to reduce this level of uncertainty (this was not the
statement the questioner was looking for). The interest concerned paths, cycle paths, roads
and railways. The aerial photo does not enable the user to realise meaning (or to make decisions and act).
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Figure 244. Replication of nature in the form of an icon (aerial photo)312. © Denmark’s National Survey
and Cadastre (A 03-04). The replication contains a huge amount of information which does not help to
perform the task in hand.

Information uncertainty rests on attributes such as very easy to negotiate or very difficult to negotiate. Railways, roads and paths (sinsigns) are very easy to negotiate; whereas rivers, forests, cliffs and built-up areas are very difficult to negotiate (sinsigns). It is true that the aerial photo does indicate the presence of a road, path or railway (representamen); but the attributes of the countryside with regard to the planned activity remain uncertain (interpretant) – despite the large amount of information transferred using this type of transmission.

Replicating meaning
Most of the information (representamens) in an aerial photo refers to objects (referents)
which have no meaning for the activity concerned; and very little of this information has
any meaning with regard to performing the task. In comparison with the total amount of
information transferred, there is so little valuable information that it hardly seems worth
mentioning. And yet the golden egg (the relevant meaning for which the user is searching)
is to be found in this small amount of information. So the producer should pay the greatest
attention to the transfer of this small amount of information. All the superfluous information diverts the user’s attention from the important information, thereby creating uncertainty.
What is required is a clear, unambiguous expression of the particular attributes of the
natural objects needed to perform the task in hand, and the suppression of everything else.
A clear, unambiguous expression cannot be derived from an aerial photo because the relevant referents (a railway or cycle path, for instance) are shown in their natural appearance

312

In principle, the photo is not a replication of nature but a replication of signs (in this case electromagnetic waves reflected from the objects on the surface of the ground and captured by a sensor or film
in the camera) referring to nature.
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and are therefore shown in some respects as data instead of information; cf. the railway
track example in section 9.12.5, where the natural appearance does not match the significance of the potential for commuters to get to work. In relation to semiotics theory, the
problem is quite simply that the aerial photo is an icon (with a sub-icon picture). An icon
only makes a qualisign possible in the interpretant. What is needed is a dicisign. So the representamen must be raised to a higher level – at least to the level of an index – and correspondingly the referent must be raised to a sinsign at least.
Figure 245 shows the difference between replicating nature and replicating meaning (on
the left and right respectively). The replication on the left is in the icon category. An icon
can only lead to a rheme (term) (interpretant), which is zero-dimensional (with regard to its
state). The replication of meaning on the right cannot be called ‘natural’ at all – it is an index. The index (the map) makes a dicisign (interpretant) possible, and thereby dyads making decisions and action possible. In topographic maps no distinction is drawn, for instance, between differences in the crops cultivated in fields because these differences have
no meaning in relation to the ability of soldiers to advance or find shelter.
An abstract attribute must be replicated instead of nature. An attribute is abstract because it does not occur in nature – instead, it relies on a given usage. A user looks for a dyadic connection (a secondness) with information. A dyadic connection which enables the
user to make a decision. After all, the task is not to discuss types of landscape or crop differences.

Figure 245. Replication of nature (on the left in an aerial photo) and replication of meaning (on the right
in a topographic map)313. © Denmark’s National Survey and Cadastre (A 03-04).
313

This juxtaposition of an aerial photo and a map should not be regarded as a general confrontation, as
a general either/or, or as a general for/against situation. Both transmission forms have advantages and
disadvantages which can be used in various connections, so they can supplement each other to some
extent.
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Figure 246. The large amount of meaningless information (for a given task) is replicated in exaggerated
fashion, for instance by not replicating anything at all. It is true that information is lost in this summary of
meaningless information. But the lost information is not needed because it was after all meaningless. On
the other hand, the amount of necessary and relevant information increases. [Knöpfli, 1985].

The thing being searched for is information telling the user that the meaning of these
fields can be ignored – in comparison with the meaning a road, path or railway has for the
given usage. In other words, this meaninglessness must be replicated in exaggerated fashion, for instance by replicating nothing at all. It is true that in summarising meaningless information in this way information is lost. But the lost information is not needed because it
was after all meaningless. On the other hand, the amount of necessary and relevant information increases.

The task involved in generalisation
In other words, the thing being searched for is one of two items of information: yes or no to
the question ‘Is this area easy to negotiate?’ Following an analysis of phenomena (the
analysis of states), these two items of information have been chosen by the producer as the
information needed to carry meaning to the user – the information needed to answer the
questions in the catalogue of questions.
What are the criteria determining whether data should be included in the yes group or
the no group? This is the fundamental question in this book: why is it content A rather than
content B? To find the answer to the question of whether data should be included in the yes
group or the no group, measurement values can be applied in a matrix placed above the
area of countryside in question, which is in fact what takes place when an aerial photo is
scanned (digitalised), or when a satellite scans the surface of the earth. Figure 247 (a hugely
enlarged section of a digitalised aerial photo) shows an apparently helpful transmission,
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with the user being presented with far too much information – the most natural and neutral replication of the countryside possible (an icon).

Figure 247. Section of an enlarged, digitalised (scanned) aerial photo of the area of countryside in question. On the right values reflecting the negotiability of each area are shown.

The aerial photo in Figure 247 shows negotiability values ranging between 31 and 78. So
it can be defined that all the fields with a negotiability value of between 40 and 69 (for instance) constitute good information for performing the task in hand (the information yes).
This idea of defining a value (hey presto!) is an easy way to get round the example. In the
real world producers have to make careful decisions as to where to place the borderline between values – something which is done with clear reference to the expected usage by users. This is precisely the point at which manipulation can occur. When the value borderlines are moved the meaning of the information for the user also changes. These borderlines are one of the most important elements in the statistical analysis of geo-information.
In other words, for each field in the aerial photo the user must find out whether the
field has a value between 40 and 69 – or not. In practice this is an impossible task (for everyone except certain specialists). The problem can be illustrated as shown in the transfer
chart below (Figure 248), which shows the connection between the information the user is
searching for and the seven data levels measured in the aerial photo (Figure 244 and Figure
247).
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Figure 248. Transfer chart for two items of information (yes and no) in relation to an icon (the aerial
photo). Users have to find answers in fourteen cases before they can be certain that the relevant information has been identified. It is possible to do this, but only with a considerable degree of uncertainty.

The user has to ask whether each field contains yes or no. There are fourteen questions to
answer (fourteen connecting lines), see [Eco, 2000]’s example in Figure 102 and Figure
103. This means that users have to find answers in fourteen cases before they can be certain that the relevant information has been identified. It is possible to do this, but only with
a considerable degree of uncertainty; the likelihood of getting the right answer is only 1/7.
The question cannot be answered satisfactorily (correctly, quickly and reliably) in this manner.
The replication in Figure 247 leaves the user uncertain. This uncertainty is not the original information uncertainty but a new, additional uncertainty which can be called replication uncertainty (uncertainty regarding the representamen). One type of uncertainty is
linked to the form, and the other to the content (cf. section 13.3). Based on this additional
replication uncertainty, a loss arises in the transfer of information. And things do not improve if the countryside is replicated even more naturally – with even more information
(with representamens gathered in more than seven groups). On the contrary, the situation
becomes worse. And if this happens, the user will have to ask even more times which of
the two items of information is involved. This is the problem in using aerial photos and
satellite recordings314 as source material for systematic searches. Aerial photos and satellite
recordings are icons, so they only transmit potential qualities. They do not replicate indexes
or symbols, so a rheme (term) (firstness) is the only interpretant option.

314

An aerial photo contains (for most ordinary people) not information but a replication of data (an
icon). For trained interpreters of aerial photos an aerial photo transmits information (an index). But
for most ordinary people an aerial photo – in semiotic terminology – is an icon appealing to feelings
and associations, cf. section Fejl! Henvisningskilde ikke fundet.. So an aerial photo is useful in
enabling users to create associations (planning an excursion, for instance). But it is no good as a
transmitter of information (for anyone except trained specialists).
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The replication uncertainty can be minimised by limiting the form of replication to a
necessary minimum, which means only two forms of replication (one for yes and one for
no). For each form of replication it is still necessary to ask which of the two items of information is involved. But the presentation only comprises the two forms of replication, so
the uncertainty as a whole is greatly reduced (the likelihood of getting the right answer now
is 1/2).

Figure 249. Transfer chart with two items of information and two forms of replication. The uncertainty is
small.

The remaining uncertainty can be eliminated easily by exaggerated replication (Figure
250) using only two colours (black and white), constituting a generalisation in relation to
the aerial photo (Figure 244 and Figure 247). The representamens have been moved from a
zero-dimensional state to a one-dimensional state (from icon to index).

Figure 250. Exaggerated replication with only two items of information (yes and no). The uncertainty in
identifying the relevant information is small. The information is no longer an icon – it is an index. See
Figure 245 and Figure 246.

The user may have greater demands than this – wishing to know more about degrees of
negotiability (easy, average and poor negotiability – three classes). In such circumstances
the producer has decided that three items of information are necessary to answer the questions from the catalogue of questions. This larger range of options results in greater information uncertainty. To eliminate this uncertainty, a larger amount of information is also
needed. The data basis is still the same aerial photo (Figure 244 and Figure 247). In this example it is assumed that values between 40 and 69 mean easy negotiability in the given area,
values of 70 or more mean average negotiability, and values below 40 mean poor negotiabil-
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ity. To transfer the necessary information a transmission is tried again, with the countryside
being replicated as naturally as possible. This transmission is already familiar (the aerial
photo in Figure 244 and Figure 247). However, the transfer chart is now as shown in
Figure 251.

Figure 251. Transfer chart with three items of information. The information uncertainty has increased in
relation to the transfer chart containing two items of information in Figure 248. Now the user has to find
out even more times whether the relevant information is involved. This increases the uncertainty.

On the right in Figure 251 the seven known forms of replication are shown. On the left
the three items of information can be seen. The addition of more information means that
the uncertainty increases by 50% in relation to the example containing only two items of
information. The wish for more information actually causes greater uncertainty.
The uncertainty can be minimised by limiting the number of forms of replication to only
three. Three colours are needed for this: white, grey and black. This makes it possible for
each replication to find out which of these three options corresponds to the meaning being
searched for with greater probability.

Figure 252. Transfer chart with three items of information. The uncertainty is less than in the case involving seven forms of replication (Figure 251 and Figure 247), but greater than in the case involving only two
items of information, cf. Figure 249.
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Figure 253. Exaggerated replication with three items of information (easy, average and poor). The uncertainty in identifying the relevant information is greater than in the case involving only two items of information, cf. Figure 250, but less than in the case involving seven forms of replication, cf. Figure 247.

This increases the level of difficulty, because the replications now become ‘more identical’. More work is required of the user in order to interpret the information (representamen) and create signs in the consciousness (interpretant) about the ease of negotiability.
This shows that it is sensible to limit the amount of information to a relevant minimum.
Exaggerated replication reduces the uncertainty. This process and these aspects, as described above, constitute the basic principle behind all forms of generalisation. The principle of generalisation can also be described by saying that specialised information is reduced
to general information. This technique is also used in classification systems (see section below on classification).
The example in this section is parallel to the example about the ford in section 9.11. The
ford example also concerns the negotiability of a given area between points A and B. The
ford example proved that the phenomenon called a ford can occur in ten different variants.
These ten different variants of the phenomenon called ford are the result of the producer’s
analysis of the state of the object concerned. This is a polydimensional model for the phenomena. The producer has to transform the polydimensional model into a twodimensional model which can be transmitted to the user. In practice this means that the
user asks how to cross the river. The answer is the ford. The producer actually has ten different variants of ford. As stated in the section above, this has to be generalised to form
one-dimensional navigation instructions – assuming that it is a secondness that the producer wishes to make available to the user.

15.6.2 Classification
The example above in section 15.6.1 regarding the possibility of moving between two
points is replicated in the form of a complex process ending in only two items of information (yes and no). The tasks of reality are equally complex or even more so, which is why
methods are needed to handle this occasionally overwhelming complexity. Little can be
done about the complexity of mental interpretation processes, because this involves an in-
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tellectual assessment of each item of information (and its meaning). But the complexity is
also expressed by the fact that two meanings and items of information in a transmission
are rarely what are involved for the producer. In most cases there are far more meanings
and items of information involved. To some extent the complexity can be controlled using
a classification system.
Based on the relevant information that has been identified (cf. sections 15.2 to 15.5),
semantic generalisation involves the following:
(1) Classification of information according to level of abstraction (thirdness) – in other
words the degree of generalisation or specialisation – at detailed, intermediate and global
level (firstness, secondness and thirdness respectively).
(2) Classification of information according to spatial relation (secondness), as a point, line
or surface (firstness, secondness and thirdness respectively). This speciality in particular
distinguishes traditional geo-information from other forms of information.
(3) Classification of information according to semantic relation (value), as qualitative,
ranked or quantitative (firstness, secondness and thirdness respectively).
The reason why it is these groups that are processed in the classification instead of any
other categories is quite simply that (1) is a thirdness, (2) is a secondness and (3) is a
firstness. The levels of abstraction are representatives of classes of sign (legisigns). The spatial relation is a secondness because it represents the actual occurrences (sinsigns). The semantic value is a firstness because it represents potential values or qualities (qualisigns).
These three groups will be discussed in the following sections. Similarly, [Bertin, 1974] explains that the search for answers to questions (using geo-information) takes place in three
different ways: in relation to the level of abstraction315, in relation to the spatial relation,
and in relation to the value of the content (and the internal relations of the content).

Levels of abstraction (thirdness)
[Bertin, 1974] describes the way in which the user typically works with three levels of abstraction (supplemented here to include the example of the map of Bornholm for tourists
on a cycling holiday from section 15.5):
(1) Global level: Several theme classes (traffic, for instance).
(2) Intermediate level: One theme class (paths, for instance).
(3) Detailed level: A single theme (asphalt paths and gravel paths, for instance).
These levels correspond to thirdness, secondness and firstness respectively with regard
to the usage navigation. The situation would be different with regard to other usages. Traffic
is many things (phenomena, elements and meanings), so it is polydimensional. The intermediate level paths is a secondness, and with regard to tourists on a cycling holiday concerns the information making one-dimensional navigation or the actual occurrence possi-

315

In object-oriented system development the concepts superclass and subclass are used.
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ble. Type of surface is zero-dimensional (firstness) because it is simply a quality and does not
help navigation.
In drawing up the classification chart in Figure 254, a decision is made regarding how
detailed or general the information offered to users should be within the individual themes
concerned. For instance, in the theme transport, where it has been decided based on the
catalogue of questions (because this is a map for tourists on a cycling holiday) to supplement the superclass with three subclasses called roads, paths and service. Each of these subclasses is also supplemented by an additional two subclasses. In relation to these additional
six subclasses, roads, paths and service can be regarded as superclasses. In this way the information for which users are searching via their questions is transmitted – neither more nor
less.

Figure 254. Classification of the relevant information for a map for tourists on a cycling holiday. Superclasses are thirdness, intermediate classes are secondness, and subclasses are firstness (in relation to the
usage finding your way on a bicycle – navigation, in other words).

The reason why the superclasses countryside and sights are not supplemented by subclasses
can be found in the identification of relevant questions in the catalogue of questions and in
the project identity. In another connection with a different purpose, a different target
group and a different model of interaction, the subclassification will be different. But the
task would also then be entirely different!
For instance, if the user wishes primarily to deal with the general distribution of sights
and traffic conditions (thirdness), wondering whether there are more sights in the northern
part of the island than in the southern part, the structure of the information needs primarily to reflect these factors (making it easier for the user to read this information at global
level, gain insight and develop new knowledge about it). But if the user is most interested
in detailed information about asphalt paths, for instance (firstness), the legend must be
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structured and the information must be designed in such a way that the user can easily find
this information (details). Moving up the classification system means moving up the model
of states (increasing the dimensions). Moving down the classification system means moving
down the model of states (reducing the dimensions).
These connections between the classification system and the model of states are relatively complex at this stage of the process because the information carries not simple phenomena but extremely complex phenomena, each of which is expected to provide answers
to many different questions. This is one of the reasons why it is necessary to make the division mentioned in section 1.4, which is also involved in the interplay between the model of
states (Figure 185) and the communication model (Figure 189). So at this point the connection remains a theoretical consideration and does not constitute practical working instructions.

Figure 255. Legend for commercial geography maps (the top map in Figure 226). The information is divided into five superclasses. In each of these superclasses the information is juxtaposed, and there is little
consideration of any further levels of abstraction [Brodersen, 1986].

Among other things, the levels of abstraction of the classification diagram are used to
index the information, cf. the examples in Figure 255 and Figure 256 showing two different ways to structure a legend for a commercial geography map. In the example in Figure
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256 a classification system in relation to global, intermediate and detailed levels has been
chosen, with the global level including mining operations, the intermediate level including
ore, and the detailed level consisting of the individual metals that can be extracted from the
ore. The first example in Figure 255 chooses to juxtapose the information, and there is little consideration of any further levels of abstraction.
The legend in Figure 255 communicates primarily in terms of detailed questions. It is interesting to notice the way in which all the legends are given the maximum possible significance – apparently with little consideration of global issues. For instance, it is almost impossible to gain an overview of the distribution of mining operations (Bergbau). But it is
easy to find an answer to a question such as ‘Where are the gold mines in South America?’,
thereby moving down the model of states towards firstnesses or pure qualities such as
‘There is a gold mine here’.

Figure 256. Legend for a commercial geography map. The information is divided into five classes at global
level. In each of these five superclasses the information is subdivided into intermediate classes – for instance, mining operations are subdivided into ore, energy and salts, and others. In turn, each of these three
intermediate groups is subdivided into detailed classes such as the individual metals in the ore group
[Brodersen, 1986].
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In this connection, the level of abstraction means that distinguishing between lead and
zinc, for instance, is not the same as distinguishing between mining operations and agriculture. One belongs (in certain respects) to the detailed level, while the other belongs to the
general level. But only when transmission or communication in relation to commercial geography in general in the whole of South America is involved. In other contexts the levels
of abstraction must be defined differently. The legend of the map for tourists on a cycling
holiday could involve the following structure (the same structure as that of the classification diagram in Figure 254):

Figure 257. The structure of information, so the structure of the legend as well (example: Map for tourists
on a cycling holiday on Bornholm). Compare with Figure 254 and Figure 258.

