











Atmeaves, 1954; Kaufmann, 1980; Knowlton, 1966). Apart from Lippets work in 1973 we do not know
any theoretical or-empirical policy-analytical publications on-the subject.

In the following text we are looking at some aspects of visualisation that need further study. The pnmary
utility of a schematic is to capture and convey an insight into a complex policy issue. The
! communication between the conceptual modeller and the-observer is achieved by means:of visual
representation. Visual language stimulates our thoughts about a policy problem in a way which is very
different from the spoken and written language. A mature "visual language" for communicating
complexity must be able to employ - different graphical forms allowing its users to explore a-policy issue
from many different angles. In our effort to identify some aspects of this visual language, we will-address
some questions of its syntax, its semantics and its pragmatic aspects (Eco, 1976), as well as some of the
"powers" of graphical visualisation (Bertm 1967). .

The ‘syntax of a schematic .

The syntax of schematics refers to the grammar of the visual language employed in desxgnmg policy-
analytical schematics. What we need is a theory on elements of this language as well as. the rules. of
manupulation and combination. A very inspiring, although general theoretical work on sign-syntax, is
Bowman's (1968) extensive study on graphic communication. Bowman believes in the possibility of a
} visual language and we would like to follow him by stating that a. well coded, visual policy-analytical
‘ language seems possible and desirable. To show the reader what it would take to develop a sign-language
specifically for pohcy -oriented applications, we will describe with some detail Bowman general syntactic
structure.

Bowman identifies thirteen funcuonal e]ements of the "ﬁgure asa commumcahve vehicle." His first goal
is to understand what is it that elements of a schematic or graphic are communicating.

For Bowman a graphic is a conceptual logic rather than a technical method; a way of seeing the graphic
figure as a visual statement, The visual language, has broad communicational potentional, comparable to
the verbal language. This communicational potentional is described from four basic questions: to-show
what ?, to show how ?, to show how much ?, to show where ?

Using these four basw questions Bowman defines in thirteen categories the total range of mstruments of
visual communication. :

For the first basic questlon, "To show what 7" he dtshngmshes three categories:

Appearance concerns the natural features of a subject as-they are seen by the eye under normal
circumstances.
Structure concerns the essential physical constitution of a subject, beyond that which can -
. : normally be seen.
Organization concerns the logical mtemelauon of elements of a subject in terms of the whole

The second basic quesuon, "To show how", is explamed by the followmg three categones / : |

Movement concerns the physical action or behavior pattern of a subject in motion.

System concerns the pattem of operatlon of a subject, in terms of its mterdependent

clements. |
Process - . , concerns the procedure of mdependent subject achons, as a succession of related |

events. ’ |

Within the third basic question, "To show how much ?", Bowman finds four sub-categories:

Size - .- : concerns the physical extent of a subject, in terms of the space it occupies.
Quantity - concerns the amount of a subject, in terms of a fixed scale of measure. -

Trend concerns the progressive increase or decrease of a subject, in terms of its amount.
Division _ concerns the separation of whole amount in terms of its component quantities.

The last question, "To show where ?", is again explained in three categories:

Area - concerns the space occupied by a subject in relation to its natural surroundmgs
Location concerns the spatial relationship between a subject and its overall environment.
Position , concerns the spatial relation of a subject element to other elements within a area.

The above thirteen categories summarise the functions for which graphical fepresentations can be used.
Bowman's next question is how basic graphical symbols can be applied (both in isolation or combination)
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to perform these functions. The visual elements he discovers represents a visual language grouped-in four
categories: "Form vocabulary”, "Space Grammar", "the Perspective Idiom", "Phrasing the Image".

Form vocabulary . :

One of Bowman's very strong pomts is that he is able to show that graphics are really multi-shaped
variations of only five elements of form: point, line, shape, value, and texture. For each element he tries
to identify not only what they are (their definition) but also what they can do (their function).

For example, a point can act as a center for circular form, as a terminal for converging form, or as-a
vanishing point within a perspective framework which determines-the direction of receding planes.

