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PREFACE

Dear reader,
Hereby I present my master’s thesis which is the final requirement for my master’s degree Spatial
Planning at the Radboud University, called: Framing the future of inner-city-transformation projects:
An orientation on how to create future-proof inner-city transformation projects in the Randstad. As a
master’s student of Spatial Planning, my orientation reveals that there are no written rules for area
development when it comes to creating future-proofness. I hope that the findings of my research can
be used to become aware of which future-proof elements are important in an urban transformation
area development project and whether certain stocks are not forgotten. It is also important to know
that Spatial Planning will never stand still and always transforms to meet the needs of the population.
During the process of the study I had help from several people who I would like to thank. Without their
cooperation and involvement, this research would not have led to this end product.
First of all, I want to thank my thesis supervisor from Radboud University, dr. Pascal Beckers. He
provided me with feedback and helped me manage and structure this challenging and comprehensive
research. In addition, I want to thank consultancy Over Morgen for seeing the potential of my master’s
thesis, for encouraging me during the process and for giving valuable feedback. I am grateful that I was
able to work on and contribute to various projects, and to be of part the company during my internship.
Therefore, I would like to thank all employees who have advised me and gave feedback. Special thanks
to my supervisor, Jolina van Dijk, who has been involved throughout the entire research period and
provided me with feedback and helped resolving possible bottlenecks during the inspiring ‘feedback
hikes’ through the city of Amersfoort. Partly due to the alternation of writing this research and
participating in various projects, I learned a lot by practice during my internship period.
I would also like to thank the respondents who participated in the study and shared their knowledge
to be able to properly conduct this research.
Jeffrey Peters

Delft, November 2019
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SUMMARY
The term future-proof is often used in prestigious inner-city transformation projects, such as the
Bijlmer Bajes (AM, 2017; n.d.), the Binckhorst (Gemeente Den Haag, n.d.) and the Merwedekanaalzone
(Municipality of Utrecht, 2017). In these projects it often refers to a future-oriented way of dealing
with different aspects in the domain of Spatial planning such as mobility, climate adaptation and
different types of functions within an area, et cetera. However, there is no consensus on which aspects
actually create future-proof inner-city transformation projects. The aim of this research is to gain
insights on and have an orientation of what we mean by the concept ‘future-proof’, which domains
and stocks are involved in realizing future-proof inner-city transformation projects in the Randstad and
what potential differences can be found between the actors that are involved in the domain of Spatial
planning. First, a framework is created to have an overview and orientation of which domains and
stocks affect making inner-city transformation projects future-proof. Second, we find out if there is a
disparity between theoretical literature and practice concerning future-proofness by comparing both.
To gain insight in future-proofness, a theoretical meaning based on Brundtland (1997), United Nations.
Dept. for Policy Coordination, and Sustainable Development (UN-DPCSD) (1996) and United Nations
Economic Commission for Europe (2014) has been created. Both studies are based on creating wellbeing for the future generations. To create a framework for inner-city transformation projects with
related domains, stocks and indicators from the SCENE-model of Grosskurth and Rotmans (2005) have
been used. In this research we will use the term stocks instead of the term themes, because a stock
can also be seen as a generic term that includes various elements or indicators. The related domains
and stocks were derived from different related scientific literature resources that are based on urban
development and scoring cards such as Rotmans, Van Asselt and Vellinga (2000) and Shiau and Liu
(2013). To derive the domains and stocks from practice, a qualitative research method has been
chosen. Through qualitative research the meaning of future-proof, domains, stocks and indicators
were obtained from different target groups that are related to the domain of Spatial planning and
inner-city transformation projects. Those contained consultancies, municipalities, project developers
and scientific institutions.
Results showed that the meaning of future-proofness can be seen as a buzzword or container concept
that is used in multiple situations. The meaning of future-proofness can be influenced by trends that
are taking place in society. However, there is a clear contrast between different target groups and how
they implemented different domains, stocks and indicators to make inner-city project transformation
projects future-proof. A lot of similarities in domains and stocks are mentioned but there are also
differences, for example, use of automobile and diversity of the population in the project area. The
differences between the scientific literature and findings of the target groups can be combined to
create a framework of future-proof inner-city transformation projects in the so-called framework The
Disk of Four.
This study shows it remains difficult to provide insight into which domains, stocks and indicators are
needed to make inner-city transformation projects in the Randstad future-proof. One main cause are
the changing political influences, policy frameworks given by the government and the current trend in
Spatial planning. Overall, it is important that a project is flexible and adapted to the needs and changes
of the user or the population under each domain to be future proof. The obtained framework should
be used as a checklist to ensure no aspects are missing and indicate which will be required by creating
future-proof inner-city transformation projects. So, we should more learn about the needs of the users
to create future-proof inner-city projects.
Future-proof inner-city transformation projects
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CHAPTER 1. INTRODUCTION

1.1 Research problem and statement
Future-proof. The term future-proof is often used in prestigious inner-city transformation projects in
the Randstad area, such as the Bijlmer Bajes (AM, 2017), the Binckhorst (Gemeente Den Haag, n.d.),
Cartesiusdriehoek (Antea Group, 2018; Ballast Nedam, n.d.), Nieuw-Pompenburg (Weessies, 2018)
and the Merwedekanaalzone (Gemeente Utrecht, 2017). But what are those projects being developed
in the Randstad area and why are they called future-proof?
Because of the rising attraction of people to live in city centres and the growing population in the
largest cities in the Randstad area, there is not enough space to provide dwellings for people who will
move to these cities (Te Riele, Huisman, Stoeldraijer, de Jong, Van Duin & Husby, 2019). These trends
can be seen in the cities Amsterdam, Rotterdam, The Hague and Utrecht. The combination of rising
attraction of people to live in city centres and the growing population caused a huge amount of
shortage in the housing stock in the Randstad area, especially in inner-city centres (Vissers, 2019). To
meet the demand, municipalities focus primarily on developing inner-city housing projects by
developing or transforming formal inner-city industrial sites, such as the Binckhorst in The Hague and
the Merwedekanaalzone in Utrecht (Team Stadszaken, 2019). These projects often involve a futureoriented way of dealing with the growing demand for dwellings and urban population, mobility, the
development of sustainable energy or energy neutral facilities, climate adaptation, the circularity of
building materials and a mix of different types of functions within an area. However, there is no
consensus on which aspects would create a future-proof development. The article by Oudejans (2018)
confirms that future-proof development is not yet the standard for the planning process, as well as in
the building process. But to what extent do the various stakeholders speak of future-proofness in their
projects?
The term is used in many different ways by various consultancies, project developers and
governmental institutions (Hentenaar, 2017), but they lack a shared meaning of the aspects that define
future-proofness of projects.
Firstly, differences in using the term future-proofness can be seen between consultancies between
their projects. Consultancy Goudappel described future-proof in the project of Merwedekanaalzone
as a focus on zero-emission transportation, for example electronic public transport and automobiles
(Boshouwers, Kandel, Govers, Van der Linde, 2018). Arie-Willem Bijl (2018) from consultancy Over
Morgen refers in his article to future-proof as conducting more research in possible future
developments and changes in the following twenty years. The article has a strong focus on how to deal
with the energy transition and demand for dwellings on a long-term perspective. Another important
theme that is often used by consultancies concerning future-proofness, is the rise of social
sustainability in an area by strengthening the relationship between people in a building or
neighbourhood (Leclaire, 2018). It is important to find opportunities to strengthen the relationship
between people and their surrounding environment. To promote the social sustainability, the solution
can be creating housing for several generations.
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Second, we can see differences in using the term future-proofness between project developers and
construction. An article of Vastgoedjournaal, Hentenaar (2017) prescribes that real estate and project
developers, such as Heijmans, Dura Vermeer and Van Wijnen, primarily focus on creating future-proof
new-build homes by using sustainable materials, energy saving methods and service facilities in
dwellings (Hentenaar, 2017). Project developer BPD characterizes the new future-proof city district
Sloterdijk in Amsterdam by the principle of ‘People attract People’. This involves creating social spaces,
such as community gardens to stimulate social interaction in the area (BPD, n.d.). Another aspect of
future-proofness can be found in the project of the Bajes Kwartier in Amsterdam (AM, 2017 & n.d.).
The project developer of the Bajes Kwartier (project in Amsterdam, the Netherlands), project
developer AM, has a strong focus on circularity by reusing 98 percent of the building materials and
implementing facilities as a design cluster and creating a healthcare centre. The buildings in the Bajes
Kwartier should always be adapted to the needs of the inhabitants.
On governmental layers future-proof is also used in several ways, such as sustainable environment,
life-course proof residential, creating a better future and creating future-proofness of homes for
elderly (Gemeente Den Haag, 2017; Provincie Utrecht, 2011; Rijksoverheid, n.d.). The province of
Utrecht (2011) mainly focusses on creating life-course proof residential areas of the current housing
stock. They characterize a lifecycle-proof neighbourhood with nine basic characteristics: diversity in
homes, accessible housing, living environment, level of facilities, package of services, participation and
welfare, care deliveries, sustainability and mobility. Another inner-city transformation project in the
municipality of the Hague, called the Binckhorst, future-proof is more focussed on the innovation in
housing and maintaining the existing businesses and industrial character of the area (Gemeente Den
Haag, n.d.). Yet another perspective on future-proofness by a municipality can be found in the innercity transformation project of the Merwedekanaalzone (Gemeente Utrecht, 2017 & n.d.). The
municipality of Utrecht focusses in this project on different future-proof themes, such as energy
transition, mobility, climate adaption and dwellings that are suited for several generation. So, the
characteristics to create life-proof and future-proof areas are unspecified in different governmental
layers.
The previous described that meanings of future-proofness in inner-city transformation projects is
characterized by different stakeholders is very varied. The findings showed that it is not immediately
possible to indicate when an inner-city transformation project is characterized as future-proof and
which stocks are related to it. In this research we will use the term stocks instead of the term themes,
because a stock can also be seen as a generic term that includes various elements or indicators. But
what do we actually mean by using the term future-proof when it comes to inner-city transformation
projects in biggest cities in the Randstad? Does future-proofness have the same definition and meaning
of inner-city transformation projects among various actors such as and consultancies, project
developers, municipalities and different scientific institutions?
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1.2 Research aim and research question
The aim of the research is to give an orientation on future-proofness in inner-city transformation
projects and which domains and indicators are involved in realizing them. The study will therefore look
at different perspectives from stakeholders that are involved in the domain of Spatial planning. The
main problem in finding important domains and indicators is that the term future-proof is used in
various ways in the domain of area development, particularly in inner-city transformation projects.
The goal is not to create a fundamental description of the future-proofness, but to find out if
stakeholders in domain of Spatial planning have different perspectives making inner-city
transformation projects future-proof and second, which domain and stocks can be related to make
inner-city transformation projects future-proof. Also, scientific institutions will be asked if there is a
fundamental definition of particularly stocks that can be gathered under the concept of futureproofness. By looking from different perspectives, we can find the differences between how they
implement future-proofness in spatial context. This research will be specified in inner-city
transformation projects because, as described in the introduction, a lot of these projects are
mentioned as future-proof.
Second, it is possible that there is a disparity between theoretical literature and practice concerning
important domains and stocks. The aim is to combine them in a framework to have an overview of and
orientation on which domains and stocks make inner-city transformation projects future-proof. At the
moment a lot of different scoring cards exist. For example, the sustainable area development of
BREEAM-NL (2018) and Dutch Green Building Council (n.d.) rates how sustainable an area
development is based on different aspects. The aim is not to create such framework for how an innercity transformation project can be scored on their future-proofness, but to provide an overview of,
orientation on and checklist for which elements are now mentioned by making an inner-city
transformation projects future-proof.
The aim of this study leads to the following main research question:
How can inner-city transformation projects in the Randstad area be characterized in terms of their
future-proofness?
To answer the main question, the following sub-questions have been formulated:
1. What is meant by future-proofness of inner-city transformation projects?
2. What are relevant domains and stocks that influence and characterize future-proofness of
inner-city transformation projects derived from scientific literature?
3. What are relevant differences between the domains and stocks that influence and characterize
future-proofness of inner-city transformation projects derived from perspective of different
stakeholders?
4. Which main differences in domains and stocks can be found between the literature and
stakeholders?
5. In which way future-proofness and the derived domains and stocks can be implemented by
creating a framework for future-proof inner-city transformation projects?
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1.3 Societal and scientific relevance
Societal relevance
To accelerate the housing market on short term, more dwellings have to be built in the coming years
to meet future housing needs. According to Jan Fokkema, director of the Association of Dutch Project
Development Companies (Nederlandse Projectontwikkeling Maatschappijen) (NEPROM), fifty percent
of the dwellings must be realized within the inner-city in the next couple of years (Straatman, 2017).
Many inner-city transformation projects are located in metropolitan areas, because of the rising
attraction of people to live in metropolitan areas or city centres and the growing population in the
largest cities in the Randstad area, Amsterdam, Rotterdam, The Hague and Utrecht (Te Riele, Huisman,
Stoeldraijer, de Jong, Van Duin & Husby, 2019). This study focusses on the Randstad, because Ritsema,
Van Eck, Van Amsterdam & Van der Schui (2006) from the Dutch Environmental Assessment Agency
(Planbureau voor de Leefomgeving) note in their report that metropolitan environments can hardly be
found outside the Randstad (Ritsema, Van Eck, van Amsterdam & Van der Schui, 2006).
The combination of the growing population, attraction toward city centres and shortage in the housing
stock in the Randstad area are the main reasons why municipalities strive to transform these expired
inner-city sites (Vissers, 2019). Mostly dilapidated buildings in old industrial areas are being revived to
meet the current needs. So, municipalities are forced to focus on enabling inner-city transformation
at complex inner-city locations. It is relevant to do research on which aspects or stocks play a part in
making inner-city transformation projects future-proof. It is important that future dwellings that will
be developed in inner-city centres are created with a future-proof perspective to meet the need of the
changing population.
Second, the term future-proof is usually mentioned in separate aspects of multiple projects, so it is
very challenging to discover which elements are related to future-proofness. Some examples of futureproof aspects can be seen as; energy (Pronk, n.d.), life-resistant areas (Verwey-Jonker Institute, n.d.),
smart mobility (Achtereekte, 2015) and circular building (Van der Nagel, 2017). It is therefore relevant
to gain more insight into the aspects, domains and stocks of future-proof inner-city transformation
projects. So, there is a need to bring different aspects within future-proof area development together,
to see if private companies, the government and scientific institutions share their meaning or thoughts
concerning future-proof area developments. This process could lead to acceleration of conversations
and the purpose to make projects future-proof by using the same technical jargon.
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Scientific relevance