Or presented as a neat legend (in Figure 258). The example now shows the legend of a
map. The classification can just as easily be used to divide the information into ‘chapters’
or something similar in the web service.
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Figure 258. The structure of the legend for the map for tourists on a cycling holiday. The respective symbols must be placed at the end of the dotted lines. Compare with Figure 254 and Figure 257.

Specialisation and generalisation
At this stage in the producer’s procedure from idea to expressed information, the relevant
information has been chosen and a structure has been developed in the information (the
classification diagram). The system of classification according to the level of abstraction
can be illustrated using an example about transport (Figure 259). Based on the classification
diagram in Figure 259, a decision is made concerning which level of abstraction and which
classes within these levels of abstraction the user is interested in with regard to transport,
ensuring that the result is not a mixture of road widths and road classes, for instance (function).
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Figure 259. Levels of abstraction in part of the theme transport. The levels are called classes in connection
with standardisation and object-oriented system development, and the structure in the figure is called a
classification system. The expression granularity is used about specialisation down or generalisation up through
the diagram.

Each class is characterised by a number of attribute types. During specialisation (moving
down the diagram) all the attribute types from superclass to subclasses must be included,
and no new attribute types can be added. For each new layer of specialisation (down the
diagram) one attribute type is divided into two or more attribute types, while the other attributes in the superclass are maintained unchanged. The division is not a random process
– each attribute value constitutes the ‘heading’ of a subclass. This is the only way that the
classification system can become logical, suitable for transmission, and thus suitable for
communication (with a good likelihood of achieving communication). If new attribute
types are added on the way down the specialisation which do not consist of a subdivision
of attribute types from the superclass, another systematics arises which (even though it may
well be interesting) is not necessarily logical, cf. the beer example below (Figure 260). In
this example the attribute type country is added during specialisation from the ale-lager class.
Beer in general, ale and lager are all produced in the three countries mentioned, so specialisation in the three countries mentioned (under the classes ale and lager) is meaningless. The
same mistake is made in the next step down when the attribute type colour is added. This is
not a subdivision of an attribute type from the superclass: beer in general, ale and lager can
be found in all the colours mentioned.
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Figure 260. Classification diagram for beer, in which new attribute types have been added mistakenly during specialisation (on the way down the diagram), in contrast to a correct subdivision of the attribute types
of the superclass. The result is an illogical system – the user would be better off without it.

Figure 261. Classification (specialisation) of the object type beer according to three attribute types: yeast type,
place and colour. The three attribute types are not directly dependent on each other, so three different classification diagrams are necessary. Additional details can only be added by describing and dividing the attribute that divides Danish, Irish and Belgian beer.

During generalisation (moving up the diagram) the opposite process takes place: all the attribute types dividing the classes at the same layer in the diagram are removed from subclasses to the superclass, leaving something that is more general and thus easier to understand. Here is an example of generalisation:
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Figure 262. Generalisation (classification) of nation types into a single superclass (Scandinavian). Generalisation means that the attribute types place (within Scandinavia) are removed, leaving general information.

Classification of geographic and semantic relations
The generalisation of geo-information traditionally employs a number of special concepts
which are like de facto standards within the geo-subjects: qualitative, ranked, quantitative, and
point, line, surface316. The purpose of using these concepts is to reduce the information uncertainty involved in the transmission of the spatial and semantic relations of information
to the surroundings.
The classification of the firstness semantic relation (qualitative, ranked, quantitative) is not
particular to the geo-subjects, because it involves the classification of the special attribute(s)
of a phenomenon that make it possible to perform a given task. This is not spatial. The
classification in itself is a logical consequence of Peirce’s phenomenology (firstness, secondness and thirdness), see section 6.3.
However, the classification of the secondness spatial relation (point, line, surface) is what
makes geo-information, geo-communication and the geo-subjects special. The thing in focus here is the attribute of a phenomenon that makes it possible to find a location and
thereby achieve the necessary agreement about a location (a primary condition of geocommunication). The classification of the spatial relation is also a logical consequence of
Peirce’s phenomenology (firstness, secondness and thirdness), see section 6.3.
In both classifications the aim is to reduce the information uncertainty by generalising
into only three classes. These special concepts qualitative, ranked, quantitative and point, line,
surface are not the product of pure imagination – they have arisen (retrospectively) as a logical consequence of aspects concerning dimension in Peirce’s phenomenology (firstness,
secondness and thirdness).
Spatial relation: generalisation of place (secondness)
Information can be related to a place, which may be zero-dimensional, one-dimensional or
polydimensional. In the geo-subjects these can be described by the terms point, line and area.
The reference for place can utilise a wide variety of units (metres and age, for instance). A

316

Qualitative, ranked, quantitative and point, line, surface occur in [Bertin, 1974]’s graphic variables as a
reference basis for the process leading to a graphic presentation.
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place can be both physical and virtual: the globe, a space, an organisation, a partnership, a
life etc.
Zero-dimensional, one-dimensional and polydimensional places are distinguished from
each other by their relative scope. The attribute types point, line, surface simply reflect the
dimension of the spatial relation: the spatial scope of the point (its relation to the surroundings) is zero-dimensional; the spatial scope of the line is one-dimensional; and the spatial
scope of the surface is polydimensional. Or in the terminology of phenomenology: a point is
firstness, a line is secondness, and a surface is thirdness – in relation to spatial relations.

Figure 263. Generalisation according to spatial relations using the geographic place example: point, line
and area.

One or more attributes can be linked to the examples point, line and area, thereby apparently increasing the information dimensions. But it is not quite this simple, because such attribute types are not actually part of the phenomenon – they are ‘merely’ an appendage
containing additional information. Example: A road is one-dimensional because it leads
from point A to point B and nothing else. Information regarding its surface type (asphalt,
for instance) can be registered, and this attribute type can then be linked to the road. But
this does not make the attribute type information part of the original information. The
road exists whatever the surface type.
Zero-dimensional information relates to a single point and nothing else (monad).
One-dimensional information relates to a dyad (a line, for instance) connecting two points.
Line-related information refers to all the points on the line as one, because it is not possible to refer to just one part of the line (this would divide the original line into two or more
pieces).
Polydimensional information is given by its limits, so it refers to all the points inside or outside these limits. This also implies that surface-related information, for instance, is sufficient for the area (both the internal and the external area).

Semantic relation: generalisation of qualitative, ranked and quantitative
(firstness)
Similarly, qualitative, ranked and quantitative are the dimension in relation to the meaning of
information. They do not constitute a dimension of information, but a dimension of meaning – the value or special attribute of a phenomenon that determines whether a given task
can be performed. These aspects of dimension must focus strictly on meaning. Otherwise
the information and its relations will be mixed and confused, leading inevitably to chaos.
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Qualitative information. When the meaning of information (in relation to the question) is
such that this information can be summarised according to one and only one common denominator, information is qualitative. Classes at one level of generalisation in a classification diagram have qualitative meanings in relation to each other. In relation to being a
transport option, for instance (the common denominator), qualitative information is simply
different – a road, railway, air route and ferry route, for instance – from a mere transport
option without considering capacity, speed etc. Nations in the Scandinavian space also
constitute qualitative information. If this qualitative information is considered in a polydimensional space, the space of meaning (and if it is not a geometric dimension), the only
conclusion possible is that the information is not coincident. Nothing else is known – with
regard to meaning. So the relation to the surroundings is zero-dimensional.

Figure 264. Qualitative information in a polydimensional space. The only conclusion possible is that the
information is not coincident.

Ranked information. When the meaning of information (in relation to the question) is such
that everyone would arrange the information in the same order, the information is ranked.
Ranked meanings are expressed through attributes in the individual classes. In a polydimensional space of meaning, ranked information can be regarded as being located on a line
of meaning representing the phenomenon road: small road, medium-sized road, large road,
without considering capacity, surface type, width etc. Or the example could be the age
ranking of the Scandinavian nations. Somewhere on the line of meaning the information is
placed in ranked order. The distance between items of information is unknown, so the relation with the surroundings is one-dimensional.
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Figure 265. Ranked information in a polydimensional space. It can be concluded that there is a ranked order – the information is located in a given order on a line of meaning.

Quantitative information leads to additional information about the absolute position of the
information in the space of meaning, so the relation is polydimensional. The capacity of
various roads or the age of various nations, for instance. A specific figure is associated with
the information (numerical classification). When the meaning in relation to the question is
such that the specific figures can be read, the information is quantitative.

Figure 266. Quantitative information in a polydimensional space. It can be concluded that there are specific distances between the items of information on the given line of meaning.

The generalisation principle qualitative, ranked, quantitative (like point, line, surface) is a logical consequence of Peirce’s phenomenology, or rather of the dimensions of phenomena
(once again, please note that geometric dimensions are not included here). Transmitted in-
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formation possesses meaning for its usage; meaning is not absolute, and may be different in
relation to other questions in another usage. Here are some more examples:

Figure 267. Generalisation according to qualitative meaning.

Figure 268. Generalisation according to ranked meaning. The three birds are ranked according to the
meaning amount of meat. With regard to other meanings (origin or colour, for instance), the birds are qualitative. With regard to weight the information would be quantitative.

Figure 269. Generalisation according to quantitative meaning. The concrete figures can be read.

In other words, scales of meaning at a higher dimension level always contain an element
from the lower dimension levels as well. If information is quantitative, it is also ranked and
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qualitative. If information is ranked, it is also qualitative. But information that is qualitative
is only qualitative.

15.7 Why choose content A rather than content B?
15.7.1 Reasons
The producer’s procedure has now reached the following stage through systematic and
controlled work: the project identity has been fixed, relevant information has been chosen,
and the information has been classified with regard to level of abstraction, spatial relations
and semantic relations. The relevant information has now been found in a systematic and
controlled fashion, and the appurtenant documentation answers the question of why content A is chosen rather than content B, cf. the original question formulated in chapter 2.
The reason for the choice of content A rather than content B is the value model, which according to section 15.1 consists of the following five parts. The reason lies within the respective documentation of these five parts:
(1) Project identity: purpose, target group and goal.
(2) Analysis of potential for utilising the qualities of the objects of reality: a first prototype
(identification of a desired state in the user’s consciousness and identification of the object
types that have suitable potentials in relation to the user’s project).
(3) Model of interaction: specification of the attributes of interfaces (in relation to the
user’s project), specification of where and when usage is planned (including the external
conditions in relation to the user’s project), and specification of the user’s expected search
behaviour in the information.
(4) Domain model: list containing relevant object types (or classes) based on the user’s potential questions, classified information types.
(5) Semantic generalisation: classification of information according to level of abstraction
(thirdness), classification of information according to spatial relation (secondness), classification of information according to semantic relation or value (firstness).
15.7.2 Meta-information about content (value chart)
One way to organise and create an overview of the meta-information of the content chosen (documentation of content A) is to use the value chart.
The purpose of the value chart is to identify which information is to be transmitted, and to
classify meanings before expression modelling but also in relation to structuring a web service, for instance.
The target group of the value chart is the producer.
The goal is that all the information should be entered in the value chart, that the meanings should be stated, and that this should be done before taking further steps in the production process. The chart is like a registration database or meta-database. In other words,
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the value chart must not contain any information that cannot be found again in the geoinformation distributed; and all the information in the geo-information must be entered in
the value chart. The value chart constitutes input for data modelling, information processing and expression modelling cf. Figure 218.
The example below is based on the imaginary case outlined above in which the Bornholm Tourist Information Office wishes to produce a map for use by tourists on a cycling
holiday. The result in section 15.5 was a list of information types to be included in the map.
These have been entered in the value chart in Figure 270:

Example of a value chart (map for tourists on a cycling holiday):

Figure 270. Value chart for a map of Bornholm for tourists on a cycling holiday. The value chart contains
the list of relevant content including the referent’s state and a classification of level of abstraction, spatial
relation and semantic relation.

This constitutes a reason for the structure of the legend used for the map of Bornholm
for tourists on a cycling holiday, cf. Figure 258. The process leading to the value chart,
value modelling and the value chart itself is the answer to (and documentation of) the initial questions posed in this book: ‘Where does the content come from?’, and ‘Why choose
content A rather than content B?’
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16 The producer’s coding
16.1 Introduction
The producer’s coding constitutes the processes and states that convey a content from the state
of mental, project-specific idea to the state of expressed information distributed via media. The producer’s coding is the activity referred to frequently in section 4.3 (analysis of existing literature etc.), and which often starts by concluding that ‘There is some data or some information’. There is plenty of knowledge and literature about the topics to be found in the producer’s coding. So the purpose of this chapter is not to provide details of, to analyse and to
describe all the many special processes belonging to the producer’s coding.
What the literature lacks in relation to the task of this book is a systematic approach to
the processes and states that follow value modelling. Once the content has been identified
and chosen, producers are presumably interested in ensuring that the subsequent processes
and states ‘look after the content that has been chosen’. Consequently, I feel it is necessary
to give my version of a systematic approach to the processes and states that follow value
modelling. In particular, I wish to draw attention to the points in the producer’s coding at
which attention is required in relation to the content.

Figure 271. The producer’s coding is based on the producer’s horizon of understanding (see Figure 234
and chapter 14) and a chosen content (see chapter 15), and its result is a distributed expression of the information. Extract from the model of states, Figure 185.

The description in this chapter focuses on coding in IT systems (not to be confused
with programming). There are other ‘types of apparatus’ that can be used in geotransmission (a road sign and map, for instance). At a higher level of abstraction there is no
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difference between the coding procedure in relation to the type of apparatus. In this chapter I have chosen to become slightly more concrete and to focus on the type of apparatus
known as ‘IT’ because this is where most of the producers in the geo-subject domain are to
be found.

Figure 272. The producer’s coding (left and lower part of the diagram) takes place on the basis of the producer’s horizon of understanding (Figure 234 and chapter 14) and a chosen content (chapter 15), resulting
in a distributed expression of information. Extract from information design – data flow (processes and states),
Figure 218.

16.2 System modelling (system development)
The goal of system modelling is a system that handles data and information between value
modelling and expressed information, normally involving an IT system. The content of this
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section 16.2 is largely a replication of a corresponding section in [Brodersen et al., 2005],
created in cooperation with Flemming Nissen and Anders Nielsen at Denmark’s National
Survey and Cadastre. For other literature on this topic, please see [Lauesen, 2005], [Jepsen
et al., 2003], [Morrogh, 2003] and [Vendelhaven, 2002], for instance.

16.2.1 Use-case modelling
Input: Project identity and model of interaction.
Output: Use-case-model, which is
- A system-oriented description of procedures: who does what when for the producer
and user, with ‘who’ being both persons and systems. System-oriented identification of areas of responsibility.
- The descriptions take the form of use-case diagrams (UML) and cooperation agreements. A business model describing procedures: who does what when for the producer
and user, with ‘who’ being both persons and systems. Identification of areas of responsibility.
Use-case is a concept covering a systematic description of a typical task. Use-case modelling is a relevant way of describing the elements, orders, processes and procedures needed
to perform each individual task. Use-case modelling is the process describing plans regarding the performance of standard tasks within a limited area of activity (public administration, for instance) in an IT system. The process comprises a description of each procedure
at the same time as each procedure is seen in connection with the previous and following
procedure(s).
Use-case description also comprises a description of who is responsible – both persons
and organisations – for the various parts of the total procedure, and of the information
that is a precondition (input) and the information that is the result of each procedure (output). If several systems are used, they must be described as well. It is an advantage to use a
template to help provide a uniform description of the cases and retain an overview of the
use-case descriptions and make them more precise. The description of use-case modelling
is carried out in accordance with standards for such descriptions such as UML (Unified
Modeling Language). UML descriptions are used for communication between people about
procedures in a given system317.
317

In order to transmit a business model as clearly as possible, a formal graphic language is used. Class
diagrams show attributes and connections, and connections between procedures and topics can be described in a similar fashion using UML cooperation diagrams. In other words, a dynamic element is introduced which is not necessarily processed by a static model (class diagram). In itself, a static model
says nothing about the necessity of the individual classes or their connections.
Example: A static model of a mobile phone says nothing about how to use the mobile phone, and
nothing about why various gadgets have been incorporated into the phone. But if it is necessary to
show what happens in various situations, this can be done in UML cooperation diagrams showing
how the various gadgets communicate with each other (and with their surroundings within the same
use case). This work involves finding out whether all the classes are relevant. If a class does not occur
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Example:
DRAW UP AGENDA
RESPONSIBILITY
Responsibility sub-task 1
Section A
Responsibility sub-task 2
Section A
Responsibility sub-task 3
Section C
SUB-TASK
PROCEDURE / PROCESS
Sub-task 1
Collect proposals into points
Walk round corridors asking for current topics
Sub-task 2
Write them down in a file
Use a word-processing program
Sub-task 3
Send them to participants as an email
Use a mail program

16.2.2 Data modelling
Input: Project identity, use-case-model and value model.
Output: Data model with description of feature classes, feature attributes and feature
behaviour.
At the start of a data modelling process domain knowledge and modelling experience are the
forces powering the activity. In many cases there is a need for information about both specialist data and the organisation. The combination of knowledge about specialist data, organisation and IT constitute the basis for successful data modelling.
Data modelling, which after a gradual transition follows value modelling (see Figure
218), describes the relations, objects and attributes of phenomena, or rather their representations (data, classes)318. Whereas value modelling sticks to object types, for instance, data
modelling goes into concrete detail and describes actual data. Information flow can be de-

318

in any use cases it is probably unnecessary – or else something is missing in the identification of the
procedures. In other words, parts of the value model cannot be formally realised until this stage of development, and it may be necessary to repeat the process based on the discoveries made while working with the business model.
In object-oriented data modelling this concept includes the behaviour of objects (operations). Depending on the data model, classes and attributes can be described in data catalogues or dictionaries of
concepts (domain-specific thesauri).
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scribed using process diagrams or sequence diagrams. It is assumed that data modelling
and system development are neutral in relation to meaning in relation to the user’s project.
Example:
DATA ELEMENT
DATA TYPE, for instance:
Road ID
municipal number combined with road ID number
Road length
whole metres (156, for instance)
Road width
metres with decimals (5.5, for instance)
Road surface
text, max 40 characters (asphalt, for instance)
Road geometry 2-dimensional set of points (max, 1,000 points, for instance)
In data modelling communication takes place between the various sub-processes by using standardised, formal modelling and exchange languages such as UML (Unified Modeling Language) to describe systems, and GML (Geography Markup Language) for the
transport and storage of geo-information319. GML is a profile of XML (Extended Markup
Language), and is used for communication between machines. UML is used for communication between people.
Standards should require that the states of phenomena should be specified for each object or object type. This will ensure that the result of analysis is recorded and made useful.
If standards are not provided with this aspect, the analysis of the states of phenomena may
easily be no more than an interesting piece of mental gymnastics which is soon lost in the
mists of forgetfulness. The analysis of the states of phenomena (cf. the model of states)
can be implemented in XML as follows:
<sinsign>it’s raining</sinsign> or <symbol>railway station</symbol>.
For a further description of data modelling, please see [Lauesen, 2005, p.487ff].

