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Summary 
Sustainable urban renewal is an important but complex task for many political, 
technical and conceptual reasons. The Sustainable Decision Making Project (contracted 
in Dutch to 'DuBes') is a joint research project for the enhancement of sustainable 
development in urban (re)development (or renewal) projects. A DuBes method was 
developed that assists the parties involved to reduce the complexity of sustainable 
design tasks to manageable proportions. This DuBes method generates and visualises 
decision agenda's for urban renewal projects in an early stage of decision making when 
many public and private actors are involved. The method relies on a (prototype) 
computer model, MEDIA (i.e. Modeling Environment for Design Impact Assessment), 
which is used in a social-interactive simulation-game. In the computer model MEDIA, 
the existing concepts of 'dynamic actor network analysis' (DANA) and the 'analysis of 
interrelated decision areas' (AIDA) are combined. By and large, MEDIA supports the 
generation, structuring, preferencing and analysis of various themes, decision areas and 
options for urban renewal projects. The outcome is a negotiated and visualized decision 
agenda. Because urban renewal projects take place in multi actor environment, the 
computer MEDIA is embedded in a social interactive gaming exercise which can either 
be used for a fictitious or a real-life urban renewal project. Whereas MEDIA mainly 
structures the content of sustainable decision making, the gaming exercise provides the 
complex environment, as well as the rules and procedures for multi actor negotiation 
and collaboration using MEDIA. The symbiosis of MEDIA and the game has led to 
fruitful and promising results when we applied them to urban redevelopment projects in 
two Dutch municipalities. Evaluations of the pilot-cases showed that the participants 
have formed a positive opinion of the process, the tool and the pertinent results. Further 
development of MEDIA will likely focus on the further integration with the gaming 
exercise and the development of suitable (quantitative) indicators and spatial design 
modules. 
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THE COMPLEXITY OF SUSTAINABLE URBAN REDEVELOPMENT 
 
Sustainable development is one of those magical concepts that everyone is in favor of 
(Hajer 19**). However, as soon as sustainable development has to be realized, as in the 
case of urban (re)development, it proves difficult to put the concept into practice and 
create sustainable benefits. In most European countries the peripheral residential 
neighborhoods that were built in the years following the Second World War are of poor 
quality and are afflicted by a combination of physical and socio-economic problems 
(Expert Group on the Urban Environment, 1996:6). Europe for instance has eighty 
thousand blocks of flats that are in dire need of refurbishment (Sureuro, …). Few 
private and public actors in the various European, national and local arena's therefore, 
question the importance and urgency of sustainable urban (re)development. However, 
when it comes to the realization and implementation of sustainability in urban 
redevelopment projects, the network of actors faces many cognitive, political and 
organizational barriers. In short, the making of a sustainable design for the restructuring 
of such neighborhoods is a very complex task due to 1. the complexity of urban 
systems, 2. the political and administrative complexity and 3. the ambiguity of the 
concept of sustainable development. 
 
The complexity of urban systems 
Urban systems are extremely complicated and consist of many interdependent physical 
and social variables, such as the number of homes and roads and also the behavior of 
the residents in their homes and neighborhoods. Large building projects typically 
require hundreds of major design decisions and many thousands of detailed choices, to 
be made. These decisions are often interdependent, and decision options may influence 
the values of multiple variables relevant for sustainable development. As a 
consequence, it is difficult to make a design for sustainable restructuring because the 
effects of changes are difficult to predict. For example, in a restructuring project an 
increase in the housing differentiation may have an influence not only on the social 
structure of the neighborhood but also on such matters as the movement behavior of the 
residents, energy consumption and the quantity of household waste produced.  
 