Not many research had been conducted to invest Spatial planning from a future perspective. Futureproof can be seen as a difficult concept to give one particular meaning and link aspects to the
phenomenon. The terms sustainable development and future-proof are often used interchangeable
(Brinksma, 2017; Robert, Parris & Leiserowitz, 2005). This research will examine the significance of the
notion of future-proof in the context of inner-city transformation projects and which domains, stocks
and indicators are included. Second, it is relevant to create a distinction between the sustainable area
development and future-proof area development. As previously described it shows that future-proof
is strongly related and linked to sustainability. It is necessary to investigate if future-proof inner-city
transformation projects leads to a new form of approach to area development in Spatial planning.
Third, this research shows the relevance of making a framework of characteristic domains and stocks
that belong to future-proof inner-city transformation projects. At the moment there are no common
conceptual frameworks of area development that integrates different planning approaches, stocks or
indicators (Jabareen, 2006). So, by creating a framework for inner-city transformation projects,
projects can be tested on which elements can be used or are missing at the start of or during the
planning process. One possible way to integrate the planning approaches, stocks and indictors, is by
creating a framework that may provide a basis for a scientific basis if inner-city transformation projects
can be mentioned as future-proof. In Asia, particularly in China, experiments are being conducted by
creating so-called scoring cards to rate projects in domain of Spatial planning. For example, scientific
articles such as those by Shiau and Liu, 2013 and Jones, Tefe and Appiah-Opoku (2013) examine the
sustainability of transportation, but do not to rate the whole area development (annex 1, a & b). This
research only refers to domains, stocks and indicators that are used in scoring cards. The structure of
the framework and the ideology behind implementing a scoring card will not be used. The research is
more focussed on framing a whole area development and increasing the use of integral framework in
Dutch Spatial planning.
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CHAPTER 2. LITERATURE REVIEW & THEORETICAL FRAMEWORK
In this section, the notion of future-proof is defined by determining the factors that play an important
role in obtaining a description that will be used in this study. First, the notion and concept of futureproofness will be discussed. After investigating the meaning from different scientific literature, an own
meaning of future-proof inner-city transformation projects will be formulated that will be used in this
study. Second, we focus on how to create and apply a framework out of different scientific articles.
Third, an explanation will be given of how the framework distinguishes between the main dimensions,
stocks and indictors. Finally, a framework from scientific literature for how we can estimate the futureproofness of inner-city transformation projects from scientific literature will be created.

2.1 Meaning of future-proofness in inner-city transformation projects
‘Future-proof’ can be seen as a buzzword or container concept to which a lot of different aspects and
characters can be linked (Brinksma, 2017; Ernst, de Graaf-Van Dinther, Peek & Loorbach, 2016;
Maclaren, 1996). It can also be known as trends in urban quality and performance that are linked to
trends in spatial structures, urban organization and lifestyles (Alberti, 1994). Remarkable is that in
scientific articles there are no specific examples for how to define and characterize future-proofness
and future-proof area development. Brinksma (2017) indicates that future-proof and sustainable
development can be linked to each other, but there is no clear separation between the context of the
two concepts. There is such an overlap between the different concepts that there is no clear distinction
between them in scientific literature. To see if the arguments of Brinksma (2017) are valid, we should
also look at other scientific literature by formulating a description of future-proofness.
Three different papers lay the groundwork for a definition of future-proof inner-city transformation
projects: The United Nations Dept. for Policy Coordination, and Sustainable Development (UN-DPCSD)
(1996), United Nations Economic Commission for Europe (2014) and Brundtland (1987). All papers
focus on creating area developments for the well-being of the future population. Following United
Nations Economic Commission for Europe (2014), UN-DPCSD (1996) and Brundtland (1987) an area
development must ensure the well-being of future generations and focus to meet and provide the
needs of the future generation. Three influential components can be formulated: the stock and supply
(Grosskurth & Rotmans, 2005; Hooimeijer, Kroon & Luttik 2001), an integrated view (Maclaren, 1996;
Padilla, 2002; United Nations Economic Commission for Europe, 2014) (annex 1, c) and a futureoriented view (Padilla, 2002; Robert, Parris & Leiserwirtz, 2005; United Nations Economic Commission
for Europe, 2014) (fig.1).

Figure 1. Aspects that influence the well-being of future generations (own model, 2019)
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Firstly, it can be stated that the well-being of future generations is dependent on the resources of the
current generations. Hooimeijer, Kroon and Luttik (2001) focus on this aspect by thinking in terms of
stock and supply in development to create a better future perspective in the building environment
(Hooimeijer, Kroon & Luttik 2001). By stock they mean the changing process of using resources, the
direction of the investments, the technological orientation and the institutional innovations. These
close interactions between resources must make sure that both the current and future generation will
be provided in their needs.
The supply can be defined as a natural source, such as the space that fulfils a certain current function
and could fulfil the same or different function in the future (Hooimeijer, Kroon & Luttik 2001). To create
well-being for future generations consistency must be found between the stocks and supplies. To
create this consistency or coherence in area development, sustainable development is necessary
(Barrett, 1996; Robert, Parris & Leiserwirtz, 2005). But the question is if it is necessary to sustain the
same consistency in area development, because not every generation needs the same stocks and
supplies. For example, at the moment the use of sustainable energy resources must increase instead
of the use of fossil fuels. So, the demand of stocks and supply will adapt to the needs of future
generations. Not to create consistency into the stocks and supplies in an area development.
Second, there it is important to not only focus on resources, but also other aspects that have an
influence on the well-being of future generations. United Nations Economic Commission for Europe
(2014) highlights two other different views that can be expressed for creating well-being of futuregenerations, namely by the integrated view and future-oriented view.
The integrated view is based on ensuring the well-being of the currently living as well as the future
generations. In Maclaren (1996) (annex 1, c) and Padilla (2002) this is mentioned by creating
intergenerational equity. The intergenerational equity of welfare refers to fairness in allocation of
resources between competing interests at the present time. Intergenerational problems arise due to
the fact that the present actions will reduce or increase the economic and ecological capacity for future
use (Padilla, 2002). It is very difficult to choose between sustain, develop or mix-use goals in building
environments, because of the created moral ideology that future generations have also certain rights
(Padilla, 2002).
Spatial planning must strive for a situation where future generations can have an equal standard of
living compared to current generations. The standard must include social equity, geographical equity
and equity in governance (Maclaren, 1996). Brundtland (1987) and Brinksma (2017) related to
development that meets the needs of the present, without compromising the possibilities of future
generations to meet their needs. Also, it should focus on the development of current projects or
developments without damaging future renaissance (Brinksma, 2017; Brundtland, 1987; Padilla, 2002;
Robert, Parris & Leiserwirtz, 2005). For this development a balance has to be found between different
domains and the environment in the long-term. It is very difficult to create such balance in
contemporary projects, because by creating area development we do not know which needs the next
generation requires. So, it is unknown what the future standard for living quality will look like. It is
more important to keep in mind that standard living quality in future will change and that the standard
has to be adjusted to the future standard heights of equality.
The second view on the well-being of future generations is the future-oriented view. This is based on
the time horizon, which implies a specific timescale or timeframe in which well-being for future
generations can be established. For example, the goal to create the well-being of future generations
can be achieved in twenty or fifty years. The period to achieve the future goal depends on the time
schedule that has been made for a project.
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There is a strong relationship between time horizon and the earlier sustained and developed goals of
an area development (Padilla, 2002). The two ways have a strong relationship and can create a time
horizon to reach future goals (Robert, Parris & Leiserwirtz, 2005). But there is no specific timeframe or
indication of years when you could label an area development as future-proof (Padilla, 2002). For
example, the prescribed short-term goals of the Millenium Declaration of the United Nations (United
Nations Economic Commission for Europe, 2014) and the Two generation goals of the Sustainability
Transition of the Board on Sustainable Development (UN-DPCSD, 1996) do not share their requirement
of how many years an area development should compass to be regarded to as future-proof (Robert,
Parris & Leiserwirtz, 2005). Another way to look at the future-oriented view is by referring to the
lifecycle of a building (Van Nunen, 2010). It is difficult to predict how many years a building can provide
the needs for well-being for future generations in an area.(Van Nunen, 2010). Followed by Van Nunen
(2010) it is not possible to give a prediction of the lifespan of a building beforehand, but from research
the average lifespan of a building in the Netherlands is on average 120 years. After these years a
building cannot longer fulfil its technical life purpose (Van Nunen, 2010). It is more important that the
lifecycle of buildings can be transformed or can be adapted to the needs of the user to increase the
lifespan of a building.
Analysis from the different scientific literature shows that the meaning of future-proof in the scientific
theory is very diverse in terms of meaning and concept. But there are matching and corresponding
factors if we focus on the meaning and definition of future-proofness of development projects. The
four common facts can be seen in the stock and supply (Hooimeijer, Kroon & Luttik 2001), integrated
view of sustained and develop mix-use goals in building environments (Maclaren, 1996; Padilla, 2002)
and a future-oriented view of a project or development (Padilla, 2002; Robert, Parris & Leiserwirtz,
2005).
In order to determine the theoretical meaning of future-proof inner-city-transformation projects in
this study I have combined the different literature that leads to the following definition:
The creation of a project or area development that should not harm possible future generations in
the area, but fulfils, adapts, balances and provides the changing needs, functions or space for the
present and future generations.