The value of a grafic element it is a quality of color which refers to its degree of darkness or lightness. In
the ansence of hues (red, yellow, blue, etc.), color values become simply shades of gray. In graphics, the
impression of gray is created by a concentration of minute dots which at the eye's distance seem to blend
with the intervening white spaces. The resultant shade depends on the relative size and density of the dots.
As-a structural element, color value is-a useful means for describing volumetric forms, through light and
shadow. Tlus can be done w1th SOlld planes of dlffenng value, or with graduated tones.

Space g1 T

Schematics are created within the two dimensions of a flat space Depth the third dimension, has to be
suggested. -Using concepts like "plane," "multi-plane” and "continuous space,” €ach divided in many
subcategorises, Bowman gives a very fine-grained classification of visual elements as they "use up" or
"relate to" the three dimensions. Again he links thls with ideas of funcuonahty of different syntactic
elements.

The perspective idiom
Bowman devotes a speaal sectxon of hlS pnbhcatlon to matters of perspective which we will not dlSCl.lSS in
this article.

Phrasing the image

Different shapes in a schematic 1nﬂuence each other. Form interacts in the figure as words do in the
sentence. Each is affected by its context. According to Bowman the three primary modes of interaction
are: "relation,” "differentiation,” and "emphasis.” ‘Again, for each category he tries to suggest a "thesaurus
or a "dictionary" of a visual language with which a graphic designer can work.

The semantic aspects of a schematic : ‘ :

A semantic analysis of a visual language studies the messages that are conveyed via graphlcal symbols and
structures. It concentrates on iconographical signs. Like some theories on classifications: of models,
Knowlton (1966) distinguishes three levels of pictures in a abstraction hierarchy: realistic pictures,
analogue pictures; and-logical plctures each using basic elements patterns, and connections in a
completely different way.

On 'realistic pictures’ Knowlton (1966, p 175) states that when "we need to represent some state of affairs
of a sort that is visually perceivable either directly or with technological aid, one quite naturally employs

pictures. This category is thus the most obvious one of the three because-it includes pictures in the

vernacular sence”.

Regarding 'analogue pictures' Knowlton states that 'objects are portrayed only in order to show the nature
of a structure or Process: a process in which the portrayed objects paruc1pate in a manner common to the
less familiar process in' the state of affairs that is of interest. This then, is analogical representation. The
sign vehicle in such case will be labeled 'analogical picture'." (op. cit. p 177) -

The 'logical picture' is a visual representation "where in the elements-are arbitrarily portrayed, while pattern
and/or order of connection are isomorphic with the state of affairs represeénted” (op. cit. p 178).

In policy analysis the schematic presentation of the conceptual model is the means-for visualising
perspectives and knowledge of different policy experts and participants in the particular policy arena. Very
often these experts and policy makers, once confronted with-a schematic they:themselves contributed to
develop, use the same schematic to reflect on their earlier positions and reassess their own perspectives.
This provides them with a continuous learning expenence and helps them to contmually increase thexr
understanding of the policy issue m quesuon
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In relation to different perspectives and knowledge about a policy problem or issue there is a-need for
developing standards for visualising these problems. Those characteristics or elements of a policy problem
that occur frequently, and have more or less a fixed meaning regardless of the policy issue being presented,
should be standardised as icons or some other graphical representations. This would be an important
contribution to the semantic aspect of:the v1sual language in communicating complexny through
schematics. .

The pragmatlc aspects. _schematics as a form of language.

As we described earlier schematic development is a process through which participants contmually reassess
and develop their understanding of the problem. It is also a process of transfer of knowledge into a visual
language. The result of:this process is a conceptual model represented as a "big picture” of a particular
policy problem.

This schematic representatxon of the conceptual model is the end pomt of the system's analytical process
and at the same time the starting. point of the policy exercise development process.. In other words
schematic is a static representation of a dynamic reahty which’is. then used to model the same reality
through the simulated environment of a policy exercise.