16.2.3 System design
Input: Project identity, use-case-model and data model.
Output: System specification for use in implementing (programming, testing and commissioning) the solution. This should normally result in a functional system.
A system consists of user interfaces, business procedures (and logic) and databases. In
the system design process the individual components of the system are designed to ensure
that the user interface, business logic (in this case the functions needed to process geodata)
and database can communicate efficiently and reliably. The database is designed for its
319

GML is a geodata exchange standard based on XML. It is designed to transfer data and information
about: features (own object name), geometry, position and reference system by integrating attribute
data into geometric data. There are a number of geometry types: point, line and area (Point, lineString,
Polygon) and multipoint, multiline and multisurface. Enclaves and exclaves can also be specified.
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main usage – the supply of information for information processing, for instance. A distinction can be drawn between various main usages – of databases, for instance. For instance, a
decision could be made to focus on ensuring that a system supports an internal need (a
production database, for instance) instead of emphasising external usages (a distribution
database, for instance, primarily supporting flexible extraction for information processing,
for instance).
User interfaces for production systems sometimes contain a great number of implied
concepts, because the target group is a closed circle of experts. A user interface for ordinary users (on the internet, for instance) needs to be simpler, and must only presume the
understanding of concepts that are generally familiar.
The business logic supports the transmission of data between users and database (and
vice versa), as well as carrying out the necessary validation of new data. The system design
also contains decisions about connections with other systems, making it possible to exchange data or information without loss (or with as little loss as possible).
The system design should be prepared for expansion because the lifetime and usefulness
of a system are highly dependent on its potential for expansion to include both data and
functionality. Programming etc. is the technical process which converts the system design
into a computer program which supports the intentions regarding performing the task using computer technology.

16.3 Information processing modelling320
Synonyms for information processing are ‘data processing’, ‘data mining’, ‘data manipulation’,
‘data fusion’ etc. At the moment (September 2006) there is still no document (artefact) that
supports information processing modelling. In many cases, information processing is carried out by IT staff with a flair for business.
Input: Project identity, system, data and value model.
Output: System output in the form of information.
One central element in using a data-based system is the possibility of creating ‘new’ information by analysis (calculation) or fusion with other data – for instance combining various register data. The problem is always that reality (and in many cases the database concerned as well) are too large to understand. If the human brain and consciousness were
large enough, there would be no need for information processing such as statistics, because
it would be possible to comprehend and understand the whole of reality at one time. But
the human brain is too small for this, so it is necessary to carry out information processing, for

320

The content of this section 16.3 is largely a replication of a similar section in [Brodersen et al., 2005],
created in cooperation with Flemming Nissen and Anders Nielsen from Denmark’s National Survey
and Cadastre.
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instance in the form of mathematical analyses, to find structures and patterns in the selected
parts of reality that make it possible to decide and perhaps to act as well.
In other words, information processing is used to search for structures and patterns in
data that match the project identity and model of interaction, enabling the user to find the
meaning for which they are searching – the answer that makes a decision and perhaps action possible in relation to the project. A hypothesis (theory) is drawn up for the action
that is to be carried out – for instance that it must be possible to travel by public transport
from point A to point B at a given time. To test the hypothesis an analysis and collocation
(aggregation) is carried out, leading to empirical data that confirms or rejects the hypothesis. Collocation generally involves homogenising heterogeneous data sets – model harmonisation, in other words.
Examples:
Route planning: A route calculation is a case in which an optimised route pattern is identified calculated specially on the basis of the travel needs of an individual. Let us assume
that the individual’s project identity is a wish to travel from Løkken to Copenhagen. The
user has a hypothesis that it is possible to take a bus and a train from Løkken to Copenhagen. The analysis is performed by collocating and calculating data using
www.rejseplanen.dk. If a proposal is presented that matches the user’s idea about a special
pattern (price, time, convenience etc.), the user has a basis for deciding and perhaps acting
(going on the journey). The problem is to find the pattern (among a large number of possible patterns) that matches the user’s ideas about timing, journey times, convenience,
price etc.
In the business world the concept data mining is often used to describe the identification of purchasing patterns, or to classify consumers as a function of their buying habits,
payment habits and consumption habits. The data may be based on an analysis of large
amounts of data acquired by registering the purchases made by individuals.
One important area of usage for geodata is based on the expectation of finding patterns in the sickness and health of people (and animals) depending on where they live or
can be found.
In many cases it is enough to visualise simple attributes to give users an overview of the
space and time variations for selected attributes. On other occasions complex mathematical
analysis is needed to gain the required insight into structures and patterns. The realisation
of ‘new’ knowledge occurs when the user relates the information to his existing knowledge
and realises that it is different – either in the form of extended knowledge or as a replacement for previous beliefs.
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16.4 Expression modelling321
This section assumes that the aim is a product with a visual-graphic representation. There
are also other forms of representation (text and speech, for instance).
Input: Project identity, model of interaction, value model and system output in the form
of information.
Output: The finished expression in the form of a map ready for distribution through the
chosen channel, for instance.
An expression model describes the way in which information is expressed (visually, for
instance) with a view to making a meaning and thereby a decision-making basis available to
the user. The model describes the relations between and the attributes of expression elements, as well as the relations of elements to qualitative, ranked or quantitative value (cf.
the value model). The relations and attributes of elements concern in particular the level of
abstraction, position in the visual hierarchy, design and aesthetic expression. Most of these
elements are derived directly from semantic generalisation, and may mean that the model
describes which different colour zones the various object types should be represented by:
dark colours for important information, and light colours for less important information.
The design of the individual visual elements is obtained by combining the graphic variables, and is systematised in relation to the laws of gestalt, ensuring that unintentional
meanings do not occur.
Expression modelling can be defined as neutral in relation to the meaning in relation to
the user’s project. For instance, using graphic variables to produce maps does not require
the processing of information with regard to meaning, which is the case in value modelling.
But it is visual expressions that enable the user to find the meaning for which he is searching, so it is also visual expressions on which misinterpretations in relation to meaning are
based. The interpretation of visual elements by a user cannot be controlled completely using an expression model, which may add its own meaning to the visual elements; but
knowledge of a user’s situation (value model), the graphic variables and laws of gestalt will
bring the producer closer to a ‘pure’ transformation of meaning between producer and
user. The goal of the producer’s expression model is that the information should be transformed into graphic form (for instance), retaining the meaning of the information.
In addition to the development of graphics for maps, for instance, graphic presentation
includes aspects such as aesthetics, website layout, and the formulation of text for websites.
In principle these topics should also be regarded as neutral in relation to the meaning of information in relation to the user.
Graphic presentation in (geo)transmission also includes geometric generalisation, which
is the discipline referred to for many years in cartography as generalisation, without distin321

The content of this section 16.4 is largely a replication of a similar section in [Brodersen et al., 2005],
created in collaboration with Jesper Koch from Denmark’s National Survey and Cadastre.
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guishing between semantic and geometric generalisation. In the geometric generalisation of
geo-transmission a graphic picture is adapted to the meaning of the various phenomena for
a given usage – for instance on a road map the houses are moved from their true position
to allow more important information such as ‘roads’ to be given the significance that their
meaning demands. Geometric generalisation is a practical consequence of semantic generalisation. In relation to maps, reference can be made to Schweizerische Gesellschaft für
Kartographie’s publication on geometric generalisation.

16.4.1 Design (using the example graphics for maps)
Another example of design (other than graphics for maps) is design of user interfaces and presentation of data (information), which is described in [Lauesen, 2005, p.67ff] and elsewhere.
Graphic variables322
The visual elements of a map (points, lines, surfaces, legends and writing) can be described
using a range of characteristics known as the graphic variables. These graphic variables are:
size, colour, density factor, form, direction and texture. Graphic variables are the means
available to a producer in designing the visual elements. Experience shows that graphic
variables generate the same associations in most users. Owing to the lack of a formal language in cartography, it is important to master knowledge of the effects that various
graphic variables cause, making it possible to create a correct and effective transmission.
For instance, everyone regards colours (one of the most frequently used tools) as something
that contains groups (families). Similarly, density factor is regarded as something of increasing
or decreasing value. It is important to be familiar with these associations (which graphic
variables generate) because with due regard for these associations cartography can create
information that will be understood correctly by users.
The laws of gestalt
All visual expressions are perceived based on the principles laid down by the laws of gestalt: proximity, similarity, continuity, closure, continguity and symmetry. The fact that a
user is able to understand that all the red circles on a map constitute a single entity such as
towns possessing certain values is due to the laws of gestalt. If these laws are broken, for
instance by giving some of the red circles other colours, users will not perceive them as belonging to the same entity – instead they will be perceived as a series of circles belonging to
different entities which therefore possess different values. Similarly, dotted lines with too
large a distance between the dots will not be perceived as continuous lines. Knowledge of
the laws of gestalt is particularly central within the field of visual geo-transmission. The is322

See [Bertin, 1974] and [Brodersen, 1999]. [Brodersen, 1999] contains a chapter on cartographical presentation tools (including graphic variables), which is based on [Bertin, 1974] and unpublished lecture
notes by Professor Ernst Spiess. Bertin is the founder of graphic variables, presenting the concept in
the original version (‘Sémiologie graphique’, 1967) of the above-mentioned book.
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sue of whether individual visual elements belong to one value entity or the other may be of
vital importance.

Level of abstraction
The visual expression of a map consists of abstractions of a physical reality, and in their
expression modelling producers must determine the level of abstraction of each visual element. Some parts of a map might belong to one level, while others belong to another level.
Typically, the colours blue and green are used as symbols of water and forests respectively.
So the level of abstraction here is lower than the level used for the roads on the same map
that are represented by the colour orange. The forests of reality may be perceived as being
green (in the summer months at least), but roads are rarely perceived as being orange. This
kind of shift in the level of abstraction between different object types is probably unavoidable, but it is important (particularly in the choice or design of symbols of an iconographic
nature) to remain at the same level of abstraction if you wish to prevent any misinterpretations.
To determine the level of abstraction of visual elements, it is vital to understand the
user’s ability to learn about these abstractions. This is sometimes extremely difficult, so it
seems wise to stick to existing conventions regarding visual meaning. In many maps hydrographical object types are represented by the colour blue, and breaking this convention
by using the colour red instead could create a conflict in relation to the user’s understanding of the information in question.
Visual hierarchy
Based on semantic generalisation, the expression model also contains descriptions of which
elements belong to which visual hierarchy. Which elements are visually inferior to the others? Maps often contain several visual hierarchies matching the meanings contained by the
information concerned. Maps typically contain a global visual hierarchy and one or many
local visual hierarchies.
The global hierarchy applies to the visual expression of the entire map, with groups of
visual representations of different object classes ranking at the same level in relation to the
remaining groups. For example maps featuring large areas of grey tones, with the rest being
coloured.
The local visual hierarchy can be used, for instance, to differentiate between the object
types of an object class. When drawing up the visual hierarchies it is not possible to provide exact directions supported by the graphic variables, because the hierarchies are not revealed until visual collocation of the elements involved is performed. Sight is the only guiding light when ranking elements according to their visual dominance. For instance, dark
colours are not always dominant, and objects that look small can seem large if they occur in
connection with even smaller objects.

526

Concretisation – The producer’s coding

16.5 Distribution modelling323
16.5.1 Media modelling
Input: Project identity, value chart and production system output.
Output: Specification of distribution channels.
Establishing the medium (channel design) with a view to the distribution of information
(service design) involves choosing media in relation to the parameters for time, place and actions, which are fixed in the model of interaction. Time involves both an absolute and a relative dimension – in other words, when (at what point in the calendar) is the transmission to
be carried out, and at what speed. Place concerns where the transmission is to be carried out,
and therefore (as a logical conclusion) which physical channels will be relevant and available for the distribution in question. Finally, the actions described in the model of interaction must be supported by the medium.
The system output (information) is supplied in a form that is close to machine-readable
(XML, for instance). The distributor’s system must transform the system output so that it
matches the model of interaction. In other words, it must match the abilities of both the
user and the physical medium – there must be a transformation from a form that is almost
machine readable to a form that can be read by Man.
The service design seeks to familiarise the target group with the facilities of the service
so that the entire target group will be able to appreciate the opportunities and use them.
The service must be provided in an appetising form, and in a ‘language’ that the users master.
The service must be designed so it is available as a general potential and is generally useful (anyone in the target group must be able to use the service). When a user chooses time
and place, the service must release the potential values stored in the service, creating a specialised, individualised event of question and answer (= a service).
Example regarding route planning (continued):
The model of interaction prescribes that the route planning tool must be available at all
times because it must be possible for users to plan their route any time it suits them. It
has been decided that the speed of distribution must be immediate (very fast) – in other
words, the user must be given direct access to data and the chance to consider the conditions of analysis and comparison, with the result being presented immediately. The place
of route planning must be the user’s base (home, place of work etc.), at travel junctions
(the station, for instance), and en route in the actual means of transport chosen (for ad-

323

The content of this section 16.5 is largely a replication of a similar section in [Brodersen et al., 2005],
and was created in cooperation with Anders Nielsen and Jesper Koch from Denmark’s National Survey and Cadastre.
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justing the plan, for instance). In other words, the place must be fluid – the user has his
identity in the route planning system (the service), and must be identifiable in time and
place (by an active or passive action).
For the distributor the logical consequence (of the time and place chosen in the model
of interaction) of the choice of the physical channels is that in this case the service must
be transmitted via the web with a thin-client and server-page solution. Consequently, the
distributor decides that parts of this service require the possession of a portable PC and a
wireless network (or similar facilities).

Example regarding canoeing in Sweden:
The model of interaction prescribes that the route planning tool must be available in the
planning stage and during the actual performance of the activity. During the planning
stage it must be possible for the user to dream (experience potentials), to plan time and
place (journey to and from the river, renting a canoe etc.), and to extract the information
needed for the actual action. During the implementation stage the user must be able
(among other things) to navigate on lakes and rivers and gain information about facilities
en route – for instance about shops stocking and selling Belgian beer.
For the distributor the logical consequence (of the time and place chosen in the model
of interaction) of the choice of physical channels is that in this case the service must be
transmitted via the web to the user’s PC at home, as well as being transmitted via the mobile web and being transmitted (to order) as a ‘written and visual medium’ on printed, waterproof paper.

16.5.2 Channel design
Input: Specification of distribution channels, system output, expression model.
Output: Service ‘on air’ so users can use it as described in the value model.
A realised, useful system is created which the user can operate. This requires agreements about organising the activities necessary for publication. Information (metadata) must also be transmitted about the happy event – marketing.
16.5.3 Product declaration
Input: Value model, expression prototype.
Output: A product declaration.
Once a user has sensed and experienced information and started to decide and perhaps
act, it is too late for the producer to try and improve the quality of use because the communication has been completed – the producer has lost his chance! So the question is how
the producer can improve the transmission so it ends successfully in relation to quality of
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use. What can the producer do before starting the transmission to control events and improve the chance of success? The answer is that the producer can give the user information
(meta-data) about the information supplied, enabling the user to set his expectations at a
reasonable level.
The producer can increase the chance of communication by giving the user meta-data
containing messages such as ‘Expect this but not that’. Meta-data is transmitted in a product declaration. Meta-data primarily contains a description of the expected attributes of the
expected use, as well as a description of the expected use.

Figure 273. Example of product declaration. A good product declaration gives the user a chance to assess
the attributes of the product in relation to the user’s value model. Source: “Varunyt”, March 2008, Systembolaget.

The lack of meta-data (product declaration) is of course unreasonable, but unfortunately
this is often the way the geo-subjects are perceived by users. The product is not prepared
for the customers, and it rarely carries a declaration! Perhaps this is based on a well intentioned but mistaken idea that the geo-information subjects must be neutral – they must
transmit data, in other words. On the contrary! Information must be transmitted, and it must
be accompanied by a declaration! Far too often users meet a large quantity of data or information which is only declared in relation to production. There are plenty of details
about production324, but this is not what users are interested in. Users are interested in
finding a meaning (value) in the information that will enable them to decide and perhaps
act.
Two types of meta-data (product declaration) must be produced: one for users about
quality of use, and one for the other co-producers about production conformity.