2.2 Creating a theoretical framework for future-proof inner-city transformation
projects

Having established the meaning of future-proof inner-city transformation projects, we must create a
theoretical base for the framework to find out which spatial element or stocks can be found to make
inner-city transformation projects future-proof.
In different scientific literature helpful examples can be found to create a framework for futureproofness. In the spatial domain so-called scoring cards are structured frameworks that are mainly
based on urban (sustainable) development and transportation. The articles by Jones, Tefe and AppiahOpoku (2013) and Shiau and Liu (2013) both set up a framework to measure the sustainability of
transportation at country or city level by using an indicator system to measure transport sustainability
(annex 1, a & b). Jones, Tefe and Appiah-Opoku (2013) and Shiau and Liu (2013) developed indicator
systems that measure the transport sustainability by using a ranking system with economic, social and
environmental criteria. The indicator systems of measuring the transport sustainability is divided into
indicators, objectives and measurements. The problem with these frameworks is that they are
specified on transportation. So, it cannot be used to create an integral framework for inner-city
transformation projects, because it lacks a lot of stocks, such as housing, facilities and social-cultural
aspects.
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Other examples to structure a framework for urban development projects is created by Alberti (1996),
Maclaren (1996), Grosskurth and Rotmans (2005) and Rotmans, Van Asselt and Vellinga (2000) (annex
1, c, d & e). They all created a framework with related domains, stocks and indicators of urban
sustainable development. The problem with the framework of Alberti (1996) and Maclaren (1996) is
that they only prescribe how to measure urban sustainability but not specifically how to create a
substantiated structure for an (theoretical) integral framework with specific domains, stocks and
indicators. So, to create a framework the theoretical base from Grosskurth and Rotmans (2005) and
Rotmans, Van Asselt and Vellinga (2000) the so-called SCENE (SoCial, Environmental & Economic)
model is used (fig. 2 & 3). They made an integrated city planning framework to assess the element of
an area development. This so-called city planning tool assesses the consequences of implementing
urban policies in different capital domains: the social-cultural, economic and environment or ecologic
consequences.
The city planning tool differs from the other frameworks, because it is specifically created to develop
an integrated planning and to create a sustainable vision for the planning of a city on an operational
and strategic level. Also, the framework in Rotmans, Van Asselt and Vellinga (2000) is based on
Maastricht but can also be applied on all sort of development scales and cities. The main reason to
create such framework is caused by the problem and growing complexity of an area development
(Grosskurth & Rotmans, 2005; Rotmans, Van Asselt & Vellinga, 2000). It cannot longer be addressed
from one time or space perspective, one culture or one scientific discipline. The three instruments
must be used together because of their interconnection and complimentary. Alberti (1994) argued
that combining these forms of capitals in a spatial context enables us to measure objectives and criteria
to assess these interrelationships and to create a complete overview of an urban development.

Figure 2. Triangular modal of capital domains
(Grosskurth and Rotmans, 2005)

Figure 3. Four layers of the SCENE-model
(Grosskurth and Rotmans, 2005)

The SCENE-model of the Grosskurth and Rotmans (2005) mention three forms of capital domains:
social, environmental and economic capital domain. These three capital domains can also be derived
from the ‘traditional’ distinction in Bourdieu (2011), the UN-DPCSD (1996) and United Nations
Economic Commission for Europe (2014) to create an integrated systematic approach.
To differentiate the different capital domains each capital domain contains of so-called stocks
(Grosskurth & Rotmans, 2005). A stock can help to describe, make a distinction and help to analyse a
context of a capital domain. For example, quality of life (social capital), economic vitality (economic
capital) or environmental quality (environmental/ecological capital) (Grosskurth & Rotmans, 2005)
(annex 1). A stock can be divided into four arbitrary aspects: quantity, quality, function and spatial
component (fig. 3). These four characteristics of the stocks and indicators cannot be seen as measures.
The four characteristics of stocks are only being used to allocate the different indicators into one of
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the four characteristics. Grosskurth and Rotmans (2005) described the indicators as: “complex
phenomena in a (quasi-) quantitative way by simplifying them in such a way that communication is
possible with specific user groups.” The indicators must simplify the broad information of a stock into
a simple and easier form to read and to understand (Alberti, 1994).
Finally, the relationships between the different stocks can be regarded to as the flows. Flows can have
a relationship between the stocks in the same capital domain (intra-flows) or have a relationship with
other stocks of different capital domains. The influence and relation between the different capital
domains and stocks can weaken, strengthen or substitute each other. But this influence of relations
can also be noticed between the stocks and indicators. Therefore, it is it difficult to place stocks and
indicators in a particular domain. The theoretical framework of future-proof inner-city transformation
projects will only be focus on the capital domains, stocks and indicators. The layer of the characteristics
has been left out, because they are largely absent in literature and difficult connect them to specific
domains and stocks. It will make the link between the stocks and the indicators far too complex (fig.
3).
Before the new domains of future-proof inner-city transformation projects can be created, a
description of the traditional capital domains from Bourdieu (2011), Rotmans, Van Asselt and Vellinga
(2000), UN-DPCSD (1996) (fig. 4) is given. The problem with the SCENE-model is that the domains,
stocks and indictors are not substantiated with relevant information. The SCENE-model describes how
to structure a framework for urban development but not the underlaying implementations of the
stocks and indicators. First, to supplement the framework each individual capital domain will be
applied to urban development, so they can be operationalized. Second, by transforming the traditional
capital domains of the SCENE-model a theoretical framework for future-proof inner-city
transformation projects can be created. Next, I will explain each traditional capital domain.

Figure 4. Transformed SCENE-model with underlaying traditional capital domain (Own model, transformed from
the SCENE-model (fig. 3) of Grosskurth and Rotmans, 2005)
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Social

Obtained from Bourdieu (2011), Rotmans, Van Asselt and Vellinga (2000) and UN-DPCSD (1996), the
first traditional capital domain mainly focusses on the social perspective of an urban development. The
domain mainly focusses on the quality of inter-personal relations in the society by respecting the
surrounding environment to create a desirable state or set of conditions that maintain the human wellbeing from a future perspective (Maclaren, 1996 (annex 1, c); Pawłowski, 2008; Robert, Parris &
Leiserwirtz, 2005; Rotmans, Van Asselt & Vellinga, 2000). This also relates to the quantity and quality
of the population, and social and cultural provisions such as demographic, knowledge structure and
cultural heritage. Bourdieu (1986) defined social capital as an individual asset. An individual must
participate in social networks, for example in the neighbourhood or a sport community, in order to
improve their competitiveness (United Nations Economic Commission for Europe, 2014). By creating
this interaction, the societies will maintain the norms and values. This also affects the influence of
institutions. Followed by Robert, Parris and Leiserwirtz (2005) and Maclaren (1996) area development
should be more influenced based on social stocks, because currently there is much focus on the
economical perspective (Robert, Parris & Leiserwirtz, 2005; Maclaren 1996). Social stocks should be
encouraged by increasing comfort, health and safety of building occupants, visitors and others within
the area (BREEAM, n.d.). Also, the social capital includes institutional and cultural aspects (Grosskurth
& Rotmans, 2005).

Economic
The second traditional capital domain obtained from Bourdieu (2011), Rotmans, Van Asselt and
Vellinga (2000) and UN-DPCSD (1996) is viewed from an economic perspective of an urban
development. This domain mainly includes physical, financial and knowledge capital. Physical and
financial capital is based on material form. It has a consuming and production function, for example in
regard to creating building stock. It also relates to the quality and quantity of the economic
infrastructure such as transportation infrastructure, resources or materials, and labour structure
(Rotmans, Van Asselt & Vellinga, 2000). Forms of knowledge capital can be seen as economic and
immaterial forms such as cultural and social capital. Economic capital is not only based on
manufacturing but also process-orientated, for example artistic values and innovations in research and
development (United Nations Economic Commission for Europe, 2014).

Environmental

The third traditional capital domain obtained from Bourdieu (2011), Rotmans, Van Asselt and Vellinga
(2000) and UN-DPCSD (1996) is viewed from an environmental perspective of an area development.
This domain mainly refers to the present natural resources (climate, soil, air, waste, biodiversity, et
cetera.) and the ecological systems (Alberti, 1994 (annex 1,d); Maclaren, 1996; Rotmans, Van Asselt &
Vellinga, 2000). The urban ecological space can be seen as the total of natural capital which a city
requires to meet the long-term needs of its inhabitants. From the perspective of Alberti (1994) (annex
1, d) an area development should facilitate the rational allocation of natural resources and minimize
environmental impact. Followed by the UN-DPCSD (1996) and the United Nations Economic
Commission for Europe (2014) the Environmental assets can be defined as: “the naturally occurring
living and non-living components of the Earth, together comprising the bio-physical environment that
may provide benefits to humanity.” Those provide goods and services that are necessary for society
and the economy. Not only the value of natural resources for human beings but also the intrinsic value
of the environment and ecosystem must be maintained for the ecologic well-being for future
generations.
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2.3 Structuring the framework for future-proof inner-city transformation projects
In the previous paragraph the structure of the SCENE-model (Grosskurth & Rotmans , 2005) was
explained and given meaning to the underlaying traditional capital domains that are mentioned and
prescribed from different scientific literature of urban developments. As follows, different scientific
literature about urban development must be collected and supplied to the transform or adjust the
traditional structure of the SCENE-model, because the domains, stocks and indictors are not
substantiated with relevant information about future-proofness of inner-city transformation projects.
To build up the framework connecting with the elements of future-proofness the domains, stocks and
indicators that have influence on inner-city transformation projects to their future-proofness must be
defined.
Traditional capital domains and stocks that were described in scientific literature are problematic,
because they are mostly based on city management as a whole, but need to be reduced to the scale
of inner-city transformation projects. This results in improved long-term goals and intergenerational
equity to stabilize the economy and environment (Maclaren, 1996) and addresses the needs of the
future generations (Robert, Parris & Leiserwirtz, 2005; Emas, 2015). Out of the earlier described
traditional capital domains and by combining different scientific literature that is based to create a
(sustainable) urban development (Alberti, 1996 (annex 1, d); Epstein, & Wisner, 2001; Jabareen, 2006;
Jones, Tefe & Appiah-Opoku; 2013; Maclaren, 1996; Padilla, 2002; Provincie Utrecht, 2011;
Rijkswaterstaat, n.d.; Robert, Parris & Leiserwirt, 2005; Rotmans, Van Asselt & Vellinga, 2000; Shiau &
Liu, 2013 (annex 1, a) and United Nations Economic Commission for Europe, 2014; Van Beuningen, Van
den Elshout, Horlings, Moonen, Rensman, Smits & Van der Ven, 2018; Van Nune, 2010) four capital
domains can be distinguished to make inner-city transformation projects future-proof. Those are:
Social & healthy city, Built environment, Environmental & ecology and Urban mobility (fig. 5).
To create a theoretical framework for future-proof inner-city transformation projects the
operationalization and choice of the four domains and stocks will be explained in the next paragraphs.
The next paragraphs will be mainly focus on the explanation of the choice of each domain and
substantiation of the stocks. The explanation of the indicators underneath each stock can be found in
the specific table of the domain (Table 1, 2, 3 & 4).

