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ABSTRACT 

Urban development projects, such as land (re)development, 
real estate development and infrastructural projects, can be 
complex, involving the natural, built, political and legal 
environment, as well as many stakeholders and experts.  
This complexity often results in long and strenuous decision-
making processes and sub-optimal designs. The larger the 
project the larger the societal discontent and budget 
overruns, so it seems. 
 
To improve cooperation and to avoid sub-optimal decision 
making, StrateGis has developed a collaborative working 
method which is facilitated by a Multi-dimensional decision 
support tool, which can be regarded as a 3D Geodesign 
solution. This paper focuses on this multi-dimensional 
decision support system.  
 
The approach is based upon the combination of traditional 
GIS technology describing the present situation, with a 3D 
Object based design model for fast creation of designs and 
scenarios. Technologically the approach is based upon a 
configurable object oriented information model, 
incorporating semantic annotations of geometry, 
interrelationships and calculation models. The system is 
user friendly and very intuitive because it is based on simple 
sketching tools and dragging & dropping of spatial objects, 
such as buildings and infrastructure, into an annotated and 
enriched 3d environment. 
 
The spatial impacts are determined automatically from a 
strong financial point of view and gradually evolving into a 
total impact assessment system for sustainability, following 
the People, Planet, Profit approach. 
 

This paper gives an overview of the methods, insights and 
results achieved by StrateGis. 
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INTRODUCTION 

Urban Development is becoming increasingly complex. 
Partly because of the intrinsic complexity of urban areas, 
but also because of the numerous stakeholders involved, all 
with their specific interests (Mayer, Seijdel 2005). New and 
changing legislation further enhances complexity. 
This complexity of urban development assignments 
contributes to the delay of projects, lack of public support 
and sub-optimal end results. To put it in other terms, the 
value creation is far from optimal; resulting in either to 
expensive projects or sub-standard quality.  
 
A key element in the decision making process is the financial 
impact of a project on the stakeholders involved. Financial 
modeling for urban- and real estate development however 
can be extremely non-transparent and complicated. 
Financial modeling is mostly a back-office affair, and is often 
performed in an iterative process following the iterative 
design process with a certain lag. Financial assessments are 
therefore static and almost by definition outdated and not 
representative of the actual spatial design. 
There are a number of disadvantages to this way of working. 
Firstly, decision making takes a lot of time, since after each 
change of the plan the financial experts have to redo their 
work. Secondly, it is a non-transparent way of working, 
which favors the stakeholders with more knowledge, 
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resources or better negotiating skills. A third disadvantage 
is that it isn’t very communicative because the lacking 
relationship with the spatial impacts. 
 
To cope with the problems described above, several 
approaches are possible, ranging from process-
management tools to virtual planning and construction 
(Schevers 2004). Earlier research (Mayer 2005, Seijdel 2006) 
has shown the potential of combining substantive modeling 
with process management principles. Other ingredients for 
successful decision support systems (DSS) are interactive 
and visually appealing interfaces (Dullemond 2007), degree 
of integration, transparency, flexibility, speed, 
communication and authority (Geurt and Joldersma, 2001). 
 
Building on these criteria, the StrateGis Urban Developer 
approach has been developed. With this approach, urban 
(re)development plans can be drawn up interactively, 
together with all the stakeholders. The financial and other 
impacts for each stakeholder are calculated 
instantaneously. It is a commercial continuation of a line of 
several geographical information systems (GIS), 3D-models 
and DSS co-developed by TNO Building and Construction 
Research. The latest development has been a shift from 
traditional GIS-based models to a programmable 3D 
platform based on Sketchup™, resulting in what best can be 
described as an interactive 3D GIS based Geodesign tool or 
a 3D decision support system (3DSS). 
 

ABOUT THE STRATEGIS URBAN DEVELOPER APPROACH 

When developing a Geodesign model, one encounters a 
number of conceptual, practical and technological 
challenges. Without being complete, we briefly describe the 
most important challenges we encountered (and overcame) 
below. 
 
Conceptual information model 
Analogous to the field of Building Information Modeling 
(BIM), when describing an (urban) area, one needs a 
conceptual model, describing all the components of an 
urban area and their interrelations that are relevant for the 
project at hand. In other words you need to formalize the 
objects of interest. This model needs to be flexible in order 
to capture the project specific issues and it needs to be 
connected to assessment models. In this paper we have 
named this an ‘Urban Information Model’ (UIM) which 
shares many features with the current ontology approach 
namely the flexibility to model new objects of interests and 
the connection with assessment models (Knowledge 
Representations). We distinguish 3 types of elements in our 
UIM: 
 
 
 

1. The built environment 
a. Buildings & structures 

i. Existing 
ii. New 

b. Infrastructure and utility networks 
i. Existing 

ii. New 
2. The legal & planning environment 

a. Cadaster (parcels, ownership, rem,..) 
b. Zoning 
c. Planning & development (sub)zones 
d. Etc. 