324

See ISO’s standard: Quality principles no. 19113, Quality evaluation procedures no. 19114 and Meta-data no.
19115. And see ‘Afrapportering af projekt 4.3.1’ [Servicefællesskabet, 2004].
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16.6 The producer’s coding: conclusion
There is probably more literature about the processes and states described in this chapter
on the producer’s coding than about any other topic in this book, and the subject is more
thoroughly dealt with in the technical sciences (literature on information architecture, for
instance) than any other. The list is long and wide, which is why there is no need in this
book to consider such topics in any greater depth.
The most important task of this chapter is to draw attention to the processes and states
that follow the choice of information (value modelling), thereby completing the connection
between all these processes and states. As mentioned above, the whole of part three of this
book is of the type secondness – less speculative and more a question of registration. As a result, a discussion of the truth value of this chapter and part three as a whole (cf. rhetoric)
will rest on a concrete use in a concrete project – apart from consideration of the principal
procedure of course, as described in part three of the book. Any such consideration requires empirical data (because concrete action is involved in part three of the book), which
is not contained directly in this book. But empirical data is represented indirectly, indicating
a positive attitude to the principal procedure. The empirical data is obtained indirectly because part three and in particular chapter 16 have been created in cooperation with a producing organisation (Denmark’s National Survey and Cadastre). The positive attitude is
implicit in the agreement reached (communication) based on the respective horizons of
understanding of the parties concerned.
It is assumed that the processes and states described in this chapter 16 on the producer’s
coding are neutral in relation to content, to the meaning of information. It is doubtful
whether this assumption is entirely justified, because the interfaces between value modelling and coding are not entirely clear. Are the processes of semantic generalisation and classification of information (cf. section 15.6) to be found in value modelling, in coding, or in both places? It
is difficult to answer this clearly – the answer depends on the concrete project concerned.
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17 Quality control
A producer transmits information to a user. The user senses, experiences and realises. After the user’s sensing, experience and realisation (of the information received), a decision is
made and action may be performed, cf. processes (5), (6) and (7) in the model of states, see
Figure 213. In relation to the framework of this book, there are no systematic models or
methods to describe the mechanisms that control these processes inside the user’s consciousness, cf. reference to cognition theory in sections 9.2, 9.6 and 11.4.1. So other means
must be used to find out whether the activities performed in the transmission have led to
the desired effect – the achievement of agreement (communication).
The fundamental question arising from this issue for a producer is how the producer
knows whether the transmission is good or bad. Or: To what extent is the producer’s performance good, poor or absolutely terrible? Or: How does a producer know whether they
have produced good information and achieved communication (agreement with the user)?
It is necessary to discuss the concept of quality and introduce methods to assess or even
measure the quality of transmission, because otherwise the producer will be acting in the
dark in relation to quality of use.

17.1 Definition of quality
17.1.1 Quality in a philosophical sense
The word quality is often used in discussions of information: bad quality, good quality, high
quality, unnecessarily high quality or just quality. But what is quality, and can the word mean
different things?
[Lübcke (ed.), 2001] defines quality as a synonym of attribute.325 The origin is Greek and
Latin, meaning ‘howness’. Lübcke also writes that a distinction can be drawn between primary, secondary and tertiary quality, with primary qualities being attributes possessed by objects
in themselves, secondary qualities being attributes that objects do not possess in themselves but only as they are perceived by us, and tertiary qualities being attributes that are
solely dependent on our randomness and/or historical-social situation. But Lübcke also
points out that a number of philosophers have criticised this distinction, including Berkely
and Husserl, referring to the fact that all qualities depend on human perception and consciousness.
The discussion of quality is thus linked to phenomenology and philosophical hermeneutics (see chapters 6 and 7), which discuss and describe what we actually know about phe325

This concept definition is of the type firstness, cf. section 6.4.
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nomena. If quality and attribute are regarded as synonyms, the logical consequence must be
that there is no difference between quality theory and phenomenology and philosophical
hermeneutics. Discussing the attributes possessed by a phenomenon is the same as discussing the qualities of this phenomenon, which returns us to the points made in chapters 6
and 7. The quality of a phenomenon is the same as its attribute(s).
This explanation is fine for the philosophical part of this book, but it is not satisfactory
for concretisation (part three). Discussing attributes is not operational in relation to quality
control, when a producer needs to find out whether the products produced are good
enough. It must be possible to derive method-like descriptions of quality in relation to quality control. Quality is not an absolute entity which automatically generates cash. For instance, one attribute of a transmission could be that nobody understands it! So when
transmission is involved the word quality should be understood to mean the attributes of a
given transmission. It is reasonable to wish that one important attribute of a transmission is
that it leads to agreement with regard to one or more aspects of a case.

17.1.2 Quality in a practical sense
In the mid-1990s KMD (a Danish IT and consulting company) demonstrated a procedure
for the quality control of software products. A number of potential users were confronted
with a prototype for a software product, and asked to perform a series of tasks that the
software product was expected to enable them to perform. The users were also observed
(speech and behaviour). This gave the development department information about the
strengths and weakness of the software product prototype – with regard to the use of the
software product by potential users. The same procedure is described in [Lauesen, 2005].
This inspired me in 2001 to contact Risø’s department for systems analysis, where similar quality control of user interfaces was carried out at power plants, in aircraft cockpits, in
trains, newspapers and elsewhere. This resulted in [Brodersen et al., 2002], which describes
a quality control trial like that of KMD, supplemented by the registration of eye movements and the grading of task performance etc. In this trial quality was defined as the extent
to which trial subjects complied with the producer’s expectations of them, measured in terms of the solution of a series of map-reading tasks. Or: To what extent were the trial subjects able to
carry out the tasks which the producer expected in connection with the product concerned
(in relation to the target group represented by the trial subjects)? The conclusion of the trial
was that it did in fact make sense to compare the producer’s expectations with the actual
performance of the users, because there was sufficient statistical significance in the data
and so much information value in the result that the fundamental feelings of the producer
were affected (the results caused a certain amount of discomfort). The results showed (although they were modest in quantity) that there is a basis for carrying out further trials because such significant differences between the producer’s expectations and the actual performance of the users were revealed that it gave rise to a serious suspicion that the produc-
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tion of geo-information and related transmissions is not as healthy as the geo-subjects
might think (hope, expect) – in relation to what the users can manage and what the users
expect.
This was a historical account (via KMD and cooperation with Risø) leading to a definition of quality control: Quality control is the comparison of expectations of and experience of
the attributes of a given transmission, service, product etc.326 Expectations and experiences
may be between a producer and user, but they also occur in a person’s consciousness – for
instance when people consider particularly problematic issues in their own minds.
A similar perception of quality and quality control can be found in the software business
(cf. the KMD example above), for instance in [Lauesen, 2005] and [Juhl, 2006]. [Juhl, 2006]
systematically discusses various aspects of the concept quality. Juhl is concerned with software development and a discussion of how software producers can ensure that the products that they supply to their customers are good. Juhl underlines five ‘characteristic perceptions’ of the concept quality327: ”1. Quality is an objective and absolute specificiable
product attribute (the more the better). (…) 2. Quality is objective and relative to specified
requirements (meets a requirement). (…) 3. Quality is subjective and relative to the user’s
needs (popular). (…) 4. Quality is a compromise between demands and finance (meets a

326
327

This concept definition is of the type thirdness, cf. section 6.4.
[Juhl, 2006]: “1. Quality is an objective and absolute specificiable product attribute (the more the better). (…) A computer with a higher speed is of higher quality than one with a lower speed, if speed is
the desired quality. So quality is an attribute that can be determined objectively and absolutely using
measurements, providing that there is agreement about the attributes being evaluated and the way
measurements are taken. The problem with this perception of quality is that it is not always possible to
draw up an absolute measuring scale expressing an appropriate quantification of the quality level. For
instance, how do you quantify the quality of a user interface?”
“2. Quality is objective and relative to specified requirements (meets a requirement). (…) The
most important elements (involve) drawing up requirement specifications for a product and developing a product to meet these requirement specifications. A computer system working at the speed
specified in the requirement specifications is thus a quality system. Based on this perception, it is possible to control developments because requirement specifications are taken as an expression of the
quality expected of the product. (…)”
“3. Quality is subjective and relative to the user’s needs (popular). (…) This perception is subjective and characterised by the fact that the products that best meet the wishes of users have the highest
quality. There is a problem with this definition. Is the best product the product that best meets most
of the requirements? Is popularity associated with quality? The problem with this perception is also
that it relieves the consultant of all responsibility because the customer is the only one who decides
whether a system is good or not. (…)”
“4. Quality is a compromise between demands and finance (meets a requirement and is cheap).
(…) According to this perception, quality means (…) that a product is best at complying with certain
customer conditions. These conditions are (a) actual use, and (b) the price of the product. (…)”
“5. Quality is absolute and indescribable (intangible and abstract but obvious). (…) Even though
quality cannot be defined, you know what it is when you see it. Quality characterises the ultimate that
can be achieved and no compromise is accepted – unlike average or poor products. Quality is both
absolute and universally recognisable. Quality is timeless, and quality does not change due to changes
in taste and style. Quality is a fundamental attribute which cannot be analysed and which we can only
learn about by experience. (…)”
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requirement and is cheap). (…) 5. Quality is absolute and indescribable (intangible and abstract but obvious). (…)
[Juhl, 2006] concludes with his own definition328 of quality: “Quality is a reflection of
the evaluation of one or more person of the agreement between their expectations and
their experience of a product or service.” Juhl’s definition matches the above-mentioned
definition of quality control.
Quality control can now be entered into the model of states (as in Figure 214 and Figure
274) as the comparison between the ideas of the two parties about the attributes involved

328

[Juhl, 2006]: “My perception of quality is not directly one of the five mentioned here, but some elements or ideas are taken from the five. The perception of quality that I wish to use must contain the
following characteristics:
Quality is a subjective entity that is dependent on each individual (individual perception).
There is no general agreement about what quality is. The evaluation of quality is based on the observer’s experience or perception. Different people and groups have different experiences, interests
and needs, so thay have different backgrounds for evaluating quality.
Quality can be planned and explicitly evaluated (measured).
Even though quality is essentially a subjective entity, effective quality control requires planning of
the required quality and evaluation of the resulting quality. It is difficult to explicitly evaluate and
measure quality, but in practice it is necessary to aim for an operational approach.
The level of quality can be expressed on a scale.
The interesting thing is not whether a system has quality or not. The interesting thing is the degree
of quality evaluated for a given system. I have chosen the following perception of quality, which contains these three characteristics:
Quality is a reflection of the evaluation of one or more person of the agreement between
their expectations and experience of a product or service.
According to this perception of quality, a quality product for the customer and users is a system
that complies with their general expectations of the system in the actual situation of use. Their expectations are not necessarily in accordance with the requirements specified in the requirement specifications. Nor are they limited to these requirements. The users/customers may not have identified their
expectations, and they may not be able to transmit their expectations explicitly.
As a result, there is a need for close cooperation between the customer and me (the person tendering or receiving the order) in the process of analysis and (the consultant or consultants) in the
process of implementation and a subsequent adjustment stage so I can keep up to date with the customer’s expectations and the customer can adjust his expectations in relation to the product that is actually supplied. Cooperation will give the customer the chance to influence the development of the
product and submit complaints regarding anything that does not live up to expectations.”
For pejIT (a company) expectations regarding consultant services may be that they should observe
the framework (time and money) that is normal practice (defined by us jointly), and that the product
developed should meet the customer’s expectations so my reputation is improved or at least does not
sustain any damage.
The project should comply with the expectations of the customer, the company and the individual
project participants. A good project is characterised by the fact that this is achieved. However, it may
be very difficult to achieve this combination because all these expectations are not coincidental and
explicit. The expectations of the individual consultant are often unclear and implicit.
The expectations of the individual consultant often require the work to be interesting and challenging, leading to development. But I also assume that consultants want to develop a product that
lives up to the customer’s expectations. In addition, there may be a great number of individual expectations and interests that the individual consultant needs to fulfil before he regards the project as a
good one.”
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in a case (expectations of the case and actual behaviour in use). It is probably impossible to
directly measure the quality of the communication process while the process is active. The
producer and user may be fortunate enough to register subsequently that ‘something’ happened, and that there were some good qualities (attributes) in the transmission and thereby
the communication. This ‘something’ is an experience by the user that his consciousness
has increased and been improved in a way that enables him to decide and perhaps act as
well. It is this subsequent effect (the result of the communication process) that can be
measured – thereby achieving the required quality control stipulated above.
Quality control compares two perceptions of the attributes of a case, so there must be
one quality perception (state) in the producer and one quality perception (state) in the user.
It is not the producer’s or the user’s qualities that are interesting, so from now on these
two domains will be referred to as production quality and quality of use respectively. This also
matches the principle of states and processes, since quality control is a process in which the
two states are compared. Two states cannot be compared (or placed in relation to each
other in any other way) without a process. See [Gadamer, 2004, p.363ff].

Figure 274. In quality control, which is a process, the two states production quality and quality of use are compared – in a comparison between the ideas of the two parties concerning the attributes in a case or their
expectations of a case and their actual behaviour in use.

In the geo-subjects production quality is what people normally mean when they talk
about quality (observing exchange formats, data consistency, production times etc.) Pro-
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duction quality is described (for instance) in ISO/TC211’s standard no. 19113 ‘Geographic
information – Quality principles’. This standard defines that quality consists of elements
such as: completeness, logical consistency (format and topology, for instance), position accuracy, time specification and thematic accuracy – all in relation to product specifications.
In addition, the standard mentions that non-quantifiable elements can be added such as:
purpose of the data set, including intended use, actual use and production history of the
data set. The standard explains that its data quality elements calculate the difference between the produced329 data set and the ideal data set, which is in accordance with the concepts of the product specification. The meaning of the information is not directly a topic in
the ISO standard. A Danish profile of this ISO standard (and ISO’s standard for meta-data
no. 19115) has been drawn up by Servicefællesskabet for Geodata in ‘Afrapportering af
projekt 4.3.1’ [Servicefællesskabet, 2004].
Production quality has been discussed (and is still being discussed) widely in the geosubjects, for instance in the above-mentioned ISO standard no. 19113, so it will not be
dealt with any further in this book. But quality of use is a relatively unknown quantity in the
geo-subjects, which is why it is discussed in the sections below, including a definition of
concepts that can be used to describe quality of use, and a brief description of a method
taken from [Brodersen et al., 2002] to carry out quality control. As described above, quality
of use can be regarded as attributes in relation to a user – the actual qualities (attributes) of a
transmission in relation to the user’s expectations.

17.2 Theory of transmission quality and quality of use
Basically, users take part in a transmission (a conversation or search for information via a
web service, for instance) because based on an idea regarding the implementation of a project they are looking for information that can expand their horizon of understanding so
much that they feel able to make a sensible decision and perhaps even act (or the opposite,
which is to decide not to act). So a theory about quality of use must focus on whether the
user thinks that there has been a sufficient expansion of their horizon of understanding.
Consequently, it must compare the user’s expectations with the user’s actual experience in relation
to the addition of information. This can also be called information value, cf. [Knöpfli, 1985] –
the registering of change (see sections 8.3 and 8.5 on entropy and redundance in connection with communication models, and footnote 289 on [Bateson, 1972]’s definition of information).
Quality of use is the meaning being searched for as the result of communication. Or:
Quality of use is the change in information value that enables the user to perform a given
task.330 This phenomenon is ‘composed’ of three ‘levels’ (firstness, thirdness and second329
330

What is involved here is the tested data set, because all data sets are of course produced.
This concept definition is of the type thirdness, cf. section 6.4.
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ness): opportunities, wishes to achieve feelings of a particular kind (firstness), a place in the
system with clarity, a common good like the road network, legal system, rules of law etc.
(thirdness), and the benefit to service providers and users – the feeling that you have got
something for your money (secondness).
According to section 10.2 and the model of states (Figure 185), the horizon of understanding consists of the following elements (cf. chapter 14). In other words, the user
searches for information that fits these areas of the horizon of understanding. According
to section 15.5, this makes it relevant to find out what question the user asks.
- project identity, hypotheses
- knowledge, experience, abilities, attributes
- psychological processes, feelings
- external conditions
Examples of questions:
Project identity, hypotheses
– Will my questions be answered (do they fit my project)?
– Do I belong to the target group?
Knowledge, experience, abilities, attributes
– Can I find my way round the homepage hierarchy of pages and sub-pages?
– Where will I find the functions that are relevant for me?
– Is there a glossary and legend making it possible to interpret the signs?
– Is the choice of graphic variables sensible in relation to the information, or is
there a logical connection between the appearance of the legend (what it presents) and the information on which the presentation is based?331
Psychological processes, feelings
– Can I trust the web service provider?
– I wonder why they are making this available.
External conditions
– Can I take the information direct from the web onto my PC?
– Do I need a code to access the information?
– Is all the information available from one source, or does it have to be retrieved
from various web services?
– How old is the information, when was it updated?
– Are the object definitions and relations unambiguous?332
– Can I afford it (an a priori cost-benefit analysis)?
331
332

The user probably does not know the concept the graphic variables, but indirectly the user would be surprised if a sensible (logical) choice had not been made.
The user probably does not know concepts like object definitions and object relations, but indirectly the user
would be surprised if these were not unambiguous.

537

Lars Brodersen – Geo-communication and information design

These four elements in the user’s horizon of understanding can be converted into more
operational concepts – operational because they encourage associations to the meaning of
the concepts to a greater extent.

Figure 275. Based on these examples, the four elements in the user’s horizon of understanding can be
converted into more operational concepts – operational because they encourage associations to the meaning of the concepts to a greater extent.

The user’s experience of the factors relevance, usefulness, accessibility and credibility can be called
transmission quality.333 This makes it possible to create the following formula for transmission quality (Figure 276). The formula is constructed in the form of a (mathematical) product and not a sum, because logically the transmission quality will be very small or even zero
if just one of the factors fails.

Figure 276. The transmission quality formula. Transmission quality is the product of the four factors relevance, usefulness, accessibility and credibility. The unit for these elements remains undefined.

As described above, the user’s experiences (transmission quality) is one thing, and the
user’s expectations another. The logic is that a transmission is successful if the experience
corresponds to or even exceeds expectations. So it is reasonable to use the relationship between expectations and experiences as a measure of the success of a transmission.

Figure 277. The simple quality of use formula.

333

This concept definition is of the type thirdness, cf. section 6.4.
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With the division of transmission quality into the above-mentioned elements, the simple
quality of use formula can be converted into the extended quality of use formula below.
No units are used (metres, currency etc.) – the formula is qualitative.

Figure 278. The extended quality of use formula.