Figure 5. Domains of future-proof inner-city transformation projects (own model, 2019)
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Social & healthy city
The first capital domain, Social and healthy city, is deduced from
the traditional capital domain Social of the SCENE-model of
Grosskurth and Rotmans (2005), Bourdieu (2011), Rotmans, Van
Asselt and Vellinga (2000) and UN-DPCSD (1996). The capital
domain is based on different stocks which are required for innercity transformation projects to create future-proofness: diversity
of the urban population, human well-being and health care
structure, social interaction and safety and public facilities and
services (Table 1).
The domain of Social and healthy city is mainly focussed on the relation between people in the society
by respecting the surrounding environment to create a desirable state or set of conditions that are
sustainable from future perspective (Maclaren, 1996; Pawłowski, 2008; Robert, Parris & Leiserwirtz,
2005; Rotmans, van Asselt & Vellinga, 2000; Van Beuningen, Van den Elshout, Horlings, Moonen,
Rensman, Smits & Van der Ven, 2018). Not only on differentiation of the urban population such as
mentioned in Bourdieu (2011), Rotmans, Van Asselt and Vellinga (2000) and UN-DPCSD (1996), but
more focussed on the access to resources and services. Those contain nutritional security, health
protection and safety, which are essential in a project.
Followed by Maclaren (1996) and Robert, Parris and Leiserwirtz (2005) urban development should be
more based on social stocks, because currently there is much focus more on the economical
perspective. Social stocks should be encouraged by increasing comfort, health and safety of building
occupants, visitors and others within the area (BREEAM, n.d.). Also, the social capital includes
institutional and cultural aspects (Grosskurth & Rotmans, 2005). Next, we will describe each stock in
the new theoretical framework.
The first stock to make inner-city transformation project future-proof should be based on diversity of
the urban population (Alberti,1996; Hajer & Dassen, 2014; Jones, Tefe & Appiah-Opoku, 2013 (annex
1, b); Provincie Utrecht, 2011; Rotmans, Van Asselt & Vellinga, 2000; Van Beuningen et al., 2018). This
refers to a great diversity in lifestyle, households, origins, cultures and religions and residents who are
strongly connected with each other. Residents are part of the community emphasis on caring,
authenticity and enjoying life with each other in the area.
Secondly, the area most improve human well-being and health care structure (Alberti, 1996; CBS,
2018; Jones, Tefe & Appiah-Opoku, 2013; Provincie Utrecht, 2011; Rotmans, Van Asselt & Vellinga,
2000; UN-DPCSD, 1996; United Nations Economic Commission for Europe, 2014; Van Beuningen, Van
den Elshout, Horlings, Moonen, Rensman, Smits & Van der Ven 2018). Well-being can be measured by
two different indicators: objective and subjective indicators. Subjective well-being is mostly based on
happiness, satisfaction, positive emotions, such as joy and pride, and negative emotions, such as pain
and worry (United Nations Economic Commission for Europe, 2014). The objective measures the
opportunities that are available for people to pursue their well-being. In a new developing inner-city
transformation project, it is important that residents are the main focus in the area. They have to take
care of each other by creating a setting in which they can live healthy, live in harmony and take care
of each other by helping and paying attention to someone’s health. Healthy people are usually more
economically productive, socially more active in society and more often happy. Being healthy
contributes directly to the broad prosperity in the here and now. And if people can stay healthy, these
effects will continue in the future. Behaviour and environment affect the physical and mental health
of individuals (United Nations Economic Commission for Europe, 2014). The diversity in residents must
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therefore make sure that young and elderly people can help each other. By implementing local healthcare centres and provide home-help provision that people can live longer in the area. Health care
should be accessible to anyone, including fewer obstacles in housing and public spaces. The
implementation of local care centres and facilities prevent future problems of the aging population.
Next, an important stock making areas future-proof will be based on the social interaction and safety
between residents and the area (Van Beuningen, Van den Elshout, Horlings, Moonen, Rensman, Smits
& Van der Ven, 2018; Centraal Bureau voor de Statistiek, 2018; Rotmans, Van Asselt & Vellinga, 2000;
Robert, Parris & Leiserwirtz, 2005; Rijkswaterstaat, n.d.; Maclaren, 1996Robert, Parris & Leiserwirtz,
2005; Provincie Utrecht, 2011). This will be formally based on solidarity and sense of community spirit.
Residents must feel safe with their neighbours and infrastructure. Residents in an area must socially
bond to create a relatively large social control.
The last stock focus on implementing public facilities and services (Epstein, & Wisner, 2001; Rotmans,
Van Asselt & Vellinga, 2000; Jones, Tefe & Appiah-Opoku, 2013; Maclaren, 1996; Provincie Utrecht,
2011; Robert, Parris & Leiserwirtz, 2005; Van Beuningen, Van den Elshout, Horlings, Moonen,
Rensman, Smits & Van der Ven, 2018). This will be focussed on creating places where resident get
together and share goods, exercise, mutually serve each other, create local relationships and increase
social capital and bonding. It is important that owning goods is not important. Public facilities and
services contain of social facilities, social meeting places, sport and leisure facilities. Also,
neighbourhood collectives will be organizing in society by collaboration with local authorities and
sometimes the market by creating support for central facilities. Residents sees their neighbourhood as
their own centre of daily life and have a strong connection with the location and want to recreate or
meet each other outside their dwellings. Activities can be organised which take place in the
neighbourhood and attract surrounding neighbourhoods.
If all these stocks would be applied to the project they will increase social interaction and
intergenerational social equity in the area on long-term period or future generations (Maclaren, 1996).
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Table 1. Explanation of the indicators in domain Social & healthy city

Domain Social & healthy city
Stocks

Number
stock

Diversity of the urban
population

1.1

Human well-being and
health care structure

Social interaction and
safety

1.2

Indicators

explanation

Diversity in demography A future-proof inner-city transformation project should try to create a diverse demography by combining
different target groups in the area, such as couples with or without children, single adults with or without
and composition of
household’s structure children as well as different age groups, including elderly and children.
A future-proof inner-city transformation project should improve human well-being and healthcare by providing a
local healthcare centre and providing medical care at home. For example, providing medical assistance for
health care facilities and elderly, home-help provision or nursing. The near presence of these facilities should result in fewer obstacles for
structure
residents to use care provision.

1.2.a

A future-proof inner-city transformation project should make sure that each inhabitant has equal opportunities.
Every inhabitant has the same right and opportunity for equal quality of living space in the project, healthy life
expectancy and minimal health expenditures.

information point and
learning

A future-proof inner-city transformation project should take care to have the presence of initiative of various
local residents, social or commercial organizations that helps residents to solve problems and helps them to
realize projects or ideas in the area. For example, by placing a 'initiatievenmakelaar ' (district manager that has
been hired by the municipality) who is connected to the municipality and can help resident realizing their ideas
to improve the area. For example, by taking creating a neighbourhood Watch.

social coherence

A future-proof inner-city transformation project should improve or cultivate existing character of the
neighbourhood. Residents see their neighbourhood as their own centre of daily life and therefore an inner-city
transformation project must make sure that residents create a strong connection with the location and other
residents in the project. This will increase social interaction and intergenerational social equity in the area on
long-term period or for future generations.

1.3.b

A future-proof inner-city transformation project should create a safe living environment for residents that causes
fewer calamities and accidents. For example, opportunities to increase road safety or to reduce (external) safety
risks. But also, by keeping in touch with and keeping an eye on other residents in the area.

1.3.c

1.3

Participation

A future-proof inner-city transformation project should increase the social support base by involve a larger and
more diverse group in the participation process, like children and elderly. Also, people that do not have formal
contribution in the inner-city transformation project but have interest in the area or live in the surrounding area,
should be involved. For example, local employees, organisations, businesses and public transport providers.

A future-proof inner-city transformation project should have facilities where residents can share household
sharing socially facilities products like washing machines. Besides it should have a communal kitchen and a place for sharing their own
products such as garden or kitchen tools.

Own model, 2019

1.1.a

equity build
environmental quality

social safety

public facilities and
services

Number
indicator

meeting places

A future-proof inner-city transformation project should create ‘social spots ’ that function as a meeting, cultural
& art, education and training place where residents can meet, connect and learn from other residents or people
from outside the area. For example, community centre, neighbourhood service point, community school, sports
canteen or multifunctional accommodation (MFA) in which different functions come together. This also creates
an identity for the location.

sport and leisure
opportunities

A future-proof inner-city transformation project should try to modify the landscape by creating places where
residents can enjoy themselves or exercise. For example, by providing sport facilities as a gym or running trails
and creating parks. This will reduce health expenditures of citizens and increase life expectancy. These ‘sport or
leisure spots’ should be located inside the area and can be used by residents or people from surrounding
neighbourhoods for leisure and create social interaction.

1.4

Future-proof inner-city transformation projects

1.2.b

Literature/source
Alberti (1996); Hajer & Dassen (2014); Jones, Tefe & Appiah-Opoku
(2013); Provincie Utrecht (2011); Rotmans, van Asselt & Vellinga (2000);
Rijkswaterstaat (n.d)
Centraal Bureau voor de Statistiek (CBS) (2018); Epstein, & Wisner,
(2001); Maclaren (1996); Jones, Tefe & Appiah-Opoku (2013); Provincie
Utrecht (2015); Rotmans, van Asselt & Vellinga (2000); UN-DPCSD (1996);
United Nations Economic Commission for Europe (2014); Van Beuningen,
Van den Elshout, Horlings, Moonen, Rensman, Smits & Van der Ven
(2018)
Alberti (1994); Epstein & Wisner, (2001); Robert, Parris & Leiserwirtz
(2005); UN-DPCSD (1996); United Nations Economic Commission for
Europe (2014)
Maclaren (1996); Provincie Utrecht (2011); Robert, Parris & Leiserwirtz
(2005)

1.3.a

1.3.c

Centraal Bureau voor de Statistiek (CBS) (2018); Provincie Utrecht (2011)
Maclaren (1996): Robert, Parris & Leiserwirtz (2005); Rotmans, van
Asselt & Vellinga (2000); UN-DPCSD (1996); United Nations Economic
Commission for Europe (2014); Van Beuningen, Van den Elshout, Horlings,
Moonen, Rensman, Smits & Van der Ven (2018)
Rotmans, van Asselt & Vellinga (2000), Robert, Parris & Leiserwirtz
(2005), Rijkswaterstaat (n.d.).
Centraal Bureau voor de Statistiek (CBS) (2018); Provincie Utrecht (2011)
Maclaren (1996): Robert, Parris & Leiserwirtz (2005); Rotmans, van
Asselt & Vellinga (2000); UN-DPCSD (1996); United Nations Economic
Commission for Europe (2014); Van Beuningen, Van den Elshout, Horlings,
Moonen, Rensman, Smits & Van der Ven (2018)

1.4.a

Macrlaren (1996); Provincie Utrecht (2011); Rijkswaterstaat (n.d.);
Rotmans, van Asselt & Vellinga (2000)

1.4.b

Epstein, & Wisner, (2001); Jones, Tefe & Appiah-Opoku (2013); Maclaren
(1996), Robert, Parris & Leiserwirtz (2005); Provincie Utrecht (2011);
Rotmans, van Asselt & Vellinga (2000)