The political and administrative 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). Numerous parties, with diverse interests and various forms of expertise, 
are involved in a restructuring project. For example, in the design stage it will involve 
municipal services for building, housing, traffic and the environment, housing 
associations, project developers, residents, intermediary organizations, utility 
companies, water boards, construction companies, architects and town planners. Each 
of these organizations and individuals make decisions at various moments based on 
their own preferences and interests (Bremer and Kok, …, Van Bueren and Priemus, 
…). The production of a design specification or a program of requirements takes place 
in a very politicized environment. The dynamics of political events, such as disputes 
within a council or board, the resignation of an executive member of the local council, 
or elections, can often cause a restructuring process to progress by fits and starts 
(Klijn). A matter that seems, at a given moment, to have been resolved may 
subsequently come up for discussion again.  
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Ambiguity of the concept of sustainable development 
If all the parties involved wish to realize a sustainable restructuring project, the trick is 
to bring together the rationality of the design process, the making of design choices for 
the reorganization of the urban system, political and administrative rationality, and the 
acquisition of sufficient political and public support. An additional problem however, is 
that the concept of ‘sustainability’ is far from unambiguous (Dryzek, Hajer, Roe). The 
concept of sustainability is a flag that various values rally behind: such values as 
‘quality of life’ and ‘safety’, but also environmental values such as energy efficiency or 
emissions. These different values sometimes prove difficult to unite. For example, 
extensive insulation measures can negatively influence the interior climate of a home. 
One person sees windmill parks as a source of sustainable energy, while another sees 
them mainly as a blot on the landscape.  
 
THE MANAGEMENT OF SUSTAINABLE RESTRUCTURING 
 
The management of a restructuring process is difficult because it is frequently unclear 
what sustainability precisely conveys to the various parties involved or how 
sustainability can be achieved. It is very important to have a good interaction between 
residents, experts and administrators over the broad range of decisions concerning 
sustainability (Conte and Monno, 2001). However, because of the differences in 
knowledge, interests and values it is difficult to bring about and manage a constructive 
dialogue between the numerous parties. Consultation meetings, for example, are often 
characterized by a fairly one-sided and superficial venting of wishes and standpoints at 
a time when the plans have already reached an advanced stage (Mayer?).  
In what way is it possible to get an orienting dialogue about sustainable restructuring at 
a very early stage between all those involved? Such a process must be open to differing 
perspectives on sustainability. It must be able to put new ideas and technologies on the 
local agenda, produce useful results for a program of requirements and be robust 
enough for the political and social decision-making process.  
 
The procedural rationality, typical of most model-based approaches, alone does not 
suffice for complex problems such as urban (re)development. Most decision support 
tools however 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 related products: 1. the computer based conceptual 
modeling tool MEDIA (Modeling Environment for Design Impact Assessment) and 2. 
a gaming exercise for sustainable decision making.  
 
Visualization of decision agenda's in MEDIA 
 
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 
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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.  
 
Themes. 
To maintain overview, the concept ‘Theme’ has been implemented in MEDIA. Themes 
are categories of decision areas related to the same topic such as energy, green space 
and physical infrastructure. The prototype of MEDIA contains the various themes 
(about 30) that are important to design tasks in the urban environment. These themes 
were defined by the members of the DuBes project team, taking account of 
formulations as they are frequently used in practice. Examples of themes are green 
space, waste, mobility, facilities and social safety. The themes are grouped according to 
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three levels of spatial scale: the neighborhood, the block and the home. 
 
Decision fields.  
A decision field is the general designation for all kinds of decision that have to be made 
in a design task, for example on provisions for waste collection and parking. With each 
decision field, one can choose from several options. Examples of decision fields under 
the theme of mobility at neighborhood level are: the structure and frequency of public 
transport, the infrastructure for slow-moving transport, the type of access to and from 
the neighborhood, the parking standard and the location of parking facilities. The 
MEDIA prototype contains an overview of a large number of decision fields (about 
150) that may be involved in a design task.i 
 
Options.  
Options are the alternatives from which one can choose in each decision field. For 
example, parking facilities may be centralized or decentralized, above ground or 
underground, nearby or at a distance. The MEDIA prototype contains three to six 
options for each decision field.  
 
With the aforementioned structural elements, the DuBes model offers those involved in 
a design task an insight into the choices, the interdependencies between the choices, 
and the parties who are involved in these. Figure 1 illustrates this relationship. The 
model also devotes attention to the consequences of the various choices for 
sustainability. 
 