The quality of use formula shows that the quality of use is low if just one of the user’s
experiences is lower than the user’s expectations! The essential point in the entire issue of
quality of use is that the user’s experiences and the user’s expectations are the factors controlling transmission quality.
As long as no model of interaction is described (cf. section 15.4) for the project, it is
meaningless to talk of quality. Because how can quality be measured without a model of interaction? In a model of interaction the user’s expectations are fixed, for instance. It is the
user who decides what the information will be used for. The user obtains the information
that possesses exactly the right qualities needed to satisfy the sub-factors in the quality of
use. And the evaluation of this is something the user does entirely alone.
Firstness (objects and data) is simply present, and in principle possesses an infinite
number of qualities. Each of these qualities can be realised if the object is confronted with
a usage, cf. chapters 6 to 9 and 11. As soon as a firstness (data) is connected to a usage, it
changes status and becomes a secondness (information), thereby introducing attributes that
can satisfy the quality of use factors.

17.3 Product declaration (meta-data)
Once a user has sensed the information, experienced it and started the process of realisation, it is too late for one transmission to try and improve the quality of use. The chance has
been lost! The parties can gain a new chance by going round the roundabout again and trying a new transmission. But the best idea is to try and do the job properly the first time –
particularly in projects in which the response time from the user to the producer is relatively long (projects in which the user cannot send a transmission directly back to the producer at the moment the user acknowledges that the quality of use is low.
So the question must be how a producer can improve a transmission to ensure that it
ends successfully in relation to quality of use. One possibility is that the producer gives the
user meta-information (meta-data) (about the information), enabling the user to set his expectations at a reasonable level. If the producer gives the user meta-information containing
the message ‘Expect this but not that’, the chance of successful transmission will increase.
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Meta-information can be transmitted in a product declaration. In relation to the theory in
chapters 6 to 9 and 11, meta-information is a description of the expected attributes of the
expected use and a description of the expected use.
In the geo-subjects meta-data is used to describe production quality. One example of this is
the use of [Servicefællesskabet, 2004]. But meta-information – a description of quality of use
– is rarely supplied to users. Aircrafts, cars, medicine, food products etc. all come complete
with a product declaration. Why should/can/must geo-information not be accompanied by
meta-information regarding its quality of use? Whenever I have presented these thoughts
regarding meta-information about quality of use, I have been told that it is inconvenient to
provide such information. I cannot understand this. Meta-information that would make it
possible for users to pre-evaluate information and adjust their expectations should surely
be a natural feature of any modern IT-based society.
Such issues are unreasonable, but unfortunately this is how the geo-subjects are often
perceived by users. The product is not prepared for the customers, and it is rarely accompanied by a product declaration! Perhaps this is based on a well intentioned but mistaken
idea that the geo-information subjects must be neutral – they must transmit data, in other
words. On the contrary! Information must be transmitted, and it must be accompanied by
a declaration! In my view, far too often users meet a large quantity of data or information
which is only declared in relation to production. There are plenty of details about production, but this is not what users are interested in. Users want a meaning of the information
that will enable them to decide and act.
Example of a product declaration template for geo-information (not complete):
Relevance:
– Project identity (purpose, target group and usage)
– What message is to be transmitted?
– Reason for starting the project
Usefulness (consisting of operation and expression):
– Operation
– Description of the planned standard usage
– Special skills needed for operation
– Form of expression
– Legend
– Interpretation guidelines
Accessibility (technology, standardisation, cooperation):
– Special requirements for access
– Special requirements for hardware and software
– Position and links to other information
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– Origin, updating, accuracy etc.
– Price
Credibility:
– Guarantees
– References
A distinction can be drawn between implicit (hard) meta-data which can be derived
from the information, and explicit (soft) meta-data which has a descriptive nature.
This kind of product declaration makes it possible for users to set their expectations so
that the quality of use formula probably ends with the figure 1 or more, indicating success.
The Swedish Systembolaget (Alcohol Retail Monopoly) publishes a catalogue in which
each wine is described using a number of parameters that enable the user to evaluate and
set their expectations with regard to oak-barrel maturing and grape varieties. Wouldn’t it be
marvellous if geo-information was accompanied by this kind of impressive product declaration too!

Figure 279. A product declaration from the Swedish Systembolaget. Notice how detailed the product declaration is, and how well it targets the user’s needs. Wouldn’t it be marvellous if all information or communication was accompanied by this kind of impressive product declaration! Source: “Varunyt”, March
2004, Systembolaget.

17.4 Measuring quality of use
The discipline called measuring the quality of use has played a surprisingly minor role in research into the geo-subjects and related subjects. As mentioned in section 4.3, the geosubject literature merely mentions that such measurements are possible.
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[Castner et al., 1978] and [Castner et al., 1984-1985] describe trials involving measuring
eye movements to find a connection between the complexity of a map picture and various
parameters related to eye movements. The results were not apparently significant, and no
further trials were performed. [Jørgensen, 1998] is one of the few to describe actual trials to
measure quality of use. His trial subjects were asked to answer a number of questions using
a number of map types depicting the same landscape. Among other things, Jørgensen concluded that the users performed worst using a topographic map, and that this was the map
type with which the users felt they performed the task best. In other words, there was a
significant difference between the users’ own assessment and the actual results. Jørgensen
also found that the users performed best when using a so-called ‘prospect map’ drawn
from a bird’s eye perspective (even though the trial subjects felt that this was one of the
worst map types for the task in hand). These trials have not been followed by others. The
Canadian national atlas was tested for quality of use in connection with its development
work [Kramers, 2005], but as far as I am aware this is the only major project in the geosubject world to have tested a prototype before starting mass production.
[Brodersen et al., 2002] describe a trial in which the subjects were asked to perform 22
tasks using a topographic map (in two different designs). The test parameters334 were correctness, reliability and speed (in answering). The measurements were taken by registering eye
movements, task performance, thinking aloud, and semi-structured interviews. The tasks
were divided into groups of increasing complexity corresponding to firstness, secondness
and thirdness. The trial set-up was developed in cooperation with Risø’s department for
systems development, and had been used successfully in the development of user interfaces
in aircraft cockpits, trains, power plant control panels, newspaper layout and elsewhere.
More than anything else, the result of the trial showed that this is a method that can very
probably be used to control the quality of use of prototypes in geo-transmission. The trial
showed that there seems to be a significant difference between the producer’s expectations
of the performance of users and the actual abilities of the users. Roughly speaking, the trial
showed that users were able to perform over half of the tasks successfully, whereas the
producer expected 85% correct performance. Further trials have not yet been carried out.
It seems interesting to pursue the line described in [Brodersen et al., 2002] with regard
to the development of a method of measuring quality of use. It is probably not possible to
measure the parameters in the quality of use formula (Figure 278) directly, because they are
an expression of the user’s experiences or expectations. Measuring such parameters would
seem to be a rather complex undertaking. But on the other hand, it does seem likely (cf.
[Brodersen et al., 2002]) that the parameters can be measured indirectly by measuring other
parameters that can be measured directly – the parameters of correctness, speed and reliability
mentioned above. The latest developments of hardware and software make it possible to
334

The test parameters correctness, speed and reliability were borrowed from text analysis cf. [Elbro et al.,
1991].
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carry out trials of geo-transmission in web services (for instance) in a situation very close to
reality – unlike both Castner’s and Brodersen’s trials, which owing to the hardware facilities
available at the time do seem somewhat laboratory-like. In relation to the theory formation
of this book, it seems obvious to try and carry out such trials on the basis of the ten phenomenon types – asking the trial subjects to perform tasks based on each of the ten phenomenon types.
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18 Conclusion
18.1 Point of departure
The point of departure for the work whose provisional conclusion is outlined here was a
sense of wonder that there were apparently no theories, models and methods for a systematic and controlled identification and selection of the content of information with a view to
geo-communication – with a view to reaching agreement about certain aspects of a case
and its location, in other words. The question of how to decide on content A rather than content B in a given transmission task (and to document the choice) in a systematic and controlled fashion.
Even though this question appeared as long ago as the start of the 1980s, no directly
relevant theory, model or method has been found in the intervening years. The work leading to this book has included the study of existing explicit knowledge (literature etc.) in relation to the above-mentioned question. The question is mentioned occasionally in the literature, and has cropped up occasionally at conferences and elsewhere. But until this book
was written nobody has tried to draw up an actual theory (with models and methods) to
answer it. Most of the explicit knowledge that has been studied starts in general by recording the fact that there is some content in the form of information which is subsequently processed. Once the content has been created in the form of information, there are a
great number of models and methods for systematic and controlled work. But the abovementioned question concerns the content before the creation of information – and to this
question I have found no answer. Where does the content come from? This is why it was
necessary to carry out the work resulting in this book.
The launch pad for my research into the above-mentioned question was an awareness of
the fatal absence of knowledge of this question in connection with my teaching in the mid1990s. I found inspiration in setting the course of my research work when reading Charles
Sanders Peirce’s phenomenology and semiotics. In Peirce I found a general systematics for
the analysis and identification of phenomena, motivations and relations. And this formed
the foundation of the theory I was searching for.

18.2 Result
Has my 27-year quest to develop a theory and models succeeded? A possible theory has
been developed, at least. The four most important results of my work, which also represent
the domains to which this book contributes in particular, are a definition of communication
(p. 399), a transmission and communication model (pp. 376 and 381), a model of states (a metainformation model) (p. 296), and a model for a method of information design (a producer’s activities
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and states in relation to data flow) (p. 442). These foundations give producers a much better
chance of creating information with a view to its usage in geo-communication on a systematic and controlled basis. The aim is not to create final, true, objective or neutral information, but to ensure that the content of the information has been created consciously and
methodically – so producers know and can explain why content A was chosen rather than
content B.
In addition to the four main results mentioned above, a number of sub-results have also
been achieved such as a consistent introduction of the principle that states and processes
alternate in the book’s communication models (the model of states and information design
model, for instance); a principle that has not been seen before in any communication
model. One side-result (side-result because even though it is significant it was not the goal
of the work) is the sum of the overall work, which has led to acknowledgement of the necessity and possibility of defining and describing the necessary paradigm shift from the traditional geo-subject cartography-based domain to a communication-based geocommunication domain.
The results of the book have been created on a foundation dominated by the world of
the geo-subjects, and as such the results apply to this domain at least. But based on conversations with experts from other domains, I suspect that the results of this book can be
transformed more or less directly to other domains (providing that these are also based on
the communication principle). If this is the case, the overall result of this book is a general
information theory.
To achieve the result(s), it has been necessary to include and combine a number of
branches of science. Generalising the issue so that it deals with people creating a content
which is offered to other people using information and systems (web services, for instance)
with a view to enabling these people to perform given tasks335 made it clear that people,
processes, states and technology were involved. It also revealed that the theory in this book
was located somewhere between the humanities and science/technology. The domain of
geo-communication is basically defined as a communication discipline based on a phenomenological understanding of the world.

The communication concept
The point of departure for the work was Hans-Georg Gadamer’s philosophical hermeneutics, because I am convinced that the basic elements of philosophical hermeneutics describe human behaviour as it actually is – with regard to the aspects that are relevant in relation to the task of this book. In other words, all new tasks require the expansion of your
335

Information is always produced with this intention. Nobody ever produces information simply to
make it available to unknown target groups and unknown usages. For one thing there will always be a
horizon of understanding (common sense and historicity) behind the activities of any producer; and
for another nobody ever produces information simply because they want to be ‘nice’. The production
of information is too expensive and difficult for this.
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knowledge (because the conditions for performing the task are in principle unknown); and
any attempt to expand your knowledge requires understanding of the conditions occurring
within the domain of the task in hand. Generally speaking, understanding involves using
new knowledge (in combination with old knowledge) instead of merely reproducing it, so it
is necessary to reach agreement between the two parties concerned regarding certain aspects of a given case. These two parties could be two people involved in a discussion, one
person and a text, one person and a web service, or one person discussing a difficult case
in their own mind. Only by reaching agreement about certain aspects of a given case is it
possible to perform a given task. This is a fundamental element of the theory developed
here: Communication is the achievement of agreement about one or more aspects of a case
based on the sum of a number of transmissions. Similarly, geo-communication is communication leading as a minimum to agreement about the location of a case. In the literature the
concept of communication is explained with a degree of uncertainty, because there is no
true, general definition of the concept and it is often confused with the concept of transmission. As a result, it was necessary to define the concept in relation to the theory formed
in this book, which has been done based (among other things) on Gadamer’s philosophical
hermeneutics. The definition thus matches the original meaning of the word, which is to
share (Latin: commūnicāre). But what does agreement mean? This is also described in
Gadamer’s philosophical hermeneutics: agreement involves making the horizons of understanding of the two parties overlap (merge). This definition of communication as the
achievement of agreement is different because it focuses on conditions and goal at a general
level, while other definitions tend to describe means.
In the theory developed in this book, the elements (means) of communication (cf. definition above) are described using a model of states and a geo-communication model. Of the two, the
model of states is the more complex and fundamental. The model of states is based on
process-communication models designed primarily by Antonín Koláčný and Umberto Eco
(both probably based on Shannon & Weaver’s model). One distinctive feature of Eco’s
communication model is the concept of code agreement, which can also be found in new
rhetoric and argumentation theory. Code agreement means that transmission must not only
contain information but also promote agreement about the way in which information is
exchanged, and about credibility. So there are no fewer than three types of parallel transmission in what is normally perceived as a single transmission with a view to achieving
communication.
One distinguishing feature of the communication models examined here is that no explicit distinction is drawn between process and state. A distinguishing feature (or should I say
a peculiarity?) for which I have not found a cause. Perhaps this is because the principle of
process and state belongs to the sciences and communication models belong to the humanities
(roughly speaking). Traditionally the level of communication between these two academic
areas has not exactly been overwhelming! In the theory formation of this book the principle of process and state has been strictly included in the model of states, leading to particular
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clarity and insight with regard to the elements (processes and states) of which transmission
and communication consist. But what if it is actually nonsense to describe ‘the world’ using
diagrams (boxes and arrows)? What if people actually perform tasks in a way in which all
the ingredients are involved at the same time – what if work does not consist of processes
and states? For instance, a chef needs to keep a whole case in his mind at the same time if
the result is to be successful – the case being primary produce, ingredients, guests, recipes,
kitchen utensils, feelings, senses, purpose, goal etc. With regard to this point I would say
that this book does not seek to describe Man’s working practices – neither physical nor mental.
The book does not describe method! It describes a theory including models which producers can use to gain an overview and insight in relation to elements and relations in an overall case, leading to the creation of documentation.

The model of states
A state between two processes can be perceived as an interface between the two processes.
Consequently, it is necessary or at least appropriate to describe this interface and its content in a standardised fashion. This can be done by using the extended model of states, which
can also be regarded as a meta-information model. The model of states is based on Charles
Sanders Peirce’s phenomenology and semiotics. A phenomenon appears via three signs:
referent, representamen and interpretant (object in relation to an idea, messenger and consciousness respectively). At the same time, a phenomenon may find itself in three states:
firstness (potential), secondness (the concrete) and thirdness (relations). If firstness, secondness and thirdness are regarded as dimensions (zero-dimensional, one-dimensional and
polydimensional respectively), we can infer that there are a total of ten phenomenon types
involved when identifying and analysing phenomena. These ten phenomenon types appear
in (are described by) nine different signs. In the model of states Peirce’s phenomenology and
semiotics in combination provide a general systematics for (thirdness) analysis, identification and description of phenomena. Phenomena are the basis of all transmission and
communication; so if it is included in a given transmission as a form of cross-section, the
model of states gives us the chance to analyse, identify, describe and record the phenomena
and their attributes (as phenomena) involved in the given transmission. The model of
states serves as a reference base or template for analysis, identification, description and recording of all the states in the model of states – of all the interfaces between given processes.
If the model of states is placed in relation to philosophical hermeneutics, it becomes apparent that an ideal transmission not only needs to work ‘properly’ in terms of processes
and states as prescribed by communication theory – a certain amount of content must also
be present in the information to be transmitted. A phenomenon appears via the three signs
referent, representamen and interpretant; this is the fundamental basis of any transmission. Without phenomena there is nothing. Phenomena can occur in the three states mentioned
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above: firstness, secondness and thirdness. But unlike signs, phenomena do not necessarily ‘avail
themselves’ of all three states. So between a producer and a user in a given transmission the
state in which phenomena occur is not certain. But at the same time, and this is critical
with regard to good transmission, as a consequence of philosophical hermeneutics a user
has a right to expect all three states to be available – in other words, all ten phenomenon
types must be present in an ideal transmission. So the producer must ensure that all ten
phenomenon types are present in all transmissions! This principle, which I have not seen
described anywhere else, provides the opportunity to prepare a transmission for the largest
possible chance of success – in other words, the model of states must also be used as a
checklist in preparing a transmission.