1.4.c

Jones, Tefe & Appiah-Opoku (2013); Maclaren (1996), Rotmans, van
Asselt & Vellinga (2000); UN-DPCSD (1996); United Nations Economic
Commission for Europe (2014); Van Beuningen, Van den Elshout, Horlings,
Moonen, Rensman, Smits & Van der Ven (2018)
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Built environment
The second capital domain, Built environment, is deduced from
the traditional capital domain Economy of the SCENE-model of
Grosskurth and Rotmans (2005), Bourdieu (2011), Rotmans, Van
Asselt and Vellinga (2000), UN-DPCSD (1996). In different
literature resources, such as Bourdieu (2011), Rotmans, Van
Asselt and Vellinga (2000), UN-DPCSD (1996), the capital domain
of Economy is mainly based on physical and financial aspects, for
example the building stock and infrastructure. In order to be
adapted to inner-city transformation projects the capital domain is based on different stocks to create
future-proofness: land-use of physical buildings, land-use patterns and commercial facilities (Table 2).
The capital domain is more focussed on the physical aspects, instead of the financial aspects. By
meeting standard requirements for land-use, built-up areas and green space the needs of residents of
the developed area, but also future generations, will be met (Alberti, 1994). Mainly by improving and
re-using sites, such as brownfield (old condemned industrial buildings or areas) by improving the low
ecological value by adding value to the quality and quantity of building environment (Alberti, 1996;
Rotmans, Van Asselt & Vellinga, 2000).
The first stock should be focussed on land-use of physical buildings achieve building with a higher
density, more diversity and differentiation in housing stock and more adaptability. Also, buildings
should contain more deconstructibility and flexibility of the building design and building life cycle to
maintain the quality and quantity of the housing stock for future generations and climate adaptation
(Alberti, 1994; Epstein & Wisner, 2001; Goodchild, 1994; Jabareen, 2006; Kennisportaal Ruimtelijke
Adaptie, n.d.a, b & c; Kersten, Boschman, Harbers, Piek & Vlonk, 2012; Rijkswaterstaat, n.d.; Van Hove,
Steeneveld, Jacobs, Heusinkveld, Eblers, Moors & Holtslag, 2011). By decreasing the length of
travelling and increasing the safety and accessibility of different facilities. The higher density and
interaction in the area result in support for diverse local service provision of facilities. These form of
building environment and land pattern will stimulate interaction and networking between citizens of
that area. The increasing social interaction will improve and strengthening the local supply chains. This
growth can promote innovation and creativity by forming an economic clusters of local businesses. A
combination of the previous factors, urban consolidation, can create a more viable and reinforcing
spatial strategy (Jenk & Jones, 2009). This will be achieved by creating compact and high-density urban
areas and creating mix-use buildings (Jenks & Jones, 2009).
The second stock should be focussed on a land-use patterns. This stock is based on mixed-land use,
structures with higher build density, connectivity, compactness and quality and quantity of green
space. It should also respect historical landscape values within the area (Alberti, 1994; Epstein &
Wisner, 2001; Goodchild 1994; Kersten, Boschman, Harbers, Piek & Vlonk, 2012; Van Nune, 2010,
Provincie Utrecht, 2011). The accessibility and conservation of green (public) space or buffer zones will
improve quality and quantity of green open space (Pawłowski, 2008).
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The last stock that has to be adapted to in inner-city transformation projects are commercial facilities.
Areas generally contain different (commercial) facilities that can be changed by recognizing the needs
of not only the inhabitants of the area as well as those of the future generations. Facilities must be
maintained to sustain an urban setting in a long-term perspective. Residents should have easy
accessibility to primary commerce, such like grocery stores (Provincie Utrecht, 2015; Institute for
Transportation & Development Policy, 2017a). This is related to online grocery stores like (Provincie
Utrecht, 2011) Albert Heijn and PICNIC Online available in the area. Because of reduced distances from
work caused by technological innovations, an area must create workspace for their inhabitants or
people from outside the area and develop according to trends in the performance of urban
organization and lifestyle (Alberti, 1994; Jenk & Jones, 2009) .
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Table 2. Explanation of the indicators in domain Built environment

Domain Built environment
Stocks

Land-use of physical
buildings

Number
stock

Indicators

2.1.a

A future-proof inner-city transformation project should take care for diversity in housing stock by creating different housing types,
Diversity in housing stock like rental homes, dwellings for sale and social housing dwellings.

2.1.b

Diversity in housing
concepts

A future-proof inner-city transformation project should take present co-living concepts such as residential groups, multi-family
households and informal care homes.

2.1.c

Diversity in functions

A future-proof inner-city transformation project should take care for the presence of diversity in functions as housing, industry,
services and transportation.

2.1.d

2.1

2.2

Climate adaptation

Multiple use of space

A future-proof inner-city transformation project should create or explore the possibilities for multiple use or flexibility of space by
combining different functions. For example, a sport facility on the roof of a retail warehouse, a park above a road or use
temporary places for water storage as playground like wadis. Secondly, it is important that multiple use of space can also include
temporary functions.

Structure

Urban & landscape
historical values

workspace

2.3

Bring services

Stores

Own model, 2019

A future-proof inner-city transformation project should take care for the possibility of flexible and deconstructable use of buildings
that have a longer lifetime and remain or transform consistent with changing requirements/wishes and expected developments
by users or target groups. Buildings must be built with an innovative system with industrial, flexible and deconstructable features.
It can be adapted and re-used according the wishes of the occupant by for example a flexible floor concept that is not bound to
specific locations in the layout, not even the toilet or kitchen. Another example is adaptive parking garages that can be re-used
when demand for car parking spaces decreases in the inner-city transformation projects.
A future-proof inner-city transformation project should account for changes or influences of surrounding climate or meteorological
conditions (long term) by being adaptive to climate change effects such as heat stress, high temperatures, urban heat islands,
floods and heavy rainfalls. By implementing physical adaptions to reduce waterflows, such as construction of wadi's, secondary
channels (‘nevengeulen’) and sedum, moss or herbs on the rooftop of buildings.

Green space

Commercial facilities

Number
indicator

A future-proof inner-city transformation project should take care for diversity in architectural aspects in terms of number of square
Diversity in building design meters, building sizes and number of stacked buildings.

Flexible and
deconstructable use of
buildings

Land-use patterns

explanation

A future-proof inner-city transformation project is characterized by a high-density network of streets and paths, mixed-use,
differentiation, connectivity and a compact building structure or pattern and small building blocks to reduce the walking distance.

A future-proof inner-city transformation project should provide enough qualitative public green space in the area or provide public
green space that can be reached within a maximum of fifteen minutes walking distance from the project area.
A future-proof inner-city transformation project should retain, restore, replace or provide historical landscape, buildings and
historical cityscapes in the area by designing or preserving or strengthening the existing landscape or buildings. For example, a
farm, windmills, church or fortress but also allotment patterns, dikes, lines or avenue planting.

A future-proof inner-city transformation project should implement commercial facilities that can be adapted to local needs of
inhabitants as well as people from outside the area and can change for the future generations needs. Facilities must be
maintained to sustain in an urban setting in a long-term perspective and develop in line with trends in the performance of urban
organization and lifestyles.
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Alberti (1996); Goodchild, (1994): ; Kersten, Boschman, Harbers,
Piek & Vlonk (2012); Provincie Utrecht (2011); Van Nunen (2010)
Provincie Utrecht (2011); Van Nunen (2010)
Provincie Utrecht (2011)
Alberti (1994); Epstein, & Wisner, (2001); ; Kersten, Boschman,
Harbers, Piek & Vlonk (2012)
Boshouwers, Dekker, Kandel & van Gils (2019); Goodchild (1994):
Van Nunen (2010)

2.1.e

2.1.f

Rijkswaterstaat (n.d.), Kennisportaal Ruimtelijke Adaptie (n.d.a);
Kennisportaal Ruimtelijke Adaptie (n.d.b); Kennisportaal Ruimtelijke
Adaptie (n.d.c); Maclaren (1996); Van Hove, Steeneveld, Jacobs,
Heusinkveld, Elbers, Moors & Holtslag (2011).
Jabareen (2006); Rijkswaterstaat (n.d.)

2.2.a

2.2.b

2.2.c

Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019);
Epstein, & Wisner, (2001); Goodchild, (1994): Jabareen (2006);
Institute for Transportation & Development Policy (2017a); ; Kersten,
Boschman, Harbers, Piek & Vlonk (2012)
Alberti (1996); Goodchild (1994)
Jabareen (2006); Rijkswaterstaat (n.d.)

2.2.d

A future-proof inner-city transformation project should take care to create a place where residents can work outside their
dwellings. This place could function as a meeting place. The urban quality of a place should be linked and developed in line with
trends in the performance of urban organization and lifestyles.
A future-proof inner-city transformation project should consider pick-up and delivery services. They can vary from a shopping
services, such as grocery store services as PICNIC and Albert Heijn, or a handymen that deliver materials.

Literture/resource

Alberti (1994); Jenk & Jones (2009)

Provincie Utrecht (2011)
2.3.b

2.3.c

Alberti (1994); Institute for Transportation & Development Policy
(2017a, b); Provincie Utrecht (2011)
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Environmental & ecology
The third capital domain, Environment & ecology, is deduced
from the traditional capital domain ecology of the SCENE-model
of Grosskurth and Rotmans (2005), Bourdieu (2011), Rotmans,
Van Asselt and Vellinga (2000) and UN-DPCSD (1996). It defines
ecology in the urban space as the total natural capital a city
requires to meet the long-term needs of its inhabitants. It should
not only be focussed on the present natural resources, as
mentioned in Bourdieu (2011), Rotmans, Van Asselt and Vellinga (2000) and UN-DPCSD (1996). It is
more important that an urban development minimizes environmental impact by creating a relation
between urban system and environment, a so-called urban ecosystem (Alberti, 1994).
Again, the capital domain is based on different stocks that have to be adapted to inner-city
transformation projects in order to be future-proof. Those stocks are: environmental conditions,
pollution, materials and products and energy (use and generation) (Table 3). The land-use encourage,
habitat protection and creation, and improvement of long-term biodiversity for the building’s site and
surrounding land. By adapting new available technology and innovations, it must minimize the impact
on the existing natural resources and create an ecological surplus in the area (Alberti, 1994).
The first stock to make area future-proof are environmental conditions. This mainly focusses on the
availability or improvement of the quality and quantity of natural resources such as water, air, soil and
biodiversity (Alberti, 1994; Hajer & Dassen, 2014; Maclaren, 1996; Epstein, & Wisner, 2001;
Rijkswaterstaat, n.d.; Rotmans, Van Asselt & Vellinga, 2000; Stiglitz, Sen & Fitoussi, 2009).
To make an area future-proof, the previous elements should not infect the health of the residents. This
can be prevented by using innovative and alternative solutions to improve the quality of water, air and
soil. The surrounding buildings will improve extensively from these solutions, for example with
improved access to natural light, reducing lighting loads in non-domestic buildings (Stiglitz, Sen &
Fitoussi, 2009), conservation of greenspace or created buffer zones and provision of passive solar heat
to dwellings (Hajer & Dassen, 2014; Jenks & Jones, 2009).
The second stock will be the influence of pollution. This stock addresses the prevention and control of
pollution and surface water drainage associated with the building’s location and use. This is mainly
achieved by reducing the buildings environmental impact, such as light-pollution, noise, flooding and
emission to air and land and water in surrounding communities and environments (BREEAM, n.d.; Tefe
& Appiah-Opoku, 2013).
The third environmental stock will be the use of materials and products in inner-city transformation
projects. This encourages to reduce the impact of construction materials through design, construction,
maintenance and repair. Recourses and materials should be sourced in a responsible way. In other
words: they should have a low impact on the environment by processing, manufacturing and recycling
them (Alberti, 1996; Epstein, & Wisner, 2001; Georgiadou, Hacking & Guthrie (2012); Hajer, Dassen,
2014; Stiglitz, Sen & Fitoussi, 2009; Van Beuningen et al., 2018). The use and manufacturing of
resources and materials can also be linked to the waste disposal and collection in an area. It should be
encouraged in design and construction in area development that the construction, operational waste,
waste through future maintenance and repairs associated with the building structure should be reused
if feasible. This may be achieved by promoting circular materials to reusability of products. That will
result in a reduction of waste for future generations and may will further climate change. Also,
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rainwater and the use of water by the inhabitants of buildings or in the area should be reused or
collected (internal and external) in the project area.
Lastly, there is the stock energy. This stock encourages the specification and design of energy efficient
building solutions, systems and equipment that support the sustainable use of energy in the building
and sustainable management. To improve the inherent energy efficiency of the building and to
encourage the reduction of carbon emissions by providing or supporting efficient management
throughout the operational phase of the building’s life (Alberti, 1996; BREEAM, n.d.; Georgiadou,
Hacking & Guthrie, 2012; Hajer, Dassen, 2014; Mileucentraal, n.d.; Rijkswaterstaat, n.d.; Shiau & Liu,
2013; Stiglitz; Sen & Fitouss, 2009; United Nations Economic Commission for Europe, 2014). Building
with high density can also contribute by saving energy and combining heat and power provision of the
area or building (Jenks & Jones, 2009).
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Table 3. Explanation of the indicators in domain Environment & ecology