3. The physical/natural environment 
a. Soil properties 
b. Soil contamination 
c. Air pollution 
d. Noise 
e. External Safety 
f. Flooding zones 
g. Archeology 
h. Etc. 

 
 

 
Figure 1: the most important components of StrateGis UIM 
 
We distinguish between existing objects and new objects, 
which is necessary when re-developing an urban area. Also 
there are large legal and financial differences between 
existing en newly planned objects. 
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Relationships 
A city contains an almost infinite number of relations 
between its components. A credible Geodesign solution 
should in our view contain at least the most important basic 
relationships. 
In the StrateGis UIM there are basic relationships between 
the different components. For instance each building or 
piece of infrastructure is located on a specific parcel, parcels 
are located within a specific planning zone and so on. 
In addition there are functional relationships. A simple 
example is zoning, which may restrict the shape of buildings. 
Another example: each building requires parking spaces. 
Often these parking spaces can’t be provided within the 
building, but the required space is located on the parcel the 
building is on, or outside the parcel in the public area. In 
order to assess the parking balance within an urban area, 
one needs to consider all these elements in their specific 
context. 
 
Impact assessment modeling 
The primary goal of Geodesign in our view is not 
visualization or the presentation of the status quo, but the 
systematic generation, comparison and impact assessment 
of design alternatives. A solid impact assessment in the 
‘language’ of the decision-makers is crucial, for the results 
to be taken seriously by decision-makers. 
 
Traditional GIS-based impact assessments have generally 
speaking a strong geometrical basis, such as analyzing land 
use, measuring distances and overlap analysis. This is very 
useful and relevant for a solid design. The input for these 
assessments is large based upon the available GIS 
information. 
The StrateGis financial model however uses object 
definitions containing more than 500 formalized properties 
(schema level). Roughly 1/3 of them are changeable by the 
user and consequently can be rendered in a GUI. A typical 
3D urban development plan consists of 2-20 development 
zones, containing 20-300 lots with 20-1000 new buildings in 
an existing area comprised of roads, existing buildings, land 
use objects, etc. These models introduce a new kind of 
complexity, and are commonly not very well implemented 
or integrated within GIS-environments. 
StrateGis has successfully integrated complex (financial) 
modeling within its Geodesign solution. The quality of these 
models is comparable with models used by specialized 
consultants focusing on financial assessments without using 
3D GIS information.  
Currently, the largest Urban Development project in the 
Netherlands (Almere Schaalsprong) is relying on the 
StrateGis model for its financial assessments, Port of 
Rotterdam is using the model for their port development for 
a couple of years now and more than 80 projects have used 
this approach over the last 5 years now. 

At this moment the following calculation modules have been 
developed by StrateGis: 

 Land development (financial) 

 Real estate development (financial) 

 Real estate operation (financial) 

 Public area maintenance (financial) 

 Land lease (financial) 

 Land value assessment (financial) 

 Real estate energy use 

 Water management (buffering) 

 Parking analysis 

 Spatial analysis 

 Density analysis 

 Sustainability assessment: people, planet, profit 

 
Scalability, allocation and aggregation 
When integrating complex assessment models with GIS, the 
problem of model scalability becomes evident. Managing 
and overseeing an object model containing hundreds of 
properties is very complex and needs an approach to deal 
with the sheer complexity. So why is the model so complex? 
Several reasons are present: 

 A financial calculation model (cash flow model) 
contains many variables and formulas.  

 Each actor has its own financial model and financial 
input. 

 The model supports several financial calculation 
models from rough financial models to detailed 
financial models 

 The input can be inserted in several different forms 
ways accommodating the user to put in the information 
he has available. For example the model can work with 
financial experience figures working on volumes or on 
gross floor area throughout the whole model. 

 Other assessment models such as parking balance, 
urban area assessments, sustainability assessments, 
etc. 