Reason for the content
Why is content A rather than content B included in a given transmission? This was the initial question posed by this book. But ‘why’ questions are always hard to answer completely.
A complete answer to the question ‘Why did you take a piece of that cake when you
weren’t allowed to?’ requires a life-long account which might include traumatic experiences
from your childhood, food shortages and other factors. The theory formed and described
in this book does not give a direct answer to the question, nor does it provide a means of
answering the question directly. But the theory does provide a basis for working systematically and in controlled fashion with the content of information. The producer is given the
chance to plan and document the thoughts, decisions, conditions and preconditions leading to a given content in the information of a given transmission in a systematic and controlled fashion. The producer is therefore able to plan the content on a systematic and controlled basis, and to answer in a concrete case with a reasonable degree of detail and precision why content A was chosen rather than content B.
Empirical data
A theory should be (and in most cases is) followed up by empirical data – by usage and experience. Based on empirical data, a theory can be adjusted and improved. This book never
intended to carry out the practical-concrete design of transmission procedures. From the
outset the goal has been the theory mentioned above (and described in part two of the
book). But despite this fact, and with all due respect for my own theory and Peirce’s principles, part three of the book does take a principle step towards the practical, concrete implementation of the theory.
Concretisation, the preliminary stage of empirical data in part three of the book is created partly based on a research project carried out in cooperation with Denmark’s National
Survey and Cadastre. The purpose of the project was to explore the potential for using the
theory developed in this book in a practical-concrete domain. The goal of the research project was a standard for transmission procedure which can be used in the practical-concrete
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everyday context of a production unit. The standard [Brodersen et al., 2005] was developed
and written, and at the time of going to press (October 2006) forms a working basis for a
major development project at Denmark’s National Survey and Cadastre for the Danish
armed forces. In relation to this preliminary stage of empirical data, it can be concluded
that the theory apparently achieves its goal – in relation to the target group, which ultimately comprises producers of information for geo-communication. However, it is necessary to wait for the results of further trials before passing final judgement on the theory in
this book.
However, it is not only for reasons of principle that the theory should be concretised. It
is also necessary for practical reasons. For instance, it may be hard to imagine that the theory’s complex mixture of abstract processes and states can actually be put into practice – in
other words that transmissions between two parties should include the completion of a virtually endless series of forms and models of states. Consequently, it is necessary to use deductive trials to develop practical and manageable variants of this book’s models. However,
it is worth mentioning that with a certain amount of mental training it is possible to keep a
mental version of the model of states in the consciousness to strengthen the analysis of
concrete transmissions. A mental variant of the model of states in its current form can be
used to analyse why a given item of information in a document or meeting, for instance,
has apparently got stuck, is going round in rings, or is travelling in many different directions. But in the practical world of everyday production, other means are required than the
abstract means described in this book’s theory and models. There is a reason why part
three of the book describes an initial attempt to describe a model for a method in principle.
The model for a method described (and the associated empirical data in the form of the
standard mentioned) is an initial attempt to apply the theory – so it will inevitably encounter teething troubles. Development work is still needed in relation to the concretisation of
the theory.

18.3 Relations
Complexity
At the conclusion of this book, the reader and I can look back on a description of an extremely long list of processes, procedures, factors, relations etc., all of which are part of
geo-communication. On the one hand, one could almost feel slightly depressed and inferior when confronted with such a large number of processes, procedures, factors, relations
etc. which this book claims need to be understood and used in order to become a good
geo-communication producer. But it would be nonsense to think like this simply because
the volume and complexity reach unreasonable proportions. On the other hand, I am convinced that geo-communication is actually carried out more or less consciously or unconsciously by producer on the basis described by all these processes, procedures, factors, rela-
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tions etc. Umberto Eco deals with this paradox in ‘Kant and the Platypus’ – the idea that
we actually survive in an apparently incomprehensible world. The contrast between these
two sides of the same coin (the case is actually too complex to understand and yet we survive anyway) is a paradox in which is hard to find your position.

Paradigm shift to geo-communication
Chapter 3 claimed that it is necessary or at least wise to identify the relevance of your scientific project in relation to the subject world or subject domain in which you find yourself.
The task of this book, like my own subject domain, can be placed in a historical connection
with cartography. In the old days (before computers, the internet etc.), the domain of cartography largely ruled the processes, procedures, factors, relations etc. described in this book.
Unfortunately, the domain of cartography is not sufficient to perform the tasks of today in
relation to current demands regarding the transmission of information and geocommunication, as described in chapter 11. There are several reasons for this, including the
fact that the domain of cartography was dominated by implicit knowledge and stability. Today’s transmissions of geo-information and geo-communication are not characterised by
stability (with regard to the labour force, domain delimitation or technology), so there is
now a much greater need for explicit knowledge in the form of written, general theories,
models and methods. For instance, modern geo-communication faces demands regarding
accessibility (of time, place and topic) which were not relevant when the domain of cartography dominated the stage. The traditional geo-subjects, as modern descendants of the domain of cartography, have retained for various reasons (but also altered) a selection of disciplines from cartography – for instance registering the geometry of visible objects as the
dominant discipline. In chapter 4 it was shown that this approach is not sufficient in a
modern geo-communication world. As a result, it is necessary to define a paradigm shift as
described in chapter 11, which means that basically the domain must be redefined. This
book proposes a redefined domain: geo-communication, which is a communication discipline.
Previous perceptions that the domain’s primary task was the registration of the geometric
attributes of visible objects with the goal of achieving neutral and objective one-way transmission are quite simply not sufficient in a modern geo-communication world. The domain
must be fundamentally redefined as a communication activity which can employ theories,
models and methods from the humanities, science and technology to fulfil the role of a
registration modeller and transmitter of information with a view to achieving communication.
In chapter4, in the analysis of literature and other explicit knowledge, it was shown that
the traditional geo-subjects and related, general information subjects have only considered
the factors contained in the primary task of this book to a limited extent. In principle, it is
certainly thought-provoking with regard to the relevance of this book that the topic or
problem has aroused such limited interest in the traditional geo-subjects and related general
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information subjects. In relation to the use of this book’s results, this must raise the question of whether it is possible to inspire the traditional geo-subjects to suddenly show an interest in the issues contained in this book when they have hardly been on the agenda of the
geo-subject world until now. I cannot find an obvious answer. The fact that I have completed the work and published it is based on a hope resting on the fact that leading figures
in the geo-subject world such as Scott Morehouse, Alan MacEachren, John Keates, Christopher Board and Daniel Montello have explicitly expressed (cf. section 4.3) the same
sense of wonder as I have (cf. chapter 2): there are no theories and models for the relationship between the elements of reality and the information transmitted to the users. This is
why I believe (despite the above-mentioned contrasts and lack of attention until now) that
there is a future for the topic and results of this book. But returning to the abovementioned overwhelming number of procedures, processes, classifications, states, factors,
relations etc. described in the book, there is no doubt that the practical use of this book’s
results requires one or more interpreting and processing links between the abstracttheoretical content of the book and the content of everyday practice.

The quality concept and quality control
I cannot help wondering why there is so little control of quality of use in the traditional
geo-subjects (if there is any at all). Just think what would happen if the manufacturers of
aircrafts, medicine, cars and other products failed to carry out quality control before starting
mass production. There would be an outcry! The same need for control of quality of use
should apply in the world of the geo-subjects – which brings us back to the main argument
of this book: if you want to know whether the work you have done is good, average or
poor you need to define your quality criteria. And to define quality criteria you need to
know about and describe procedures, processes and states. This book’s topic and results
are relevant in relation to a discussion of the concept of quality and quality control. If the
concept quality is taken to mean attributes, the actual understanding of information quality,
communication quality and product quality basically depends on understanding and knowing about the attributes associated with information, communication or a product. The
communication concept on which the geo-communication domain is based depends on
the two parties involved in communication managing to achieve a certain amount of
agreement about certain aspects of the case in question (for instance about a location). Before a given transmission the producer has an idea about what the user will be able to do
when communication has been achieved. So quality control involves checking (measuring)
the extent to which the user is actually equipped to perform the tasks concerned. The final
chapter of the book discusses principles for carrying out such quality control in relation to
the geo-communication domain. The principles are familiar in other domains such as software and user interface development, and could also be used in the geo-communication
domain. It is a good idea to consciously and systematically identify, choose and justify con-
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tent with a view to forming information for geo-communication; but it is also undoubtedly
necessary to check whether the content chosen is actually useful for the application in
question. This is why quality control is a necessary element in the geo-communication domain.

Perspectives
Much could be said about the lifetime of the content of this book. It must be assumed
that the lifetime of the concrete, principal procedure description in the book is shorter than
the book’s theory formation, which has a general and abstract character. The concrete everyday life in a producer’s domain is subject to constant change, particularly in IT-associated
domains such as geo-information and geo-communication. Consequently, it must be assumed that the description of processes that dominates part three of the book has a limited
lifetime. On the other hand, the theory formation in the book may well have a much longer
lifetime because this theory formation is on a general level and is largely independent of
technology. The problem field, part one of the book, hopefully has a very short lifetime –
and the content of the book will hopefully contribute to this. We can only guess whether it
will be possible to reduce the lifetime of the problem field – only time will tell.
If the content of the book is to contribute to a reduction of the lifetime of the problem
field, processing through one or more interpreting links is required between the abstracttheoretical content of the book and the content of everyday practice, as mentioned above.
The book does not contain methods and does not indicate possibilities for concrete action.
Instead, the book contains principles provided by theory and models – thirdnesses
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19 Abstract336
How do we decide whether to transmit content A or content B to another person? We make a
decision. Making decisions does not normally give rise to difficulties, although a great deal
of debate might occur during the decision-making process. But if the question is extended
to include a demand for systematics and consciousness (control) in the procedure adopted, the
whole issue becomes more complex. How do we decide to transmit content A or content B to
another person on a systematic and controlled basis? This book seeks to provide an answer
to this fundamental question.

Problem field
In extension of the fundamental question posed above, a number of additional questions
can be identified. For instance, the question of how to ensure that users are confronted
with the correct content in relation to the motivations on which choices of content are
made during the transmission process. Once content A has been chosen systematically and
in controlled fashion for a given transmission process, how can we ensure that this carefully chosen content reaches the end-user intact despite all the procedures, processes, databases, web services, links to other information etc. to which it is exposed along the way –
how do we ensure that the end-user is correctly informed and equipped to perform the
tasks which were the intention of the original message?
The objective of this book is to form a theory explaining (i) how the content of a given
transmission can be chosen on a systematic and controlled basis, and (ii) how the content
chosen can be transmitted intact to the end-user.
But why is it necessary to discuss these issues? After all, more information is produced
these days than ever before in the history of our planet, so surely we ought to have the content under control. However, after 27 years of searching for a basis for a systematic and
controlled identification and choice of content, the author of this book is forced to conclude that no such basis exists – no theory, model or method for this purpose (e.g. in the
literature) – and that the absence of such a basis sometimes has negative consequences.
One example of the problem involves what are known as Location Based Services (LBS).
On the one hand, after ten years of research into LBS, influential researchers now claim
that LBS will achieve a major breakthrough as soon as better batteries (batteries that last
longer) can be found. On the other, Nokia and others have pointed out that the most important reason why LBS has failed to make a breakthrough is that nobody has yet discov336

The book’s homepage is at: www.geokommunikation.dk. The homepage contains the most important
illustrations in large format, a discussion forum, any amendments and additions, and the hyperlinks referred to in the text.
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ered what tasks can be performed more effectively using LBS than using other existing media.
To put it another way, in line with the objective of this book: nobody has yet discovered the
content that could make LBS a success. The technology is both available and functional, but
success has not yet been achieved. Despite this fact, the researchers are undismayed and
continue to explore LBS – particularly its technical aspects. But there is never any discussion in the relevant journals or at the relevant conferences of what to do with the actual
content. The content is not deemed relevant – the demand for resources being one of the
reasons for this. Another example of the problem can be found in the world of municipal
planning, where serious questions need to be asked about the relevance of content in relation
to the inclusion of citizens in planning processes, for instance. There is no discussion in
this field, either, of content in relation to use such as citizen inclusion. Chapters 2 and 4 of the
book describe further examples of the fact that as far as actual content is concerned, fundamental problems exist justifying the research into actual content to which this book contributes.
Additional study of the literature (cf. section 4.3) from a range of subjects creating and
transmitting information reveals that there is nowhere near the same kind of focus on the
actual content as on the technical aspects of registration methods, the storage of information,
algorithms, systems, distribution, web services etc. In relation to conventional geoinformation subjects, developments (and thereby the basis of the problem) can be illustrated as shown in Figure 280.

Figure 280. In conventional geo-information subjects, the focus during the past 27 years has been on positioning and IT systems, while the actual content has received far less attention.

One general feature in the literature is that it is assumed that ‘there is a content’; after
which theories, models and methods are used to describe how this existing content can be
processed in various forms (with a main focus on technical IT aspects). But the way the
content has been chosen and the consequences of its origins are rarely discussed in the litera-

556

Abstract

ture. In fact, the issues involved in creating the actual content – i.e. the relationship between
‘reality’ on the one hand and usage by end-users on the other – are only mentioned occasionally. Even when they are, the general conclusion is that although such issues are important, they have still not been explored. These conclusions are rare but specific, and they
have been a major contributing factor in the motivation for writing this book.
One domain of the book can be described using the concept of geo-information. Almost all
information is related to a location. The qualities of any location affect its phenomena, so a
location also affects information about phenomena. As a result, it is interesting and important to focus on the domain of geo-information. The location itself may be any location – a virtual location or a position on the globe, for instance. Geographic co-ordinates are not necessarily required to describe a location. For instance, an organisational diagram could be
seen as a map of an organisation, with locations such as ‘just below the boss’ – which is
certainly an important piece of information in relation to the locations within an organisation! Another example is a location called “underground trains in major cities”. There are
maps of routes and stations in the underground trains in major cities. No geographic coordinates or similar indications are used to describe the locations involved, and yet the
phenomena are spatial; in this instance spatial in relation to each other (via topological
identification of location).
Justification for focusing on the issue of content can also be found in changes in society
and Spatial Data Infrastructure (SDI), indicating that an actual paradigm shift has occurred.
Cartography was the perfect discipline to use when it comes to expressing and transmitting
geo-information. But the skills found in the domain of cartography are not sufficient to perform completely either the tasks of today or the tasks of the future. This is due to a variety
of factors, including the fact that the systems of production and distribution have been
democratised (in other words, everyone can play a part in them) without a corresponding
intensification of the systematisation of information (which is the problem identified
within information architecture in particular). At the same time, the mobility of the labour
force is increasing due to changes in social structures and values, rendering it necessary to
make knowledge of ‘how to do things’ explicit. Implicit knowledge is all very well in static
or slowly changing societies. But in changeable social models such as those of the western
world, implicit knowledge is inadequate. Knowledge must be made explicit (among other
things because the labour force only remains at any given workplace for a relatively short
period of time). Finally, technological developments mean that the degree of abstraction
present when information is distributed is increasing in general. This demands an increased
focus on values and form because abstract issues are less transparent than concrete ones.

Forming a theory
Owing to the lack of reference literature and other factors related to the issues addressed
by this book, the academic method adopted is based on a thorough discussion of what
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phenomena are, why it is interesting to deal with the description of phenomena, and how
phenomena can be described. The basic idea is that people create content and information
for the benefit of people. Consequently, it seems reasonable to describe the states and opportunities applying to people’s descriptions of phenomena for use in a given application.
As a result, the point of departure is the humanities, which are combined in the models
formed in the book with scientific principles (the principle of ‘building bricks’ and the
principle of processes and states).

Figure 281. The theory of content architecture is formed based on input taken from the principles of both
the humanities and the sciences.

Phenomenology states that objects that can be described or discussed are objects that are
apparent to a consciousness: they are phenomena. The fundamental question of phenomenology can be expressed as follows: What can we know about objects that appear to our
consciousness, apart from the essential nature of such objects? In his own phenomenology,
the American philosopher, mathematician and more Charles Sanders Peirce states that
phenomena appear in three different states: firstness (zero-dimensional state), secondness
(one-dimensional state), and thirdness (poly-dimensional state). Classification of the states
of phenomena makes it possible to systematically identify potentials associated with phenomena in relation to an imagined transmission to a user.
Philosophical hermeneutics, as described by the German philosopher Hans-Georg Gadamer,
develops the ideas of phenomenology and underlines that ‘the state of truth’ is achieved by
understanding, which is one of the main issues in the fundamental question of phenomenology outlined above: What can we know about objects that appear to our consciousness,
apart from the essential nature of such objects? An attempt is made to achieve a particular
way of being (state of understanding) which is common to both the realising entity and the
realised entity. Being as historicity means that whenever we read a text, for instance, this always occurs with a certain degree of prejudice which partially determines the meaning we
derive from the text. While reading this prejudice is constantly being adjusted – tending
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towards the acquisition of complete meaning. The reader is influenced by the text, and the
text’s ‘ontology’ is influenced by the reader’s historicity. The reader’s expectations are
modified as they are ‘tested’. Based on this gradual adjustment of expectations (prejudice),
the two parties manage to merge the horizons of their understanding, thereby reaching
agreement regarding the issue at hand. In other words, they achieve understanding. They
do not seek the objective truth, because it does not exist. Instead, they seek to achieve
agreement on the issue. Understanding is the process in which horizons that are presumed to exist in
isolation merge.
An attempt is made to achieve this merging of horizons via genuine conversation. One key
element of genuine conversation is the ability to put yourself in the other person’s place. Putting
yourself in the other person’s place requires that you have an interest in the case concerned
– in other words, it requires recognition of the fact that the issue you are trying to understand concerns yourself. The moment this happens, you start asking genuine questions about the
information being provided. It is not possible to gain experience without asking questions.
You have already asked a question when you understand the problems involved in an issue.
Anyone who wishes to think must ask themselves questions. Understanding a text means
understanding it as an answer to a question. Understanding involves using the text on the horizon of your understanding. For instance, understanding a rule involves using it in a concrete case – not merely being able to repeat it. Understanding is so closely connected to usage
that it is tempting to say that the two concepts are the same.
One characteristic concept of phenomenology is the concept of intention. The perception
of a phenomenon, whether material or immaterial, is influenced by the activity, project etc.
on which you are embarking. This is the origin of a basic principle in this book: there is always an objective in any human activity – in other words, a teleological viewpoint. Any
change requires motivation (because it is easier and more convenient to refrain from
changing). Naturally, motivation and the goal of the change in question influence the way
in which phenomena are approached. Consequently, it is essential to see every description
of a phenomenon in connection with its usage, in connection with the activity in question.
In fact, it is meaningless to describe a phenomenon without considering it in connection
with its usage.
Communication theory describes how communication is carried out, and what elements are
involved in communication. Owing to uncertainty regarding definition of the concepts
used in various communication theories, and to differences regarding the objectives of
standard communication theories and the objectives of this book, the book contains a new,
unique model of communication. With reference to philosophical hermeneutics, a distinction is drawn between transmission and communication, with transmission taken to mean the
transmission of a message (information) and communication taken to mean the achievement
of agreement on the basis of a number of transmissions. The transmission model has been developed with particular reference to the communication models of Shannon and Weaver,
Antonín Koláčný and Umberto Eco. One significant characteristic of all the communica-
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tion models that have been examined is that they do not distinguish (explicitly, at least) between process and state. This distinction is an important element in the transmission model
used in this book. The addition of the principle regarding processes and states creates a good
deal of clarity regarding the transmission procedure.