Domain Environment & ecology
Stocks

Number
stock

Indicators

Water quality

environmental
conditions

Air quality
3.1
Soil quality

Energy

3.4

A future-proof inner-city transformation project should improve the water flow of rainwater and reduce inhabitant’s
water use in and around buildings. This can be done by using natural drainage patterns or interfere with the natural
hydrological cycle to improve the ecological quality of the water and habitat for flora and fauna in and around the area.
Another example is using nature-friendly water banks and stream restoration.

3.1.a

Alberti (1996); Epstein, & Wisner (2001); Hajer & Dassen (2014);
Maclaren (1996); Rijkswaterstaat (n.d.); Rotmans, van Asselt &
Vellinga (2000); Stiglitz, Sen & Fitoussi (2009)

A future-proof inner-city transformation project should try to reduce the CO2 (carbon dioxide) impact of buildings,
transport and other activities. For example, by reducing the influences of local micro- climate conditions, such as the
canyon effect along streets where carbon dioxide lingers between buildings blocks.

3.1.b

Alberti (1996); Epstein, & Wisner, (2001); Hajer & Dassen (2014);
Maclaren (1996); Rotmans, van Asselt & Vellinga (2000);

A future-proof inner-city transformation project should not modify the landscape, the quality and variation of the soil.
Retaining and preserving the properties and quality of soil, such as the pH-value of water, oxygen contention and
groundwater level. The soil can be used as a renewable resource, for example for agriculture and gardening.

3.1.c

Maclaren (1996); Rotmans, van Asselt & Vellinga (2000);
Rijkswaterstaat (n.d.)

A future-proof inner-city transformation project should try to reduce the CO2 impact of buildings, transport and other
activities.

3.2.a

Noise pollution

A future-proof inner-city transformation project should try to reduce the impact of buildings, transport and other activities
in the area that induce noise disturbance. For example, by creating noise barriers.

3.2.b

Waste

A future-proof inner-city transformation project should take try to reduce the waste production within the area. The
quantity of household and industrial waste should not grow further along with the economy (decoupling). For example, by
recycling domestic waste.

3.3.a

Alberti (1996); Epstein, & Wisner (2001); Hajer & Dassen (2014);
Stiglitz, Sen & Fitoussi (2009); Van Beuningen, Van den Elshout,
Horlings, Moonen, Rensman, Smits & Van der Ven (2018)

A future-proof inner-city transformation project should reduce the use of building resources by implementing innovative
design for the re-use of renewable materials. For example, by implementing a material passport.

3.3.b

Alberti (1996); Hajer & Dassen (2014); United Nations Economic
Commission for Europe (2014)

Building materials

A future-proof inner-city transformation project should consist of buildings with materials that cause little CO2 emission,
little damage to the living environment and can be used throughout the entire life cycle of a building. This can be done by
avoiding scarce resources and instead using materials that reduce CO2 emission for the next generations.

3.3.c

Hajer & Dassen (2014); Georgiadou, Hacking & Guthrie (2012);
Rijkswaterstaat (n.d.)

Energy use and saving
elements in dwellings

A future-proof inner-city transformation project should implement innovative and energy efficient inner-building design
solutions to reduce carbon emission and support efficient management of resident’s energy consumption in dwellings or
offices. For example, by implementing induction cookingsystem, innovative heat elements or systems, isolation materials
and double glazed windows in dwellings.

3.2

3.3

Literature/resource

3.1.d

Air pollution

Materials and
products

Number
indicator

A future-proof inner-city transformation project should maintain the habitat diversity and quality in the area. By taking
care of the European Habitats and Birds directives and Red List Index of European endangered species. For example, by
using insect-friendly management in your design or compensate by replanting plants or trees in or around the area.

Quality of biodiversity

Pollution

explanation

Renewable resources

A future-proof inner-city transformation project should generate sufficient renewable energy to become energy
Local energy production dependent for future generations. For example, by implementing wind energy, solar energy, biomass, surface water,
and storage
hydropower and geothermal heating systems or receive renewable energy from generator systems in surrounding areas.

3.4.a

3.4.b

Alberti (1996); Maclaren (1996); , Epstein, & Wisner, (2001); Robert,
Parris & Leiserwirtz (2005); Rotmans, van Asselt & Vellinga (2000);
Stiglitz, Sen & Fitoussi (2009),
Alberti (1996); Jones, Tefe & Appiah-Opoku (2013)
Alberti (1996); Jones, Tefe & Appiah-Opoku (2013)

Alberti (1996); Hajer & Dassen (2014); Georgiadou, Hacking &
Guthrie (2012); Rijkswaterstaat (n.d.)

Alberti (1996); Hajer, Dassen (2014); Georgiadou, Hacking & Guthrie
(2012); Mileucentraal (n.d.); Rijkswaterstaat (n.d.); Stiglitz, Sen &
Fitoussi (2009); United Nations Economic Commission for Europe
(2014)

Own model, 2019
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Urban mobility
The last capital domain, Urban mobility, is derived from the
traditional capital domain Economy of the SCENE-model of
Grosskurth and Rotmans (2005). Bourdieu (2011), Rotmans, Van
Asselt and Vellinga (2000) and UN-DPCSD (1996). In different
literature resources mobility is mentioned as part of the capital
domain of Economy. It is formally formulated and defined as
transportation or infrastructure. For example, according to
Alberti (1996) Maclaren (1996), Rotmans, Van Asselt and Vellinga
(2000) mobility is mainly focussed on the infrastructure and transportation network of the impact of
travel or commuting patterns.
However, if we take a closer look at the definition of mobility, other literature resources (Boshouwers,
Dekker, Kandel & Van Gils, 2019; Epstein & Wisner, 2001; Institute for Transportation & Development
Policy (ITDP), 2017a, 2017b; Jabareen, 2006; Jones, Tefe & Appiah-Opoku; 2013 (annex 1, b); Kersten,
Boschman, Harbers, Piek & Vlonk, 2012; Provincie Utrecht, 2011; Rotmans, Van Asselt & Vellinga,
2000; Rijkswaterstaat, n.d. Shiau & Liu, 2013) mention more aspects which have an influence on
mobility, instead of only the physical infrastructure and transportation network. Mobility not only has
the function of creating an infrastructural network, but also has a huge influence on the liveability of
residents in an inner-city transformation project such as pollution and innovative transportation
modes (Boshouwers, Dekker, Kandel & Van Gils, 2019; Institute for Transportation & Development
Policy (ITDP), 2017a, 2017b; and Rijkswater, n.d.). So, this capital domain mainly focusses on needs of
the users or inhabitants, but also on future generations of the area. It should also be focussed on
encouraging better accessibility, reducing the emission and the use of transportation by inhabitants.
The developed area must create achieve an urban mobility that is perfectly integrated into the urban
structure, visible with a high-quality appearance, accessible and safe (Alberti, 1994; Boshouwers,
Dekker, Kandel & Van Gils, 2019; Institute for Transportation & Development Policy (ITDP), 2017a,
2017b; Hajer, Dassen, 2014).
The capital domain is based on various stocks that must be adapted to inner-city transformation
projects to create future-proofness. These are: Transit-Oriented Development (TOD), zero-emission,
logistics and a mobility hub (Alberti, 1994; Boshouwers, Dekker, Epstein & Wisner, 2001, Kandel & Van
Gils, 2019; Jones, Tefe & Appiah-Opoku, 2013;Institute for Transportation & Development Policy
(ITDP), 2017a, 2017b); Jabareen, 2006; Provincie Utrecht, 2011; Rotmans, Van Asselt & Vellinga, 2000;
Rijkswaterstaat, n.d.; Shiau & Liu, 2013) (Table 4).
The first stock that should be focussed on is should be focussed on is Trans Oriented Development
(TOD). This means that the old fundamental paradigm for car-oriented urban planning transforms into
new urban forms. The use of TOD into a project area must stimulate and encourage efficiency and
change mobility by promoting and facilitating car-free lifestyles, such as the walk- and cycle-friendly
environments and public transportation (Alberti, 1994; Boshouwers, Dekker, Kandel & Van Gils (2019);
Epstein, & Wisner, 2001; Institute for Transportation & Development Policy, 2017a, 2017b; Shiau &
Liu, 2013; Singh, 2017). The design and structure of the build environment should reduce the number
and average length of trips in km per inhabitant per mode of transportation per day (Alberti, 1994;
Shiau & Liu, 2013).
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Second, an area should strive for zero-emission transportation by reducing the access to non-zeroemission vehicles in a restricted area (private vehicles owned by individuals, public transport, taxis,
sharing mobility, logistics, waste, et cetera) and facilitate and prioritize the use of zero-emission
vehicles, for example automobiles, bicycles and logistic transportation (Boshouwers, Dekker, Kandel &
Van Gils, 2019); Institute for Transportation & Development Policy (ITDP), 2017a, 2017b; Wendt,
Kalisch, Van Dieken & Engelbach, 2014).
The third stock that should be focussed on is logistics. The main goal is to reduce the impact of logistic
transportation and traffic flows in the area by creating a logistic hub by using smart loading and
unloading areas and new innovative forms of package delivery and moving household and industrial
waste (Boshouwers, Dekker, Kandel & Van Gils, 2019; Hajer & Dassen, 2014; Institute for
Transportation & Development Policy, 2017a, 2017b; Provincie Utrecht, 2011). The logistics hub
converts it into smaller parts that can be distributed in the area with smaller equipment.
The last stock is a mobility hub. The hub is a combination of a physical and virtual environment that
gives the user the option to share transportation modes, such as bicycle and car-use, instead of owning
individual transportation (Boshouwers, Dekker, Kandel & Van Gils, 2019; Institute for Transportation
& Development Policy (ITDP), 2017a, 2017b). Residents must prefer to be paid for the (temporary)
right to use they are interested in at that moment. This will be achieved by creating places where
residents come together and share, exercise, mutually serve each other, create local relationships and
increase social capital. (Alberti, 1994; Maclaren, 1996; Rijkswaterstaat, n.d.; Rotmans, Van Asselt &
Vellinga (2000).
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Table 4. Explanation of the indicators in domain Urban mobility

Domain Urban mobility
Stocks

Number
stock

indicators

Walkability

Transit-Oriented
Development (TOD)

Bicycle

Public transportation

A future-proof inner-city transformation project should encourage and prioritize walkability for residents by
increasing the safety of walkways and creating all-accessible routes for pedestrians that lead through the whole
inner-city transformation project.

