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1. INTRODUCTION 
The days that designers could focus on finding technical solutions for technical design challenges are 
past. Instead, they are confronted with increasing policy and design complexity, which is further 
enhanced if the concept of sustainable development (SD) is added to the equation. Urban 
(re)development, and large building projects in general, are design challenges where this trend is 
clearly visible. Decisionmakers in such projects, with ambitions regarding sustainable development, 
cannot ignore this increasing complexity. In order to realize technically and functionally sound 
projects that are acceptable to the actors involved and also comply with the principles of sustainable 
development, it is necessary that policy-makers, designers and SD-experts work together. Co-
operation between these actors can be enhanced by tools that make design processes and decision 
making processes more transparent and offer insight in the impacts of decision options. So far, most 
tools focus on one of these three complexities described above, resulting in process-oriented tools, 
design tools, and analytical/technical tools, respectively. Although such tools generate useful 
information,  integration is a challenge. The DuBes Sustainable Decision Making Project makes an 
attempt to provide an integrated approach for making sustainable decisions for an urban 
(re)development project. This project has so far resulted in two major products: the computer based 
conceptual modeling tool MEDIA (Modeling Environment for Design Impact Assessment) and a 
gaming exercise for sustainable decision making (cf. the paper by Van Bueren and Mayer in these 
conference proceedings). In this paper, the MEDIA and its conceptual and analytical foundations are 
presented, as well as the first results obtained by applying the model. 
 
2. COMPLEXITY OF SUSTAINABLE URBAN (RE)DEVELOPMENT 
An integrated approach to sustainable urban (re)development must do justice to these three types of 
complexity: 
 
1. Content-oriented complexity, or the equivocal character of SD 
Sustainable development and its derivative for the built environment, sustainable building, are 
concepts that are difficult to define. The most cited definition of sustainable development is the one 
found in the Brundtland report: “a development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs (WCED, 1987). This 
definition was succeeded by principle 3 of the Rio Declaration on Environment and Development 
(UN, 1992): “to equitably meet developmental and environmental needs of present and future 
generation”.  Both these definitions leave ample room for interpretation. When are present needs 
met? What exactly are the needs of future generations? How can we be sure we are not 
compromising their abilities? These questions cannot be answered univocally and give SD its 
equivocal character. This equivocality manifests itself on philosophical, political and operational 
levels. All in all, it is fair to say that SD is a concept that should be further defined and negotiated in a 
political context. 



 
2. Policy complexity 
Large design challenges in the built environment typically involve a complex network of actors, who 
strive to achieve their ambitions and protect their interests (Marintz and Mayntz, 1991). This process 
is not governed by objective rationality, but determined by the perceptions and value systems of the 
actors involved, causing them to make competing assumptions about problems and solutions, means 
and ends, cause and effect. From the actor network perspective, there is no single correct view to 
policy problems and their solutions. Decisions are made in a complex process of negotiation between 
actors. The outcome of this interaction process is often sub-optimal in terms of both substantive 
quality and (public) support. The solution to this problem is sought in process management (De 
Bruijn and Ten Heuvelhof, 2000). This however does not make urban redevelopment projects 
themselves simpler. 
 
3. Design complexity 
Large building projects typically require of hundreds of major design decisions and many thousands 
of more detailed choices to be made. Decisions are often interdependent, and decision options may 
influence the values of multiple variables relevant for SD. Reductionist approaches to deal with this 
complexity tend towards mono-disciplinary models which, whilst scientifically valid, lack an overall 
picture of the problem in a societal context. More pragmatic and holistic approaches, on the other 
hand, are often not transparent and for that reason not acceptable for generic use. Others have 
described this as the dilemma of the choice between scientific disciplinary rigor and practical 
relevance. What needed is a balance between integration on one hand and scientific validity and 
precision on the other. 
 
Together, the equivocality of SD, policy complexity and design complexity constitute a formidable 
barrier for an integrated and effective approach aimed at sustainable urban (re)development. The 
procedural rationality, typical of most model-based approaches, alone does not suffice for complex 
problems such as urban (re)development. An integrated approach must address each of the three 
complexities described earlier. MEDIA is proposed as a suitable underlying model for such an 
approach. 
 
3. CONCEPTUAL FOUNDATIONS OF MEDIA 
From the analyses that have been briefly described in section 2, these requirements can be drawn up: 
the structure of the model should be based on the physical decision making process; the model 
should adequately represent the policy complexity that is typical of urban (re)development; 
relationships between decisions should be included in the model; content related knowledge and 
insights regarding the consequences of decisions (e.g. costs, environmental impacts) should be linked 
to the relevant decisions; the model should not be normative with regard to SD-issues; the model 
should help the users focus on the most relevant issues only; the model should be able to function in a 
dynamic environment (e.g. a gaming exercise). 
 
3.1 Addressing design complexity 
To represent decisions and their interdependencies, Analysis of Interconnected Decision Areas 
(AIDA) has been used as a basis (Morgan, 1971). AIDA is a technique that makes large design 
challenges transparent and manageable. Design challenges are described as a set of decision areas, 
each with at least two mutually excluding decision options. Relations between decision areas and 
decision options can be formalized, creating transparency and insight in the direct and indirect 
consequences of one specific decision or a comprehensive set of decisions (scenario). In figure 1, 
three typical decision areas and their options are presented as an example. Two types of relations 
exist: exclusions between options of different decision areas and preclusions between a decision 
option and other decision area(s). These relationships can be definite, probable or possible. 