Addressing the ambiguity of sustainable development 
 
The problem of the ambiguity 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. 
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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). 
 
Effects of options.  
Options have various effects, for example on costs and on sustainability. For example, 
the creation of parking facilities has an effect on the use of materials, on the 
possibilities for rainwater infiltration, on the soil balance, on car use (and therefore on 
the use of fossil fuels and the emission of CO2 and other substances), on social safety, 
on the accessibility of a neighborhood or street, and so on and so forth. The MEDIA 
prototype only contains effects to a limited extent, usually qualitative in nature. The 
calculation of effects is the goal of new versions of MEDIA. 
 
Methods. 
Various methods exist to picture the effects of options, such as life cycle analysis 
(LCA) and life cycle costing (LCC) methods. The MEDIA prototype offers the 
possibility to refer to these methods and, if applicable, to link these to MEDIA. 
However, in this respect too, MEDIA is still in need of further development. 
 
Relationships between options. 
Options from different decision fields may be mutually exclusive or they may actually 
imply one another. For example, the choice for a certain form of energy infrastructure 
partly depends on the housing density and the type of dwellings. For a large number of 
options, the MEDIA prototype indicates whether they are interrelated and, if so, how.  
 
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. 
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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 
 
Actors and their preferences. 
For every decision, certain actors are involved. MEDIA offers the possibility to 
indicate which actors are involved in the decision fields. In addition, actors often have a 
preference for certain options. MEDIA also offers the possibility to indicate the 
preferences of the various actors.  
 
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. 
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Figure 4  MEDIA interface 
 
 
THE DUBES SIMULATION GAME 
 
A simulation game provides a safe environment, based on reality, in which the 
participants can experiment with decisions and negotiations (Duke 1974 & 1980). The 
participants in a simulation game play various ‘roles’ that are derived from existing 
organizations and individuals. As in reality, the participants make decisions, form 
coalitions and make compromises based on their own goals and interests. A simulation 
is not primarily intended as a ‘game’ but rather as a serious, policy-oriented study, and 
is therefore also designated as a policy exercise (Toth 1988). Apart from being 
instructive, participation in a simulation game is simply enjoyable.  
 
Urban restructuring in the game 
The following describes the simulation game for the fictional neighborhood of 
Groenveld in the municipality of Dijkhuizen. Groenveld is an average post-war 
residential neighborhood in a medium-sized town in the Netherlands. The 
neighborhood has a lot of multi-storey subsidized housing, interspersed with family 
dwellings and concentrated facilities. Like so many neighborhoods of this type, 
Groenveld has to deal with the problems of vacant dwellings, alienation, poor 
maintenance, loitering teenagers, vandalism etc. The neighborhood is therefore in 
urgent need of improvement. Because there is a good chance of getting finance from 
the Investment Budget for Urban Renewal (Investeringsbudget Stedelijke Vernieuwing, 
hereinafter abbreviated to ISV), the participants are asked to produce, in one day, a 
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program of requirements for the restructuring of Groenveld. However, there is an 
important condition attached to eligibility for ISV financing: the plans must make a 
clear contribution to the sustainability of Groenveld.  
In preparation for the day, the participants are sent the DuBes file, as it is known, 
containing the Groenveld scenario. The scenario describes the urban planning history 
and characteristics of the municipality of Dijkhuizen and the Groenveld neighborhood. 
It also describes the housing stock and demographics of Groenveld and the 
neighborhood's problems with respect, for example, to housing, public space, water, 
energy, safety, traffic and transport. The DuBes file also contains an overview of the 
roles, the tasks and competencies of each role, and the role distribution. From 20 to 40 
people can take part in each simulation. Prior to the simulation game, each participant 
is allotted a certain role, such as councilor, director of the ‘Our House’ housing 
association, director of the ‘Welfare’ foundation or project leader of the Water, Energy 
and Environment Service. In addition, the participants are asked to make use of their 
own knowledge and experience when playing the simulation.  
The assignment, for all participants in the simulation game, is to jointly draw up a 
program of requirements for the sustainable redevelopment of the Groenveld 
neighborhood, Phase I. The municipality of Dijkhuizen and the ‘Our House’ housing 
association, which owns a large proportion of the housing in Groenveld, have decided 
to consult the principal interested parties in drawing up the program of requirements. 
With a view to obtaining a subsidy, sustainability has to form an explicit component of 
the program of requirements.  
 