A future-proof inner-city transformation project should prioritize the safety of cyclists and create all-accessible routes
of bicycle lanes. Besides, the area should have enough places in a safe environment (within buildings) where
residents can park their bicycles. This can be supported by giving real-time information about the availability of
bicycle parking spaces.
A future-proof inner-city transformation project must increase the accessibility of public transport. The maximum
walking distance to a high capacity public transport station (train station) should be less than one kilometre, or less
than 500 meters to a smaller public transportation node as a bus stop.

Number
indicator

Literature/resource

4.1.a

Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019); Epstein,
& Wisner, (2001); Institute for Transportation & Development Policy
2017a, b); Jabareen( 2006); Jones, Tefe & Appiah-Opoku (2013);
Rotmans, van Asselt & Vellinga (2000); Shiau & Liu (2013); Singh
(2017)

4.1.b

4.1.c

Automobile

A future-proof inner-city transformation project should not focus on the car-oriented society. It must abolish the
parking standard or reduce the accessibility and (not environmentally friendly) car-use of residents by creating carfree areas in an inner-city transformation project.

4.1.d

Commuting patterns

A future-proof inner-city transformation project should reduce the number and average length of trips in kilometres
per inhabitant per mode of transport per day influenced and combined by the design and structure of the built
environment.

4.2.a

zero-emission vehicles

A future-proof inner-city transformation project should try to increase the use of zero-emission (electric) vehicles,
such as electric cars, electric bicycles, logistic distribution and new innovations, by installing sufficient (fast) charging
facilities and infrastructure.

4.2.b

A future-proof inner-city transformation project should increase the use and facilities for the logistic process and
reduce emission from logistics by implementing a central point (logistic hub) for loading and unloading. In these
central points large quantities can be split up into smaller parts that can be delivered in the area.

4.3.a

New forms of package
delivery

A future-proof inner-city transformation project should increase innovative parcel delivery in order to limit the
number of kilometres of the delivery service, reduce CO2 emissions and limit the number of stops for the deliverer.
For example, by using package machines in combination with digital apps.

4.3.b

Sharing mobility

A future-proof inner-city transformation project should have different modes of shared transport and reduce
automobile ownership by implementing bike sharing (parking ratio 0.2) and shared cars (parking ratio 0.1). It is
important that owning a car is not important to residents living in an inner-city transformation project. Residents
should prefer the (temporary) right to use what you are interested in at that moment. This will be realized by
creating places where residents come together and sharing, sport, renting and mutually serving each other and will
create local relationships, and increasing social capital.

Zero-emission

Smart loading and
unloading areas

Logistics

Mobility hub

explanation

Alberti (1994); Institute for Transportation & Development Policy
(2017a, b); Shiau & Liu (2013); Singh (2017)

Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019); Institute
for Transportation & Development Policy (2017a &b); ; Kersten,
Boschman, Harbers, Piek & Vlonk (2012; Maclaren (1996); Rotmans,
van Asselt & Vellinga (2000); Singh (2017)
Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019); Hajer,
Dassen (2014); Shiau & Liu (2013); Singh (2017)
Alberti (1994); Institute for Transportation & Development Policy
(2017a & b); Hajer & Dassen (2014); Shiau & Liu (2013); Wendt,
Kalisch, Van dieken & Engelbach, (2014)
Boshouwers, Dekker, Kandel & van Gils (2019); Singh (2017)

4.4.a

Boshouwers, Dekker, Kandel & van Gils (2019); Institute for
Transportation & Development Policy (2017a & b); Hajer & Dassen
(2014)
Boshouwers, Dekker, Kandel & van Gils (2019); PostNL (n.d.); Provincie
Utrecht (2015)
Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019);
Maclaren (1996); Rijkswaterstaat (n.d.); Rotmans, van Asselt &
Vellinga (2000)

Own model, 2019
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CHAPTER 3. METHODOLOGY

The next chapter will elaborate on the research methods and explain why they have been chosen to
answer the main research question. In order to be able to conduct the research properly, this chapter
will provide an explanation of the research philosophy, research approach, research strategy and how
data is obtained, collected and analysed. The structure of the methodology chapter is based on the
research union model of Saunders, Lewis and Thornhill (2012).

3.1. Research philosophy
The purpose of this research is to create a new and richer understanding and interpretation of the
definition of future-proofness in inner-city transformation projects and the underlaying stocks to study
by studying different stakeholders in Spatial planning. This way of thinking is in line with the scientific
paradigm of interpretivism philosophy (Guba & Lincoln, 1994; Saunders, Lewis & Thornhill, 2012). It is
also called interpretive, because this research needs to make sense of the subjective and socially
constructed meanings of future-proof inner-city transformation projects that were expressed by the
stakeholders in domain of Spatial planning.
By using this philosophy, I adopted an empathetic stance (Guba & Lincoln, 1994; Saunders, Lewis &
Thornhill, 2012). This role was adopted to enter the social world of the research participants to
understand the meaning and underlaying thoughts about future-proof inner-city transformation
projects from their point of view. By collecting multiple interpretations and perceptions of each
stakeholder a new understanding and contribution of how inner-city transformation projects could be
mentioned as future-proof will be discovered.

3.2. Research approach
Because there is no grounded theory, collected data or universal thought about future-proofness this
study focussed on using a qualitative research method with abductive reasoning (Guba & Lincoln,
1994; Saunders, Lewis & Thornhill, 2012). This study focusses on a qualitative research method,
because of the different interpretations and perceptions of stakeholders. By using this method, the
meaning and underlaying stocks of future-proof inner-city transformation cities can be found. It is
challenging to collect qualitative data, because each stakeholder has their own opinion and thoughts
about how to create future-proofness in inner-city transformation projects. The ambitions of and goals
of stakeholders are different per project and cannot be generalized by one standard.
Second, there is no fundamental theory that can signify and quantify the value of a future-proofness
and underlaying stocks to create inner-city transformation project (Saunders, Lewis & Thornhill, 2012).
Because of the different interpretations and perceptions, a classification cannot be made by covering
all the different values and stocks that influence one single area of development. This is caused by the
different circumstances and basis of stocks of each development project. This is contrary to for
example BREEAM (n.d.), that uses some sort of qualitative method to rate sustainable area
developments.
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Third, this research takes an abductive approach to gain knowledge, explore the meaning of the
concept and identify the stocks and patterns from interpretations and opinions by stakeholders. This
is also reflected in the two main steps that this study was focussed on. The first step is using an
inductive approach to work out the framework from existing theories and literature that are based on
urban (sustainable) development. For example, Alberti (1996), Maclaren (1996), Rotmans, Van Asselt
and Veilinga (2000) and Jones, Tefe and Appiach-Opoku (2013). The second step using an inductive
approach to develop a richer theoretical perspective and framework than already exist in the
literature. By creating a theoretical perspective an abducted research approach was used. This method
involves developing inductive and deductive inferences and testing them iteratively through the whole
research (Saunders, Lewis & Thornhill, 2012). This method mainly involves moving back and forth from
theory to data (Suddaby, 2006).

3.3. Research strategy
The research strategy was divided into desk and thought experiment, empiric research of the
respondents and analyse of all the received data by obtaining a combination of secondary and primary
data.

Desk research and thought experiment
To gain knowledge and gave a fundamental, reconstructive view of and opinion on how futureproofness of inner-city transformation projects can be defined and distinguished in different domains,
stocks and indicators, secondary data was used to obtain data that can be further analysed to provide
additional or different knowledge, interpretations or conclusions (Bulmer et al., 2009; Mark Saunders,
Philip Lewis & Adrian Thornhill, 2015). Secondary data provide a source of data that is often permanent
and available in a form that may be checked relatively easily by other stakeholders or scientists
(Denscombe, 2017). Secondary data was derived by using scientific literature. The different literature
can be transposed across both time and space and reanalysed for a purpose different to that for which
they were originally collected (Lee, 2012).
The main goal of this method is to combine or collect different secondary literature with a specific
purpose in mind to answer the research questions (Denscome, 2007). Based on urban (sustainable)
development, a qualitative framework was created in order to be able to examine inner-city transform
projects. For example, based on the article by Alberti (1996), Jones, Tefe and Appiach-Opoku (2013),
Grosskurth and Rotmans (2005), Maclaren (1996) and Rotmans, Van Asselt and Veilinga (2000). When
combining different data sets, it was important to keep in mind that definitions may differ markedly
or have been revised over time. Also kept in mind was the possibility that literature may represent the
interpretations of the authors, rather than offer an objective picture of reality. So, it was important to
collect various perspectives on urban development to increase reliability and validity of the obtained
secondary data and framework.
To answer the research question, the research strategy was divided into five phases. The phases were
created to answer each sub-question and to create a framework for inner-city transformation projects.
Figure 6 shows the chronological steps we took and subsequent sub-questions, because each subquestion comments the next one. Therefore, it was important that each phase was answered to
continue with the next phase of the research strategy. Underneath each phase is explained which
actions were taken to get results for a specific sub-question.
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phase 1

What is meant by future-proofness of inner-city transformation projects?

What are relevant domains and stocks that influence and characterize future-proofness of
phase 2 inner-city transformation projects derived from scientific literature?
What are relevant differences between the domains and stocks that influence and
characterize future-proofness of inner-city transformation projects derived from
phase 3 perspective of different stakeholders?
Which main differences in domains and stocks can be found between the literature and
phase 4 stakeholders?
In which way future-proofness and the derived domains and stocks can be implemented
phase 5 by creating a framework for future-proof inner-city transformation projects?
Figure 6. Phases of the research strategy (own model, 2019)

The first phase was to find a meaning of future-proofness in inner-city transformation projects by using
secondary data. For example, by using Brinksma (2017), Padilla (2002), Robert, Parris and Leiserwirtz
(2005) and United Nations Economic Commission for Europe (2014). It is important to find out what
can be regarded to as future-proof in scientific literature and apply it to inner-city transformation
projects before important underlaying domains, stocks and indicators can be found. With this method
the study avoids the pitfall of having a too wide.
The second phase was to obtain the relevant domains, stocks and indicators that influence and
characterize future-proofness of inner-city transformation, derived from secondary data from
scientific literature focussed on urban development. Good examples are Alberti (1996), Jabareen
(2006), Jones, Tefe and Appiah-Opoku (2013) and Rijkswaterstaat (n.d.). It was important to collect
different perspectives on urban development, because the used scientific literature mainly focusses
on the interpretations of the authors, rather than offer an objective picture of reality. So, it was
important to collect various perspectives on urban development to increase reliability and validity of
the obtained secondary data and framework. After collecting the different data, the findings were
operationalized to create the theoretical framework for future-proof inner-city transformation
projects by using the structure of the SCENE-model by Grosskurth and Rotmans (2005). The structure
of the created theoretical framework had also been made by giving the interviews a structure (annex
2 & 3).
The third phase involved verifying the theoretical framework and obtained primary data from
stakeholders that are involved in the domain of Spatial planning (Saunders, Lewis & Thornhill, 2012).
The main purpose of this phase was to find the relevant differences between the domains and stocks
that influence and characterize future-proofness of inner-city transformation projects. The main
reason for this was to collect perspectives of different stakeholders, because each of them have
different an interpretation and perspective.
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During the fourth phase I combined the findings of the secondary and primary data out of the second
and third phase to find out which differences and similarities in domains and stocks can be found
between the literature and stakeholders. This was mainly done to get a structured overview of the
findings.
Finally, the findings of the secondary and obtained primary data come together in the fifth phase. This
phase creating a framework for future-proof inner-city transformation projects by implementing the
important stocks and domains.