Figure 282. Transmission model applying to a single transmission. Communication, taken to mean the
achievement of agreement, requires a number of transmissions. The two parties (the ‘producer’ and the
‘user’) may be either two people, or one person looking for a decision-making basis via a web service, for
instance, or one person discussing a difficult issue with themselves. The two parties take turns to play the
roles of producer and user respectively.
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Figure 283. Communication, taken to mean the achievement of agreement, takes place on the basis of a
number of transmissions. Agreement is reached on one or more aspects of the issue concerned, but not
necessarily in all respects. If agreement is reached regarding the location of the issue, we talk of the
achievement of geo-communication.
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The transmission model consists of processes and states. One of the conditions on
which the attempt to merge horizons of understanding depends is that the states involved
are comparable. This means that the states in question must be described in a systematic
fashion, using a template or ‘rule’, for instance. The states included in the transmission model
are described using the template or rule provided in the model of states, which has been developed on the basis of Peirce’s phenomenology and semiotics. Peirce’s phenomenology
focuses on the classification of phenomena in states, but the focus of Peirce’s semiotics is
the signs which make phenomena apparent. A phenomenon appears by using three signs:
the referent, which is the object (not in all respects, but with regard to a specific idea); the
representamen, which is a sign conveying a message about the object; and the interpretant,
which is the sign of awareness of the ‘image’ of the object in question. Assuming that a
phenomenon can be found in any of the three states mentioned above, the model outlined
below can be drawn up. This model is the model of states. Each of the nine cells in the diagram contains and describes a sign, which constitutes a phenomenon when taken in combination with two other signs from each of the two other columns.

Figure 284. The model of states is a template or rule used to describe the states involved in the transmission model. The model of states is based on Peirce’s phenomenology and semiotics.

The dimensions in these states delineate the limits regarding the options available when
combining the nine signs included in the model of states. There is a certain degree of progression from left to right in the model of states, so it is obvious that at best it will only be
possible to maintain either the dimension or level of state. It is not possible to add further
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information in a single transmission. The arrows in the model of states describe these limitations, so it is clear that there are ten types of phenomenon available when categorising
and describing phenomena.
The model of states can also be used as a model for the analysis of phenomena (produced
by signs). In order to achieve transmission, the producer must make sure that all nine types
of phenomenon are present in the information being transmitted, since the type of phenomenon available to users is not apparent in advance. In other words, users are entitled to
use any of the ten types of phenomenon they please – so producers must make all ten
types of phenomenon available to them. In principle, ideal transmission (and communication) consists of all nine signs, which make all ten types of phenomenon possible, and
which allow users the access to all the states of phenomenon to which they are entitled.
Transmission starts when a producer explores opportunities for finding relevant data
among objects in reality. With a view to creating information in accordance with the identity of a given project, a selection process is then carried out to reduce the infinite variety
of reality to a chosen content. These are the producer’s initial processes. Exploration and
selective choice take place based on the producer’s idea of the way an ideal user would use
a prototype, and in particular based on the planned use of the information in question. In
relation to this, New Rhetoric (cf. Chaïm Perelman) points out that this does not happen in
relation to a particular audience – instead, it happens in relation to a universal audience
imagined by the producer. The producer also imagines that the action concerned is carried
out on a rational basis. In other words, a model is created to show how an imagined, ideal
user will use the information in question.
In addition, New Rhetoric (cf. Leif Becker Jensen) points out that communication requires an agreement of codes, an idea which is in line with the code agreement mentioned
in some models of communication – for instance the model presented by Umberto Eco. A
message between the two parties in a single transmission is also a state (not a process); so
as shown in the model of states the presence of firstness, secondness and thirdness is required. As a result, messages between the two parties must consist of two code agreements:
one related to the durability of the argumentation (whether the claim is true, logical, relevant and credible), and one related to aspects of signalling (language and other standards,
for instance). The two code agreements (firstness and thirdness respectively) accompany
the essential information or claim (secondness).
The transmission model is also based on the principle that any transmission can be
viewed as an argumentation (as propounded by Stephen E. Toulmin). The transmission of
a message or information takes place with a view to influencing a receiver or user respectively. Not necessarily (or at least hopefully not) with an evil purpose, but simply with a
view to influencing the other party’s horizon of understanding in order to achieve the
merging of horizons or agreement of philosophical hermeneutics. When a conversation
starts, or when we visit a web service with a view to acquiring information equipping us to
perform a given task, in principle this takes place on the assumption that there is a wish to
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expand or change our horizon of understanding. If this is not desirable, there is no reason
to initiate a conversation – unless we merely wish to give other people the opportunity to
admire us, as indicated by Søren Kierkegaard in ‘Synspunktet for min ForfatterVirksomhed’ (‘The Point of View of My Work’. For a complete quotation, see page 382).

Concretisation
The established theory, as described in the three models shown in Figures 5, 4 and 3 (the
model of states, the transmission model and the geo-communication model) is abstract by nature; so it is
not particularly useful in terms of taking action. With reference to Peirce’s phenomenology,
the established theory can be described as thirdness. Thirdness is followed by secondness,
a concrete action. Consequently, in the third section of the book the first steps are taken
towards describing a principle procedure for a producer (of information with a view to
achieving geo-communication).
This description of a principle procedure can be described as information architecture, and
is linked with existing technical sciences such as system development, data modelling,
graphic design, distribution modelling etc. As a result, the description of procedure primarily involves describing the position of these technical activities in relation to the transmission model, and thus in relation to each other (for instance in terms of their links, internal
relationships), by describing the maintenance of input and output from the processes respectively. Once again, the principle is that processes and states relieve each other in a constant interplay.
The producer’s position can be described as being between two interfaces; facing an object in the real world on the one hand, and facing a user with his horizon of understanding
on the other. In relation to an object in reality, the producer asks, observes and selects. In relation to the user, the producer codes his message. To do this, the producer has his own internal interfaces as well, handling these two types of activity.

Figure 285. The producer is located between two interfaces, facing an object in the real world on the one
hand and facing a user with his horizon of understanding on the other. The producer also has his own internal interfaces.

564

Abstract

The point of departure for the producer’s procedure is the project identity (including
purpose and target group), on the basis of which the producer value models (analyses, observes, asks and – based on the idea of a prototype outlined above – describes a model of
interaction). From this point onwards, in principle two parallel processes occur: on the one
hand domain modelling and semantic generalisation are performed with a view to identifying the relevant types of information; and on the other a system is developed for handling
data or information by use-case modelling, data modelling and systems design. Subsequently, the two procedures are combined with the actual data or information in information processing, creating a systems output. The systems output is provided with an expression which can be distributed.

Figure 286. The model of information design. A model for a principal procedure for the information flow
of a producer of information with a view to geo-communication. The figure is available in large format on
the book's homepage.
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The technical sciences in relation to traditional geo-subjects focus to a large extent on
IT aspects in the overall procedure. As a result, in the development of the procedure description (the model of the overall principle model for concretisation) separate methods
have been developed for handling the initial processes in particular, value modelling in
which the producer observes, explores and selects.
The description of the principle procedure is contained in a diagram, because the reallife situation of a producer is influenced by conditions, constant changes in these conditions, relations, iterations etc. which cannot be truly ‘captured’ in a model. The models of
transmission and information design are beautifully simple and clear – but they cannot reflect the reality faced by a producer. This is why the model of information design is categorised as a model and not a method. An attempt has been made to indicate the position of the
various processes and states as precisely and carefully as possible in relation to the transmission model; but this too has limitations because in practical everyday life the separation
of activities and states is not necessarily possible. Indeed, perhaps such a separation is not
even always desirable.

Conclusion
The work involved in this book was inspired by the author’s sense of wonder that there
were apparently no existing theories, models etc. capable of identifying and choosing the
content of information in systematic and controlled fashion with a view to achieving geocommunication – with a view to achieving agreement regarding issues and their locations.
The concrete question on which the book is based is how to choose content A rather than
content B in systematic and controlled fashion.
The book contains a wide range of processes, procedures, factors, relations etc., all
forming part of geo-communication. On the one hand, it would be easy to feel somewhat
depressed and inferior when confronted with so many processes, procedures, factors, relations etc. which need to be understood and utilised correctly by anyone wishing to be a
good geo-communication producer. The task seems insurmountable, because the number
and complexity of these processes etc. is unreasonably high. On the other hand, we must
assume that geo-communication is actually performed more or less consciously by producers based on all these processes, procedures, factors and relations. Umberto Eco deals with
this paradox excellently in ‘Kant and the Platypus’, pointing out that we do seem to be able
to survive in a world which is apparently immensely complex.
The empirical data connected to the established theory has been collected thanks to a
partnership with (Denmark’s National Survey and Cadastre), where the theories and models including the information design model have been tested in relation to an actual, specific domain. This project has already resulted in a standard for the information architecture of the map domain of the National Survey and Cadastre. This standard is based on the
third section of this book in particular – the information design model with its appurtenant
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descriptions including other relevant aspects of the theory in the book. So far the trial must
be described as a success, since no insurmountable barriers have been encountered as yet.
At the time of writing, the standard is being used as the working basis of a major development project at Denmark’s National Survey and Cadastre on behalf of the Danish armed
forces. This project will provide the first real impression of the soundness and usefulness
of the theory presented.
The book’s analysis of the literature and other explicit knowledge demonstrates that the
traditional geo-subjects have only focused on the issues contained in the primary objective
of the book to a limited extent. In principle, with regard to the relevance of the book it is
certainly thought-provoking that the topic and problem respectively have aroused so little
interest until now in the traditional geo-subjects. In relation to the book, this raises the
question of why the traditional geo-subjects should suddenly start showing interest in the
issues contained in the theory of the book. After all, until now these issues have not even
been on the agenda of the geo-world. No direct answer is given to this question. But the
task has been completed and published all the same, based on the fact that leading figures
in the world of the geo-subjects (Scott Morehouse, Alan MacEachren, John Keates, Christopher Board and Daniel Montello) have explicitly expressed the same sense of wonder as
that expressed in the book: there are no theories and models focusing on the relationship
between the elements of reality and the information being transmitted to users. Consequently, despite the above-mentioned contrasts and the lack of focus on this issue, it can
be assumed that the topic and results of the book do have a future. On the other hand,
there is no doubt that the practical use of the results of the book requires one or more interpretive, processing links between the abstract-theoretical content of the book and the
content of practical everyday life.
One additional aspect that needs questioning is that the traditional geo-subjects undergo
so little user quality control (if they undergo any at all). Imagine what would happen if
manufacturers of aircrafts, medicine and cars failed to perform user quality control before
starting to mass produce their products. There would be an outcry! The same need for user
quality control should apply to the geo-world. If we wish to find out whether the work we
have done is good, average or even poor, we must first be able to define our quality criteria. And to define quality criteria, we need to be able to recognise and describe procedures,
processes and states.
Much could be said about the lifetime of the content of the book. It must be assumed
that the lifetime of the concrete, principal procedure description in the book is shorter than
the book’s thirdness or theory formation, which has a general and abstract character. The
concrete everyday life in a producer’s domain is subject to constant change, particularly in
IT-associated domains such as geo-information and geo-communication. Consequently, it
must be assumed that the processes involved in the information design model, for instance, dominating the third section of the book, have a limited lifetime. On the other
hand, the second section of the book on theory formation may well have a much longer
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lifetime because this theory formation is on a general level and is largely independent of
technology. The problem field, which is the first section of the book, hopefully has a very
short lifetime – and the content of the book will hopefully contribute to this. We can only
guess whether it will be possible to reduce the lifetime of the problem field – only time will
tell.
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21 Concepts used337
“What I would recommend is that everyone who wishes to form an opinion concerning fundamental problems (.) (I would like to give) a special recommendation: carry
out a systematic study of the concepts of which a philosophical theory can be constructed to clarify the space that each concept can occupy in such a theory, and which
usage it is suitable for.” [Peirce, 1996, p.27f].
The concepts used primarily cover the geo-communication domain. However, there are
also concepts covering more than the geo-communication domain. This is to ensure relations with related subject areas which also use these concepts.

Aesthetics
1. When form becomes content.
2. The study of beauty.
Example
Geo-communication contains an aesthetic dimension if it is given sensory meaning by
either the sender or the receiver. A map can be regarded as a quantity of information
which can be understood on the conscious level; but it can also be sensed as an atmosphere created by a visual impression. Similarly, traffic news announced on the radio can
be understood immediately; but it can also be sensed as particularly beautiful owing to
the sender’s tone of voice or language. Presenters of geo-communication can work consciously with the aesthetic dimension, but cannot expect receivers to perceive this fact
or appreciate it.

Attribute (synonyms: property, quality)
An attribute of the being or function of a phenomenon.
Attributes are described by their type and values.

337

This chapter was partially created in connection with writing [Brodersen et al., 2005].

571

Lars Brodersen – Geo-communication and information design

Example:
object: a road
attribute: width of the road
attribute type = measure of distance
attribute value = 3.47 metres

Basic rule
Basic rule is the superclass of rules.

Cartography
An expressive discipline in relation to geo-communication. A general term for the processes valuing of, design of and transmission using maps.

Case (synonym: example) = instance
1. A specific unit associated with a specific location and time – has its own identity and
value (adapted from [Nudansk Ordbog, 2002]).
2. A specific situation or result of a finite number of samples from a sample space. A case
is determined by the attributes that identify it. It is presumed that each case is dealt with as
a special case – like an exception unlike the rule or main case.

Channel = medium
A communication path leading to the transmission of information.
Example:
A channel can be the whole ‘pathway’ followed by a printed map from producer to consumer. From digital data transfer to a printing plate, to transport of the printed map and
sale in a map shop, to visual reading of data by the user. In other words, a channel can
consist of a system of connected channels. A channel of transmission can also be more
obvious – a TV channel transmitting a weather forecast, for instance.

Client
The client is the person (natural or legal) providing the initial idea who controls the money
used to pay for the project. The client is entitled to make decisions, and is responsible for
the decisions made regarding project identity.
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Communication
Communication is the achievement of agreement regarding one or more aspects of a case
based on the sum of a number of transmissions.

Content (in geo-communication)
The values, premises and arguments transmitted by a producer to a user with a view to
communication about a given case. The producer’s task is strengthened if the content is
presented based on (or as the result of) systematic and controlled investigations.

Concept
1. A concept is a linguistic or thought-related classification tool. [Harnow Klausen, 2005].
2. An idea or opinion associated with a word in the human consciousness. [Nudansk Ordbog, 2002].

Content architecture
Conversation about classification of content between people with a view to creating information (adapted from [Munk et al., 2005]).

Convention
Customary habits.

Data
Facts, observations (unstructured for the user).
Example and definition of the concepts data, information and knowledge in geo-communication:
Data: Facts, observations (unstructured for the user).
Node 1
Node 2
Distance
Copenhagen
Korsør
110
Information: Interpreted data (and structured for a user).
“The distance between Copenhagen and Korsør is 110 km”.
Knowledge: Applied information (information related to other information and thus
organised so creative combinations are possible).
“It will take me at least an hour to drive across Zealand from Copenhagen to Korsør.
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So I’d better take a flask of coffee with me”.

Data set
Collection of data with its own identity (identification) and own attributes (a defined content, for instance).

Design
The process of developing models for the practical and aesthetic appearance of actions or
artefacts.

Domain
A domain is a given amount of knowledge, delimited by the conditions in a given usage.

Domain documentation
A domain document is a subclass of standard but a superclass of specification.

Entity (synonym: unit)
1. An independently functioning part of something (= unit). [Nudansk Ordbog, 2002].
2. A modelled occurrence of a class of objects.
Example:
‘Kirsten Piil’s Spring can be represented as an object in a register of the object type spring.

Example
1. A specific unit associated with a given place and a given time. Has its own identity and
value. Synonym: case (instance).
2. Pattern for imitation (adapted from [Nudansk Ordbog, 2002]).
3. Realised occurrence of a class of objects.
Example:
‘Kirsten Piil’s Spring in the Deer Park north of Copenhagen is an example of an occurrence in the class spring.
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Feature = characteristic
A geo-feature is a defined type of object.
Example:
Object: road
Feature (geo-feature): the roads characterising a given area or a given domain.
Object types: transport
Feature (geo-feature): the transport opportunities characterising the given domain.

Geo-communication
Geo-communication is communication in which agreement is reached about the location
of a case as a minimum.

Geo-information
The amount of geo-information from which the user derives meaning by placing this geoinformation in relation to already existing knowledge.
Example:
Geo-information could be a route plan for a journey by public transport. The route plan
contains tables of times, descriptions of means of transport, points at which you need to
change buses/trains, maps etc. The maps connect the user’s world (address at which the
journey starts and address of destination) with the other geo-information. Taken together,
the geo-information constitutes the basis on which the user will decide and perhaps act.

Geometric basic elements (geometric primitive)
The geometric units which represent the zero-dimensional, the one-dimensional and the
polydimensional (typically point, line, surface, volume).

Guidelines
1. Informing someone of the best thing to do in a given situation. Guidelines describe actions, procedures and processes (adapted from [Nudansk Ordbog, 2002]).
2. Informing the user of a product about how the product should be used.
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Horizon of understanding
A horizon of understanding is a person’s common sense and historicity, a person’s complete understanding of the world and life based on all the elements collected during a life.
A horizon of understanding is the sum of a person’s knowledge, imagination, abilities, attributes, psychological processes, experiences, external conditions, values and feelings. In a
concrete case the horizon of understanding also comprises the project identity and hypotheses of the case (adapted from [Gadamer, 1986]).

Identity
1. Self-perception [Nudansk Ordbog, 2002].
2. Project identity consists of purpose, goal, target group and model of interaction.