The DuBes tools 
The project managers have a number of tools to help them achieve this difficult task in 
a short space of time. The most important tool is the DuBes Table (see figure 2). This 
table, in A0 poster format, schematically shows all the themes, decision fields and 
options from the MEDIA computer program. Figure 1 gives an impression of the game 
with participants working with the DuBes table.  
 

 
 
Figure 1 Impression of the game 
 
The DuBes table provides the participants with an overview of the decisions that can be 
made in the course of a restructuring assignment. This overview is not exhaustive. The 
aim of the table is to offer the participants a guide for determining the agenda of the 
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program of requirements. They can therefore use the agenda when the discussion falters 
or runs short of inspiration or expertise, but they must draw up their own agenda in the 
main. 
In two sessions, one in the morning and the other in the afternoon, the participants draw 
up their own DuBes table for the Groenveld neighborhood or for a real neighborhood, 
such as Emmerhout in the municipality of Emmen. In the morning, the participants are 
divided into three working groups. These work from various angles of approach, such 
as public space, housing and welfare, to list the themes and decision fields and decide 
which ones must be included in the program of requirements. As they do this, they can 
refer to the existing DuBes table and the DuBes advisors for guidance. Before the 
working groups commence, the participants individually and anonymously prioritize all 
the decision fields in the DuBes table based on how important they think a theme or 
decision field is for the program of requirements. An electronic conferencing system is 
used for this, so that the results of the vote are available to the working groups within a 
quarter of an hour. The result of the first session, just before lunch, is a DuBes table for 
each of the three working groups to serve as the basis for the program of requirements. 
 
Process managers 
The discussions and negotiations in the working groups are guided by process 
managers. Process managers are game participants who are instructed by the game 
leaders, prior to the simulation game, on the best way that they can chair and guide the 
process within the working groups and planning workshops.  
 
DuBes advisors 
The process managers and the working groups are supported by DuBes advisors, 
members of the Sustainable Decision Making project team (DuBes team). The DuBes 
advisors assist and advise the working groups and register their results as well as 
possible in the MEDIA computer program.  
 
During the lunch break, the DuBes team takes the three DuBes tables produced by the 
working groups in the morning session and, aided by MEDIA, processes and combines 
them into a single, integrated DuBes table. All the themes, decisive points and options 
that the participants consider important for the neighborhood's program of requirements 
are now put into order and placed on the agenda in this integrated DuBes table. 
However, no choices have been made or strategies decided upon as yet.  
 
In session 2, in the afternoon, the participants are asked to work out strategies for the 
program of requirements in three planning workshops oriented toward different aspects 
of sustainability, such as the environment, quality of life and feasibility. This is done by 
choosing, in discussions, from the options that the participants drew up in the morning. 
The participants are asked to reason out their choices by devoting attention to the 
various effects of options, including those on sustainability, and the connection with 
other decisions, for example decisions relating to other themes and at other levels of 
scale. The chosen options are marked in the table and selected in MEDIA. The 
planning workshops are also guided by the process managers and the DuBes advisors. 
The MEDIA computer model registers the choices and gives extra information on the 
consequences of decisions, effects, consistency etc.  
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At the end of the day, the presentation, analysis and comparison of the three DuBes 
tables shows on which points the participants agree and on which points the 
participants have differences of opinion. On some points, the participants will have 
come to the conclusion that further research is necessary in order to arrive at the right 
choice. The DuBes tables, together with the arguments for the choices during the group 
discussions and evaluations, form the basis upon which a sustainable program of 
requirements is drawn up for the Groenveld neighborhood or a real neighborhood. 
 