 
When the number of objects is limited, it is no problem to 
assign each object with its own dedicated calculation 
module. Scaling up this approach is more difficult. 
Consequently a ‘divide and conquer’ strategy has been 
constructed to cope with the sheer complexity. How this is 
done is described in the paper “Delivering semantic 
enrichment of 3D urban models for financial and 
sustainability decision support.” (Schevers et al 2012). 
 
Finally some words about aggregation. When assessing a 
design, it is important that results can be aggregated on 
each geographical and legal cross-section and transported 
to user specific reporting formats. 
 
  

http://resolver.tudelft.nl/uuid:dabdc3fa-8295-4d8d-b221-b59683bec25a
http://resolver.tudelft.nl/uuid:dabdc3fa-8295-4d8d-b221-b59683bec25a
http://resolver.tudelft.nl/uuid:dabdc3fa-8295-4d8d-b221-b59683bec25a


 

 4 

Online publication 
Making designs or calculation results available through the 
internet becomes increasingly important. We envision a 
future in which our entire Geodesign solution is based on 
online technologies, but presently there are still some 
practical en technological barriers. 
 

 
Figure 2: online 2D portfolio viewer 
 
We do have an online portfolio management system and a 
3D-viewer available. Results or designs of the Urban 
Developer can be uploaded to these online interfaces. We 
expect there to be much change and development in this 
area the coming years. 
 

 
Figure 3: online 3D-viewer 
 
User friendliness 
The Urban Developer has been designed as a tool for 
collaborative decision making. The tool is used in interactive 
design sessions (charettes), attended by urban designers, 
domain experts and decision-makers. 
In order for the tool to be really supportive, the model has 
to be able to keep up with the group interaction, or even 
anticipate it. This has a big impact on the interface, which 
should be clear, communicative and easy to operate. For 
this purpose many specific design tools have been 
developed by StrateGis, such as parametric design tools, 
automated geometric consistency checks, calculation 
checks, color mapping tools, layer management tools, tailor 
made reporting and sketching tools. 

Equally important, all functionality that isn’t supportive is 
left out, in order for the interface to be limited in its number 
of options. 
 
Rules of thumb / databases 
Our Geodesign solution is focusing on the early stages of 
decision making. The problem is that in the early stages of a 
project, there is little information available. 
 

 
 
For this reason, we have introduced databases with rules of 
thumb, costs and benefits for the different objects of our 
UIM. 
For instance we have a database for new buildings, in which 
data for many different kind of buildings is included. The 
data is about the spatial aspects (form factor), parking need 
per m2, building costs, rental or selling values, operating 
costs, etc. 
There are comparable databases for existing buildings, 
urban typologies and public areas. These databases are 
specific for each region, and therefore users from different 
regions can create their own databases. 
 
 
ROADMAP 
Presently our Geodesign solution is based on SketchUp, 
which has a number of advantages, such as a very user 
friendly and intuitive interface, a large user base and the 
availability of many useful additions (ruby-scripts). We 
have developed many tools which combine GIS- and CAD 
functionality. For instance we have developed an ESRI-
shape importer. With this importer we are able to - fully 
automated - create annotated 3D models, which are ready 
to go (meaning that all functionality such as analysis- and 
impact assessments is working). Of this requires some 
data-preparation in the GIS-environment. 
 
A disadvantage is that SketchUp is file based. There is an 
increasing demand for (geo)database based solutions, 
certainly in larger organizations. For the longer term, we 
therefore think that migration of the Urban Developer 
framework to another platform is inevitable. There are 
more options available for this other platform, but to 
summarize it, it could be in the direction of either GIS or 
CAD platforms. 

http://www.strategisprojecten.com/test/schiphol/esri/SchipholEsri.html
http://www.strategisprojecten.com/test/bodemtool/v1/
http://www.strategisprojecten.com/test/schiphol/esri/SchipholEsri.html
http://www.strategisprojecten.com/test/bodemtool/v1/
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At this moment we lean toward the GIS-platforms, more 
specifically ESRI ArcGIS. We intend to explore the 
possibilities for migrating to this platform the coming 
months. There are many possibilities, such as CityEngine, 
ArcGIS Online and the SDK’s which are becoming available. 
We don’t expect this migration to be feasible in the short 
term however. 
For the short term we are looking into other possibilities, 
such as upgrading our current shape importer and 
exporter to a bidirectional database link, for example to 
ArcGIS server or ArcGIS Online. 
Not only would this solve issues such as scalability, 
versioning and information management, it would also 
provide ESRI with an additional 3D-content creation 
possibility for the ArcGIS platform, with potentially millions 
of present SketchUp uses being connected to the ArcGIS 
platform.  
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