Information
1. A message that comes from one context and has been converted with a view to using it
in another context and forming an idea about something (adapted from [Capurro et al.,
2003], [Munk et al., 2005] and [Gyldendals Fremmedordbog, 1968]).
2. Interpreted data (and structured for the user).
Example and definition of the concepts data, information and knowledge in geo-communication:
Data: Facts, observations (unstructured for the user).
Node 1
Node 2
Distance
Copenhagen
Korsør
110
Information: Interpreted data (and structured for a user).
“The distance between Copenhagen and Korsør is 110 km”.
Knowledge: Applied information (information related to other information and thus
organised so creative combinations are possible).
“It will take me at least an hour to drive across Zealand from Copenhagen to Korsør.
So I’d better take a flask of coffee with me”.

Information architecture
Conversation about classification of information between people in order to arrange something [Munk et al., 2005].
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Intelligence
Intelligence is the ability to form habits and follow them. Habits are the specialisation of
the laws of the mind by which a general idea gains the power to produce reactions (adapted
from [Peirce, 1996]).

Interface
Combination of process and state between object and perception.

Knowledge
1. New knowledge and realisation constitute an expansion of existing knowledge, making it
possible to solve a problem that has arisen.
2. Applied information (information related to other information and thus organised so
creative combinations are possible).
Example and definition of the concepts data, information and knowledge in geo-communication:
Data: Facts, observations (unstructured for the user).
Node 1
Node 2
Distance
Copenhagen
Korsør
110
Information: Interpreted data (and structured for a user).
“The distance between Copenhagen and Korsør is 110 km”.
Knowledge: Applied information (information related to other information and thus
organised so creative combinations are possible).
“It will take me at least an hour to drive across Zealand from Copenhagen to Korsør.
So I’d better take a flask of coffee with me”.

Laws of gestalt
The degree of abstraction of a visual element in relation to reality: proximity, similarity,
continuity, closure, continguity and symmetry.
Example:
A black square that visually represents a building is at a higher level of abstraction than (for
instance) a small vignette presenting the perspective of the building’s facade. The latter
form of representation is often used in tourist maps. But the same square is at a lower level
of abstraction than a five-pointed star used to represent the building, for instance.
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Location
1. In this book location means a random, polydimensional place whose dimensions are not
necessarily geometric-geographical (x-y coordinates, cm, metres etc.). For instance, a location could be a value dimension or age dimension. A location can also be a small place (a
point), along a route (a line), or a surface (an area) – which can also be flat, bumpy or with
hills and valleys. A location can also be mysterious, amorphous and dynamic. A location is always defined. It does not simply exist. People define their own locations (an organisation, a
municipal plan, a holiday etc.)
2. A location is a position in a given domain. So a location is a classification of the attributes
of a phenomenon in relation to a given usage.

Logic
A conclusion is logical if and only if it is controlled by a habit that leads in the long run to
the truth (adapted from [Peirce, 1996]).

Meaning
Meaning is the answer to a given question that makes decisions and action possible.

Meta-data
1. Information about data sets. Meta-data is like administrative information about data sets.
Meta-data exists and functions at many levels.
2. Meta-data in the geo-data subjects is descriptive data about geo-data. For instance, metadata is modelled at three levels in the ISO 19100 series. These three levels can be described
in popular terms as: discover, explore and exploit. This corresponds to describing metadata for a whole data set on a general level. A sub-set of the data set is described. For instance, a theme or area is described or another sub-set that may have been updated in the
same connection – or a third criterion entirely, which does not describe the entirety or the
individual object, but something between the two. The bottom level is meta-data for an individual object. In many cases this resembles attribute data for the object itself, but it is regarded as the object’s meta-data all the same: for instance origin, source, period of validity
(date of birth and death), attribute data sample space, including geometric accuracy etc. In
principle, the final point could also be placed in the middle meta-data level.
Example:
Meta-data, Level 1:
- Name of data set: topographic data (TOP10DK).
- Definition: equivalent of 1:10.000.
- Thematic content: building development (high, low, industrial), buildings (tank,
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greenhouse), roads (motorway, road > 6 metres, road 3-6 metres, farm/forest road),
river course (canal, ditch).
- Method of production: digital photogrammetry (tachymetry, GPS, D-DGPS, oldfashioned plane table, surveyor’s optical square and 50-m steel tape measure etc.)
- Usage: administration, registration and planning by municipalities.
- Update frequency: every 5 years for everything, every year for theme(x, y), and every
2 years for theme (z, p).
- Data set specification: spec-TOP10DK version 3.1.
Meta-data, Level 2:
- Name of theme set: historical objects.
- Source: Heritage Agency of Denmark.
- Updating frequency: every 5 years.
- Special conditions: key system (Heritage Agency of Denmark’s key system).
- Geometric accuracy: 1 m in plan and height for well-defined points – otherwise 5 m.
Meta-data, Level 3:
- Name of object: building.
- Period of validity: 01-10-1955 (no end date) (= still alive).
- Latest update: 01-07-2002
- Building key: BBR key system 2007 (after municipal reform).
- Measure on roof: (may have been measured in another way in intervening period).

Method
1a. Described, practical procedure (adapted from [Nudansk Ordbog, 2002]).
1b. A method ensures that all the relevant questions are asked in a project in the right order, and that the logical consequences are taken. A method also ensures that the project
processes are documented, both internally within the organisation and externally.
Example:
A recipe in a cookery book is a method (if it is detailed and precise, describing what should
be done step by step).
A route plan can be a method, for instance if it describes how to proceed from your
initial address to the bus stop at Søndergade 14, and states that this takes 8 minutes. At
14:14 you board bus number 6 and take it to the bus stop at the railway station, arriving at
14:37. Get off the bus and enter the station. Find the train to Copenhagen leaving at 14:52
– etc.
There are methods describing how to proceed from a project idea to a cartographical
result step by step.
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Model
1. A schematic and simplified presentation of a theory [Nudansk Ordbog, 2002].
2. A detailed and (as far as possible) exact analogy to a present or potential object. A model
can be imagined, or it can be produced in a graphic or plastic medium. A distinction can be
drawn between models referring to something that is already given, and models referring to
a future possibility. In the former case models serve as a realisation of the given; in the latter case they serve as a point of departure for a construction which is to be launched (a
project) [Nefer Olsen, 1993].

Model of interaction
A model of interaction describes the attributes of the user interface, the time and place of
usage, external conditions and the user’s expected searches in the information. The model
of interaction answers questions such as: What will happen when the user gets the product
in his hand – what will the user do then?
The model of interaction is user- and content-oriented, whereas use-case modelling is
system-oriented.
Example:
Usage: Tourists on a cycling holiday use a map to find the right way, which has been
planned in advance. The usage could also be that such tourists are sitting in their lodgings
planning the route for the next day – they need to find a good route from the north-west
corner of Bornholm to the south-east corner of the island. And they want to see any special sights en route.

Norm
A rule that is not written down [Nudansk Ordbog, 2002].

Object
1. The object for the intentionality of the consciousness. An object is a ‘thing’ in reality –
outside the consciousness, in other words.
2. An individual unit or actual occurrence (entity), defined by its own identity (typically an
ID number) and own attributes.
Example:
object type: road
object: the road defined and identified by ID number xx in municipality NN.
Attributes: the road’s materials, the road’s width, the road’s starting and ending point, the
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road’s ownership, maintenance rules, highway code etc.

Object type
1. Description of the common denominators of a class which make objects (actual occurrences) interesting for a given usage.
2. A class of objects which have the same characteristics, for instance the same set of attribute data.
Example:
A road class must have features designed for a particular usage. For instance, the committee responsible for a road might need to know when a particular surface was laid on which
roads, and might want an estimate of when the road is likely to need resurfacing.
Example of data for a road committee (applying to all the roads for which the owner is responsible):
Identification:
road no. 12334 in our municipality
Road length:
156 m
Road width:
5.5 m without hard shoulder and ditch
Road type:
public road
Road surface:
6 cm asphalt
Contractor:
Tar Company Ltd
Road maintenance:
12-12-2003
Estimated resurfacing: 01-01-2009
Latest price (2003):
DKK 1,200,000

Paradigm
1. A model of explanation (adapted from [Peirce, 1996]).
2. A set of working methods and assumptions which are accepted at a given point as fundamental within an academic area, and which influence research within this area [Nudansk
Ordbog, 2002].
3. Pattern, model [Lübcke (ed.), 2001].

Phenomenon
The thing that appears directly to a consciousness. A phenomenon appears via three signs:
referent, representamen, interpretant [Peirce, 1994].

581

Lars Brodersen – Geo-communication and information design

Populate
To enter information in a template.
Example:
To enter data in tables in a database.

Principle
A general assumption on which your attitudes and actions are based. A principle is valid
for ever (adapted from [Nudansk Ordbog, 2002]).

Problem
A problem is the acknowledgement of an unsatisfactory state which needs to be replaced
by a satisfactory state (adapted from [Peirce, 1996]).

Procedure
1. Action. Human activity.
2. A set of rules governing how something should be done [Nudansk Ordbog, 2002].

Process
1. Automatic activity (the product acts itself, as the result of an action performed by a person, for instance).
2. A set of activities resulting in something being changed or developed – a process or a
procedure [Nudansk Ordbog, 2002].
3. A change that a machine (or similar entity) performs on its object with a view to increasing the value or use of the object.
Example:
Transform (Geographic-ED50, X, Y) to (UTM32-ETRS89, E, N)
This process transforms the same position into a different (and in this connection more
useful) reference for a point.

Producer
The producer is the person or function in a place (an organisation, for instance) who performs the processes that create an output.
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Profile
1. Specification of the parts of a standard or general model that are essential for a domain.
2. A genuine part of a standard (or model) that is regarded (for probably rational reasons)
as being too unmanageable. Consequently, a smaller but important part is often defined
which can be utilised fully by investing relatively fewer resources than needed for the complete standard.
Example (an imaginary example):
There is a standard governing how to build timber houses in Scandinavia. In relation to the
construction of timber houses in Denmark it is not necessary to observe all the rules because some of these rules are actually only relevant for timber houses in more northerly
parts of Scandinavia. So a profile of the standard is drawn up for timber houses in Denmark.

Programme
1. A plan for how something should be done [Nudansk Ordbog, 2002].
2. Ideas, goals and guidelines for a political party or movement [Nudansk Ordbog, 2002].
3. (IT) A set of instructions entered into a computer to perform a specific task [Nudansk
Ordbog, 2002].

Project
An idea, a plan for implementation of a major piece of work and the work itself. A project
originates in an idea. The project has a project identity (defined by purpose, target group
and goal), and there will typically be a plan for implementing the project. This plan may
contain both models and methods. In principle a project is a one-off occurrence, but it
may contain elements of repeat processes (adapted from [Algreen-Ussing et al., 1996]).
Example:
A family holiday can be regarded as a project. There is an idea that it would be nice to get
away to the sunny south to escape the winter darkness and freezing temperatures. The project identity is as follows: Purpose: To get some sun. Target group: Dad, mum, two children and one of the children’s friends. The goal is a trip to Bali in the first weeks of December.

Property (synonym: quality, attribute)
An attribute of the being or function of a phenomenon.
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Example:
object: a road
attribute: width of the road
attribute type = measure of distance
attribute value = 3.47 metres

Quality (synonyms: attribute, property)
A property of the being or function of a phenomenon.

Quality of use
Quality of use is the meaning that is being searched for as the result of communication. Or:
Quality of use is the change in information value which enables the user to perform a given
task.

Randomness
The concept randomness describes a reason we do not know (adapted from [Peirce, 1996]).

Reality
Reality is that which lies outside our thoughts (adapted from [Peirce, 1986]).

Relevant
All arguments rest on and refer to an authority that commits both parties (adapted from
[Jensen, 2005]).

Rule
1. Officially or generally accepted principle for how something or someone must behave in
certain conditions [Nudansk Ordbog, 2002].
2. Rule is a subclass of basic rule.
3. Rules and specifications apply sometimes. Rules describe relations, for instance connecting symbols (visualisation) with information, and this activity can be called symbolising.
Specification is a pure technicality (a catalogue with 12 good colours, for instance).
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Science
Science is ordinary common sense plus explicit systematics (adapted from [Jensen, 2005]
and [Thurén, 2005]).

Semiotics
Semiotics is the study of the possibilities and conditions for the production of information
with a view to the transformation of meaning. In other words, it is the study of the elements of which descriptions of meaning consist – where and how they arise, and how
meaning can be transformed into and connected with other meanings using signs. Semiotics reveals the unconscious and the conventional that is inherent in all communication. So
semiotics is interested in collective meaning. So in some respects semiotics is a special form
of communication theory (adapted from [Gall Jørgensen, 1994], [Heradstveit et al., 1988]
and [Gadamer, 1986]).

Specification
1. A document describing the attributes of a product or working process. A specification is
a detailed list, and applies to a single product or working process.
2. Specifications and rules apply sometimes. Rules describe relations, for instance connecting symbols (visualisation) with information, and this activity can be called symbolising.
Specification is a pure technicality (a catalogue with 12 good colours, for instance).
Example:
Jens Hansen’s new timber house is constructed on the basis of a specification applying
to this house alone. The specification describes the dimensions and position of each
window, for instance. The specification can be copied for other construction projects,
but the values of the house (expressed by the specification) will not necessarily match
the new construction project.

Standard
A document describing a product or working process using specifications (including the
product’s attributes), rules and terminology definitions. The standard is general for products and working processes with certain common attributes.
Example (an imaginary example):
There is a standard for how to build timber houses in Scandinavia. For instance, the standard prescribes that the timber must be treated against dry rot and fungus. The standard
also specifies that no more than 20% of the wall area must be made of glass (windows),
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and that these windows must be made of low-energy glass with a given insulation value.
This standard applies to all new timber houses in Scandinavia.

Structure
A structure is a model which has been constructed following simplification operations
which make it possible to summarise various phenomena on the basis of a single viewpoint
[Eco, 1972, p.63].

Theory
1. A system of doctrines and ideas used as the basis of an action, subject or science, for instance [Nudansk Ordbog, 2001].
2a. Thoughts (adapted from [Peirce, 1996]).
2b. Thoughts about ‘the world’s’ components, functions and relations (adapted from
[Peirce, 1996]).
3. Basic, explicit and logically coherent ideas about how the world works. Theories serve as
a frame of reference when systematising, understanding and explaining the empirical diversity of reality. In other words, theories are the answer to the question: Which explicit frame
of reference can I use to describe, understand and explain the empirical data and solve the
problem? [Jensen, 2005].
Example:
The theory for a holiday is that the whole family will benefit from a trip to Bali for two
weeks in December rather than joining in the Christmas rush back home in Denmark,
which is dark, wet and cold at this time of the year. This theory can be tested for its truth
value by taking the holiday and seeing how it feels. Perhaps the theory is true, and everyone
is happy. Perhaps the theory is not true because the family members suffer from stomach
pains and spend the whole holiday in the bathroom.
There is a theory that terror can be combated by violence (war).
A theory about food: If I combine these ingredients in a suitable manner and treat them
in a suitable manner in a pot, for instance, the result will be a tasty dinner.

Transmission
Transfer of messages. To convey something by functioning as a link (adapted from [Nudansk Ordbog, 2002]).
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Transmission quality
The user’s experience of the factors relevance, usefulness, accessibility and credibility.

Truth
(Adapted from [Jensen, 2005]):
1. Truth is what each of us perceives to be true based on our own experience. Truth is private.
2. A claim is true if it corresponds with external reality.
3. Descriptive, precise definitions and objective presentation of reality using language.
4. A statement is true if it is connected to and can be united with a more extensive system
of statements without contradiction; theory construction and logically coherent argumentation.
5. The thing that everyone agrees about is true; the concept of truth is anchored in a social
and historical context which is subject to constant change.

Understanding
1. Understanding is the process by which horizons of understanding which are assumed to
exist independently merge (adapted from [Gadamer, 1986]).
2. Understanding = usage (adapted from [Gadamer, 1986]).
User
The user is the person or function in a place (an organisation, for instance) who uses an
output from a process.

Use-case
Use-case is a concept that covers a systematic description of a typical task. Use-case modelling is a relevant way to describe the elements, orders, processes and procedures needed to
perform an individual task. Use-case modelling is the process describing how standard
tasks within a limited area such as public administration can be carried out in an IT system.
The process includes a description of each step in the procedure, and each step is also
viewed in connection with the procedure(s) occurring immediately before and after it.
Use-case modelling is system-oriented, unlike the model of interaction, which is userand content-oriented.

Value modelling
Value modelling leads the producer through logical sequences from the project idea via
project identity and the model of interaction to a systematised list of contents, which then
forms the input for data modelling.
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Visual level of abstraction
The degree of abstraction of a visual element in relation to reality.
Example
A black square that visually represents a building is at a higher level of abstraction than
(for instance) a small vignette presenting the perspective of the building’s facade. The
latter form of representation is often used in tourist maps. But the same square is at a
lower level of abstraction than a five-pointed star used to represent the building, for instance.

Visual hierarchy
Visual elements that are ranked hierarchically in relation to the visual dominance of the element in what is seen.
Example
A map often contains a visual hierarchy representing the relative importance of the
items of information concerned. The information in a map is not necessarily all equally
important, which is illustrated by differences in the visual dominance of the elements in
question. Highly dominant elements are perceived as being more important than less
dominant elements. For instance, if a strong green colour is chosen as the symbol for
forested areas these areas will appear to be more important than areas represented by
paler colours.

Visualisation
To make concepts, general laws data and information etc. clear visually.
Example
Geo-information can consist of a number of coordinate sets. When shown as an ordinary list of figures, these coordinates will only convey meaning to very few people. But
if they are made clear (visualised) using lines, points and surfaces, more people will be
able to decode the information as pictures of reality. The choice of visualisation form
influences the meanings attributed by the user to the information concerned. For instance, extremely precise and detailed lines give the impression that the information is
precise as well, whether this is the case or not.
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24 Appendix
The book's homepage
The book’s homepage can be found at www.geokommunikation.dk and contains:
– larger illustrations than those permitted by the limited layout of the book
– the most important illustrations translated into English
– digital references to websites referred to in the book
– a discussion forum
– a Danish summary in the form of a PDF document
– an abstract in the form of a PDF document
– any necessary additions and amendments to the book.
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