At the end of Session 1 and Session 2, the participants answer some questions about the 
process in their working group or planning workshop, and about the result. This is done 
using the mobile electronic conferencing system. At the end of the simulation game, the 
process, the result and the simulation game itself are thoroughly evaluated in a plenary 
discussion. Afterwards, the participants are asked to fill in an evaluation form about the 
simulation game itself. 
 
RESULTS AND OUTCOMES  
 
Up to now, the DuBes method and simulation game have been used twice in practice. 
In cooperation with the project bureau Emmen®evisited (a joint venture between the 
municipality and the ‘Stichting Wooncom’ housing association), the simulation was 
used on 22 November 2001 for the Emmerhout-Noord restructuring project in the 
Emmen municipality. On 11 December 2001, the simulation game was played, using 
the fictional Groenveld neighborhood, with the employees of the municipality of 
Alphen aan den Rijn and the ‘WonenCentraal’ housing association. 
 
In both simulations, in Emmen and Alphen, the participants are generally satisfied with 
how the day went. They thought the simulation a good and enjoyable way of thinking 
about the sustainable restructuring of their residential neighborhoods with a large 
number of parties.  
 

It is a pleasant way of establishing objectives quickly. 
  
This way is good for forming an idea, in a short time, of the problems involved and the 
matters you want to resolve. 

 
As a consequence of the differing aims and intentions, the results and experiences of 
Emmen and Alphen also differ in some respects. The results and the experiences of the 
participants, based on verbal and written evaluations, are discussed below.  
 
The simulation participants in Emmen are of the opinion that the method is suitable for 
getting a good overview of the problems and possibilities raised by a restructuring 
project. According to them, the method is particularly useful at a very early stage of the 
plan formation. They therefore feel it is a pity that the method was not used at an earlier 
stage for Emmerhout-Noord. 
 
Despite the rather advanced stage of events, the simulation produced some ideas for 
Emmerhout-Noord. In particular, the Spatial Planning and Housing service, the Emmen 
®evisited project bureau and the Wooncom housing association have gained some 
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useful ideas during the simulation on the themes of water and mobility. These included 
some very practical and simple ideas, such as having rain barrels by the houses, and 
also more all-embracing ideas such as the recognizability of the infrastructure in the 
neighborhood and the choice of slow-moving traffic as the main form of traffic in the 
neighborhood. Participants in the simulation in Emmen indicated, moreover, that some 
ideas that came up in the simulation are also useful for neighborhoods that are being 
restructured in Emmen and for which decision-making is not at such an advanced stage.  
 
Unlike in Emmen, the simulation game for the municipality of Alphen was not aimed at 
the generation of ideas immediately applicable to an existing restructuring project. The 
learning experiences with respect to sustainability therefore lie at another abstraction 
level: the development of various visions of sustainability. If we compare the 
simulations in Emmen and in Alphen, a clear distinction is apparent as regards the 
essential themes that came up in the simulation games.  
 
The participants in both Emmen and Alphen indicate that the DuBes method is suitable 
for developing a good overview of the problems that are involved in a restructuring 
project, and for gaining new insights from different disciplines.  
 

It is something of an open door, but sustainability encompasses much more than your 
own frame of reference. This offers you the opportunity to get to know other disciplines 
in your own field of work. 
 

In the written evaluation, about two thirds of the participants indicated that they had 
gained a clearer picture of what sustainability can mean and the decisions that need to 
be made in the restructuring of a post-war residential neighborhood, and of the various 
options for the restructuring of a neighborhood. Over half the participants confirm that 
new insights and ideas for sustainable restructuring were brought up in the simulation 
game. Two thirds of the participants expect that the DuBes method will contribute to a 
more sustainable program of requirements for the restructuring of a neighborhood.  
 
It is apparent from the evaluation of the discussion in the working groups and planning 
workshops (see table 1) that the participants do not really think that aspects of 
sustainability played a great role during the discussion (see question 6, table 1). 
However, in this respect the simulation in Emmen scores better than the simulation 
game in Alphen. It seems that the participants primarily applied a social vision of 
sustainability during the discussions, but assess sustainability primarily from an 
environmental perspective in the discussion. In the final evaluation, the participants 
indicate that they have learned something about sustainability.  
 