A schematic contains, in one logic picture, all the essential elements of the policy problem, and it is a
tool in coming to terms with the complexity of reality it represents. It also represents a reference pomt to
all subsequent dxscussmns on the problem between policy makers and experts who participated in its
development.

As a student of cartography, Knapen (1980) has reviewed an immense number of documents which refer to
the "power of visualisation." He orders his insights in five categories, using Bertin's (1967) concepts of
"five powers." : : SRR -

The power of memonsmg through compacmess :

The power of a schematic in memorising through compacmess means that ina smgle glance we are able
to overview and get information about a policy problem. - The quick transfer of knowledge is emphasised
through the use.of schematics because only the more relevant elements are represented and the less relevant
details are omitted.. The schematic is an. important contribution in getting an impression-about the
structure of problems in a certain policy area. Through the spoken and written language the information is
communicated sequentially. With the schematic the time factor is greatly reduced and therefore it is more
convenient and contributes to compactness of transfer of knowledge.

The instrumental power

With the help of graphical visualisation in the schematic representation of a conceptual model it is
possible to reveal the complexity of multi-variable relationships between policy elements of different
characteristics.

The power of attraction

The power of attraction of a schematic depends on its recognition aspect. The recognition aspect is large
for an expert or. policy maker which participated in the schematic development process. Through the
development of standards in representing a complex policy issue the power of attraction can become large
for non-participants as well.

The power of persuasiveness

It is easy to imagine that ten apples is more then two; but the idea is totally clear when you put these
apples near each other. In a similar way the schematic is also a good medium for transferring knowledge
and supporting arguments. The problems become much more clear and complete in their presentation
through the use of a schematic. If we perceive the information in a better way, we also increase the
possibility that we understand the reality it represents in a better way.

The power of many-sidedness

Graphical visualisation in a schematic can be used to successfully represent concrete as well as abstract
ideas from many different perspectives or angles. If we compare our efforts in communicating this many-
sidednees of a complex policy issue with the achievements of communicating complex information in
other fields such as cartography, we realise that we are standing at the very beginning.
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Conclusxons

Our ﬁrst conclusmn is that many ‘authors have posmve thmgs to say when it comes to assessmg the role
of schematics in policy-oriented studies.

A schematic, being a visual (graphical) representation of a system's analytic approach to a problem, is an

aid to clear thinking and it has proven to be an essential communication tool. The laws that govern visual
articulation of a complex problem and its environment are very different from the laws of syntax that
govern language. The most important difference is that schematics, as a visual form, do not present their
elements successively, but- smultaneously The relationships that determmc a structure of a problem are
grasped in-one act of vision. :

Presenting a complex problem throtigh-a well-designed schematic adds to what can be conveyed through a
text. It is said that a "picture is better than a thousand words". The ability of a picture to:convey
complexity is not limited, as the text and discourse are, by what the mind can retain from the beginning to
the end of a successive presentation of a problem and its elements. Problems that contain a Iarge number
of closely interrelated elements - cannot be successfully projected into a discursive form:

Schematic presentatlons of complex problems are-exploiting the advantages of visual commumcauon

They do so by using simultaneous expression of all the issues significant for increasing the awarenéss and
understanding of the problem and its relanonshxp with the environment. ‘A well-designed schematic is an
effective way to-engage a group of actors in discussing those issues, to provide them with a "big-picture"
overview, and to help them to develop solutlons that reflect the mherent levels of interdependency amongst

the problem-elements.

Conceptual modelling through the use of schematics is an important element of the system dynamics as
well as gaming/simulation methodology. Our second conclusion is that both schools should invest in
doing research and applying existing theory to their specxal form of schematic building. If schemaues are
key to our craft, we have to study them more intensely.

Our rev1ew of some aspects of a'visual language was only intended to show that there is a lot that "we-in-
gaming" or-"we-in-system-dynamics” take for granted when we work with schematics.” Some of our future
research in Nljmegen and Tilburg will be devoted to understandmg better what is 1t that we do with
=schemat1cs
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Appendix: The Health Care Schematic as an example.
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