 
 

Figure 1: Interconnected decision areas 
 
The AIDA concept has been implemented in MEDIA, without any major conceptual changes. Based 
on several case studies, currently over 200 major decision areas have been distinguished for a typical 
urban redevelopment case. To maintain overview, the concept ‘Theme’ has been implemented in 
MEDIA. Themes are categories of decision areas related to the same topic. 
 
3.2 Addressing the equivocality of SD 
The problem of the equivocality of SD is hard to solve conceptually. Any attempt to develop a 
generic set of indicators and calculation models can be regarded as "yet another interpretation" of this 
concept. To deal with this problem, MEDIA has been designed as flexible as possible. MEDIA is 
not conceptually based on any single definition or model of sustainability, but structured in such a 
way that different definitions can be facilitated. The model can accommodate different types of data 
and models. In figure 2, this flexibility is presented with an example from practice. Direct impacts of 
options are expressed as descriptive variables, which can directly or through the use (complex) 
functions be used for defining SD-indicators. 
 



 
 

Figure 2 Flexible multimodel structure 
 
This flexible structure may seem indecisive, but the benefits (no approaches are precluded or forced 
upon actors, and dialogue between actors is facilitated) outweigh the drawbacks (no 'easy' answers 
are provided). 
 
3.3 Addressing policy complexity 
Differences in actor perceptions are a main driver of policy complexity, and actor network analysis 
provides concepts to deal with this complexity: Actor perceptions are made explicit in a conceptual 
language, making different types of comparative analysis possible. By doing this, the analyst sharpens 
her insight not only in the policy situation at hand, but also in her own reasoning. In figure 3, the 
implementation of actor network concepts in MEDIA in presented, with an example. 
 
 

 
 

Figure 3  Conceptual foundations: dynamic actor analysis 
 
Several functions in MEDIA represent the concept actor network analysis. First, each separate actor 
can be described. Second, the decision power of each actor can be formalized, as well as their 

 



preferences and aversions for separate options. Finally, the relations between actors can be 
formalized 
 
In figure 4 a screenshot of the most relevant menus of MEDIA is presented. Top left is the menu in 
which decision areas, decision options and variables (impacts) are defined. Top right shows the 
menu in which preclusions and exclusions are specified. The relations between decisions, options and 
actors are defined in the down left menu. In  the final menu, the agenda is presented. The agenda is 
used in the gaming exercise, were it helps the users to focus on the most relevant decisions. 
 

 
 
Figure 4  MEDIA interface 
 
4. RESULTS AND OUTCOMES 
 
The results of working with MEDIA can be divided in two. First, the model has been used stand-
alone for the modeling of a number of cases. Second, MEDIA has been used as a supportive tool in 
the gaming exercise twice. The results of these exercises are briefly discussed below. 
 
MEDIA has been used for the modeling of a urban redevelopment project of a typical Dutch post-
war residential area. The definition of decision areas, decision options, variables, preclusions and 
exclusion has turned out to be both possible and useful, since it forced the user to look at the project 
in a systematic and consistent manner. Altogether, about 200 decision areas have been distinguished. 
Most decision areas relate to the quarter and building-level. The decision areas are categorized into 
30 themes. In addition to defining themes, decision areas and options, variables have been attributed 
to some of the decision options. Almost no values of variables (data) have been added to the 
database, as this proved to be very time consuming, since a lot of data is unavailable, or not available 
on the level of aggregation needed for MEDIA. The implication of the limited amount of data is that 
MEDIA at the moment is not able to assess the SD-impacts of scenarios. More consistency and 
completeness was achieved in the definition of preclusions and exclusions. A total of 438 of 
preclusions and exclusions have been distinguished, mostly exclusions. As far as actors and their 



relationships concerned: because of the very case-specific character, this feature has not been the 
focal point of our efforts. The aggregation of decision areas and options to the level of a coherent 
design turned out to be possible, but still needs further development in order to be useful. 
 
MEDIA has also been used as a supportive tool in two gaming exercises. For this purpose, a paper 
version of the model, containing only themes, decision areas and options was used, as well as the 
agenda-function of the computer version. In this form, MEDIA served mainly a communicative, 
educative and informative purpose. No assessments could be performed. Since the gaming exercises 
were developed for the early stages of a project, in which there is less need for evaluation, this posed 
no real problems. The lack of assessment functionality was perceived by the players as a 
shortcoming of MEDIA, especially if the model is to be used in design stages. 
 
5. CONCLUSIONS 
If the results of working with MEDIA are analyzed, it can be concluded that the model with its 
current functionality facilitates the early stages in a project (initiative and programming) much better 
then later stages (design and realization). For these early stages the model can, in combination with 
the gaming exercise, play an important communicative, educative and informative role. 
 
For the later stages of urban redevelopment projects the model currently lacks the finesse to model 
and visualize actual designs. Also, the lack of data and the subsequent inadequate assessment 
functions of the current model, limit its application to the early stages of projects. Future research is 
therefore expected to focus on these two main shortcomings 
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