Even more than the essential results, the participants positively assessed the interactive 
aspect of the simulation (see questions 1-3 in table 1 in particular).  
 

It is good to do this with all the different disciplines. It continues to be instructive.  
We looked at matters that I would not have looked at otherwise, always from different 
perspectives.  
It helps to map out in a structured way the themes and decision fields that the parties 
involved find important. 
As a citizen/resident, you do not realize in how many areas decisions have to be made. 
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It was good to hear the opinions of the experts who were present. 
 
Table 1  Evaluation of the discussions in the working groups and planning 

workshops based on the DuBes table during the game 
 

 Emmen (n = 21 ) Alphen (n= 25) 

M = average rising scale from 1-10 
(SD = standard deviation) 

Session 1 
(morning) 

Session 2 
(afternoon) 

Session 1 
(morning) 

Session 2 
(afternoon) 

To what extent was it possible to 
express your opinion in the discussion 

in your planning workshop? 

7.88 (1.3) 7.75 (1.48) 7,7 (1,62) 7.7 (1.38) 

To what extent does the DuBes table 
provide a good overview of the 

discussion? 

7.64 (0.76) 7.29 (1.65) 7.7 (1.13) 7.7 (0.93) 

To what extent did your opinion also 
appear in the DuBes table?  

7,44 (1.39) 7.05 (1.23) 7,9 (1,28) 7.3 (1.17) 

To what extent do you expect the 
DuBes table will assist in the making 

of choices? 

7.24 (1.51) 6.71 (1.55) 7.2 (1.2) 7.2 (1.38) 

To what extent are you satisfied with 
the way the discussion went in your 

planning workshop? 

6.92 (1.02) 7.29 (1.64) 6.5 (1.73) 7 (1.45) 

To what extent did aspects of 
sustainability play a role in the 

discussion in your planning workshop? 

7.48 (1.42) 6.81 (1.86) 5.9 (1.83) 5.4 (1.64) 

To what extent did interests (e.g. 
economic, political, personal) play a 

role in the discussion in your planning 
workshop? 

6.04 (2.07) 5.52 (2.11) 5.1 (2.06) 5.8 (1.97) 

 
 
 
CONCLUSION 
 
Based on the experiences in Emmen and Alphen, the DuBes project will be continued 
along a number of paths. Firstly, the MEDIA model will be developed further so that 
the effects and costs of options and strategies can also be assessed. MEDIA will then be 
able to make a more prominent contribution to the discussion during the simulation 
game. Parallel to this, the DuBes simulation game will be played again a number of 
times for restructuring assignments. The results of the simulation game can serve as 
input for MEDIA. Secondly, the DuBes method will be applied to other themes, such as 
new building projects, the construction and harmonization of infrastructure, and the 
restructuring of business parks. Thirdly, the DuBes simulation game will be integrated 
into the educational syllabus of the faculties of Technology, Policy and Management, 
Civil Engineering and Architecture of the Delft University of Technology. The 
simulation game will be played with students from all three courses at the same time. In 
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that way, students can learn in the course of their training that sustainable urban 
development is a task that they can only realize in co-operation with other disciplines 
and interested parties. 
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i In defining the decision fields, we used the expert knowledge of the members of the DuBes project 
team, summaries of checklists, and other summaries of decisions with regard to sustainability. Examples 
of the latter are the Nationale Pakketten Duurzaam Bouwen voor Woningbouw (SBR, Rotterdam 1996), 
Utiliteitsbouw (SBR, Rotterdam 1998), Grond-, Weg en Waterbouw (CROW, Ede 1999) and 
Stedenbouw (Nationaal Dubo Centrum, Utrecht 1999), KODUP (Kosten Duurzame Uitbreidingsplannen, 
VNG, Den Haag 1997) and the DCBA-kwartet (BOOM, Delft 2000). Documentation for existing design 
tasks have also been used, such as those for the restructuring of Emmerhout-Noord and the Noord-
Brabant sand embankment case. 