3.4 Empirical data collection
To gain (primary) data from the stakeholders in-dept semi-structured interviews was chosen a research
method in order to understand the relationships between variables that were derived from secondary
data. This was followed by adopting the interpretivist approach and qualitative research that was
mentioned earlier (Saunders, Lewis & Thornhill, 2012).
This form of primary data collection was used to explore and find out the thoughts about the meaning
of future-proof inner-city projects and discover relevant domains, stocks and indictors that were
mentioned by the respondents. The assumption behind this type of research is that the meaning of
future-proofness of inner-city transformation projects is a very complex and dynamic subject and must
therefore be explored. The meaning of future-proofness is temporary and not necessarily intended to
be replicate since it reflects reality at the time data were collected (Saunders, Lewis & Thornhill, 2012).
Also, by using interviews there is an opportunity that the respondent could think out loud and come
up with new information that he or she may not thought of. If the researcher used full structured
interview, it is possible that respondents cannot give their point of view on missing domains or stocks.
This reduces the reliability and validity (Boeije, 't Hart & Hox, 2009; Gobo, 2011; Saunders, Lewis &
Thornhill, 2012).

Interview respondents

To obtain the underlaying domains, stocks and indicators to create future-proof inner-city
transformation projects, this research used a wide cross-section of respondents to conduct interviews.
The stakeholders were selected in four different target groups, namely consultancies, project
developers, municipalities and scientific institutions (table 5). The division of the target groups was
mainly based on the balanced division by Grosskurth and Rotmans (2005), where they distinguished
five categories of potential participants that are related to policy making and urban sustainable
development: the government, interest groups, citizens, businesses and scientific experts. The target
group business from Grosskurth and Rotmans (2005) was defined as target groups consultancies and
project developers, because these stakeholders focus on inner-city transformation projects and were
often mentioned as important stakeholders in inner-city transformation projects (AM, n.d.; ArieWillem Bijl, 2018; Gemeente Den Haag, n.d.; Gemeente Utrecht, 2017; Leclaire, 2018; Weessies, 2018).
This wide range of respondents had been chosen, because the meaning, interpretation and
underlaying domains, stocks and indicators to create future-proof inner-city transformation projects
can vary between different stakeholders (Arie-Willem Bijl, 2018; Gemeente Den Haag, n.d.; Hentenaar,
2017). Each respondent can make certain assumptions, because of their different cultural orientation
(Boeije, 't Hart & Hox, 2009; Gobo, 2011).
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Other mentioned target groups by Grosskurth and Rotsman (2005), citizens and interest groups, are
not part of this study because it focusses on the meaning and perspective of stakeholders that are
related to inner-city transformation projects. Secondly, it is not focussed on citizens and interest
groups, because it is an orientation on how to make inner-city transformation projects future-proof in
general, and not specifically based on one case. If this was a case study, the arguments of citizens and
interest groups were more important to get a good overview of influence on the development. Also,
this research focusses on the process before realizing a new inner-city transformation project, which
involves consultancies, municipalities, project developers and scientific institutions.
Secondly, it was important to collect various perspectives of stakeholders that are involved with
developing inner-city transformation projects to increase reliability and validity of the study (Saunders,
Lewis & Thornhill, 2012). Each stakeholder in different target groups should have a certain function
with specific characteristics. These characteristics should be mentioned as the stakeholder’s
knowledge about how (sustainable) urban development and created inner-city transformation
projects. Stakeholders from each target group should should also work on an inner-city transformation
project or case in the Randstad area that mainly focus on creating a better future, such as the innercity transformation projects at the Binckhorst (Gemeente Den Haag, n.d.) and the Merwedekanaalzone
(Gemeente Utrecht 2017 & n.d.). These involve consultancies, municipalities and project developers.
Also, the characteristics of scientific institutions focussed on urban development and have a certain
vision or image of future-proof area development by a strategic way of thinking. They were important
to supply the received data from other target groups, because they have an overview of and
knowledge about the differences and similarities between how Spatial planning has developed in
recent years. Other target groups could be more focussed on the current trends in Spatial planning. To
get the right respondents of each target group the information of specific stakeholders was received
before the interview by doing research on their company’s websites or via personal conversations.
From each target group a minimum of three stakeholders was interviewed to discover their meaning
of future-proofness. A minimum of three interviews was chosen, because each individual respondent
can have another perspective on the concept. This is caused by different cultural orientations,
knowledge or cultures of the company or organisation (Gobo, 2011). Also, differences are the result of
a specific program idea or ideology of a consultancy, project developer or municipality. For example,
if a consultancy is specialised in circularity, the implementation and outcomes will mostly contain
related stocks or domains. Also, program ideas or ideologies can be influenced by current trends or
political influences, such as reducing fossil energy. Using periodic recurring, gaining information from
different perspectives and choosing different respondents from each target group significantly
increased the reliability of the study (Saunders, Lewis & Thornhill, 2012).
In order to find the right respondents for each target group, I studied several websites, wrote emails
and phoned various organizations to find out if they are or were involved with inner-city
transformation projects. Secondly, many contacts at consultancy Over Morgen helped to find eligible
respondents. A non-targeted select sample was chosen (Baarda, De Goede & Teunissen, 2013),
because not all units in the population have the same chance to participate in the research.
In the results of the interviews, respondents are referred to their number in table 5. For example,
Consultant Bureau BUITEN is referred to as Consultancy 4.
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Table 5. List of interviewed respondents of each target groups

Municipalities

Project
developers

Consultancies

Target
groups

number

Respondent

1

Consultant real estate and area renewal at Over Morgen, Corneel Jonkers

2

Consultant area renewal at Over Morgen, Maarten de Vries

4

Consultant and subproject manager Houthaven Amsterdam, Pauline
Koeneman
Consultant Bureau BUITEN, Jos van Heest

5

Director advice at Procap & Program director Master City Developer,
Helma Born

1

Director area development & Market research at BPD, Han Joosten

2

Project developer at Synchroon, Maaike Perenboom

3

Director KondorWessels Projecten, Roy Hasselerharm

1

Senior Projectmanager the Binckhorst at the municipality of The Hague,
Eveline Kokx-van Aalsburg

2

Policy officer Economic area development, project the Binckhorst,
HS/Laakhavens and Central Innovation District (CID) at the municipality of
The Hague, Anke Rolsma

3

Process manager Rotterdam Central District (RCD) at the municipality of
Rotterdam, Kees van Oorschot

3

2

(hired/interim) program manager Stadsakkoord Wonen at the
municipality of Utrecht (currently hired as program director
Merwedekanaalzone)
Scientific researcher Urban planning, sector Spatial Planning and Quality
of the Living Environment at the Dutch Environmental Assessment Agency
(Planbureau voor de Leefomgeving - PBL), Arjan Harbers
Professor dr. real estate and area development at the Radboud
University, Erwin van der Krabben

3

Professor dr., chairmen Spatial Planning at Utrecht University, Tejo Spit

Scientific
institutions

4

1

Content of the interviews

In order to collect valuable data, semi-structured interviews were held. A topic list and a structured
theoretical framework was formulated, so that the interview would have a semi-fixed structure and
the obtained data would be easier to compare (annex 2 & 3). In order to prevent non-response, a topic
list was established to prevent that certain stocks and indicators, obtained from theoretical
framework, would not be discussed. By using the same standardised topic list, the prescribed process
and results are similar to each other (Crotty, 1998). A standardized topic list was not chosen, because
in that structure it is hard to give respondents the opportunity to offer their own thoughts, next to the
standardized questions.
Before the interview every respondent was sent a form with a list of the four capital domains of innercity transformation projects derived from secondary data (annex 3). The respondents received an
explanation why this study was being conducted and what would be done with the information that
was obtained. The form was sent to let the respondent think about their own interpretation of future-
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proofness and the implementation of future-proofness in their own inner-city transformation projects
or case. Also, the structure of the form helped the respondents to think in a certain direction. They
were asked to fill out the form and bring it to the interview.
In order to obtain valid findings, the interviews were taken separately from each other. The main
advantage of separate interviews is that the respondent cannot be influenced by other stakeholders’
insights or information (Boeije, 't Hart & Hox, 2009; Gobo, 2011). Interviews were recorded with a
mobile phone, after given consent by the participant. The topic list was used a guide to structure each
interview. (fig. 7). The steps of the interview guide are explained below.

step 1

step 2

step 3

Discuss meaning and definition of future proofness in inner-city transformation
projects

Discuss the outcomes of the completed form of each respondent

Compare the outcomes of the completed form from each respondent with the
theoretical framework

Figure 7. Interview guide (own model, 2019)

The first step of the interview was to discuss the meaning of future-proofness in inner-city
transformation projects (fig. 7). This provided an overarching meaning of the concept from the
respondent’s point of view.
Secondly, the interpretation of and opinions on the filled-out form were discussed. This made it
possible for the respondent to reflect on what they have written down and help the respondent in
case the assignment was not clear (Saunders, Lewis & Thornhill, 2012). This gave the respondent the
opportunity to complement the form. By putting focus on the domains, a good understanding, sharp
formulation and substantiation of interpretations of the respondents based on the previously
described literature could be discovered (Boeije, 't Hart & Hox, 2009). Not every result obtained from
the form could be discussed, caused by the amount of the written results and lime limits.
After discussing the form, the theoretical framework, was shown to the respondent (paragraph 2.3)
(table 1, 2 , 3 & 4). It provided the opportunity to reflect on and compare the outcomes of the form
and the theoretical framework with each other. The aim is to discover which domains, stocks and
indicators differ from the form and which aspects do not fit in the theoretical framework (pig. 7).
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Important is that the findings of the study cannot be used to make statistical generalisations of an
entire population, because the data were obtained from a small non-probability sample (Baarda et al.,
2013; Boeije, 't Hart & Hox, 2009). Secondly, it cannot be assumed that the findings from in-depth
interviews can be generalized to other inner-city transformation projects. The main reason for this is
that the domains and stocks were formed from the perspective of the researcher or the stakeholders,
are that certain domains, stocks or indicators get other valuations or appreciations. Creating insight
into the main important elements among the different respondents can improve or give an insight in
creating inner-city transformation projects before the actual start of the project. That is why it is not
intended that an inner-city transformation projects contains all the prescribed domains, stocks and
indicators.

Data analysis in-depth-interviews

The primary data obtained from the interviews were transcribed, organized, categorized and coded
using the program NVivo version 12 (Baarda et al., 2013). The interviews were coded axially to apply
main categories based on the domains from the theoretical framework (paragraph 2.3): Social &
healthy city, Built environment, Environment & Ecology and Urban mobility (Baarda et al., 2013; Straus
& Corbin, 1998). Axial coding involves making connections between categories after open coding
(Straus & Corbin, 1998). By using open coding, the results of the interviews were rearranged in the
domains and retrieved under relevant new codes. As relationships between data of the respondents
and domain were recognised, they were rearranged in a hierarchical form, with the emergence of
subcategories, in so-called codebooks (annex 4). Because of the overlapping data some codes were
assigned to multiple categories. By using this coding method, the received data of the different
respondents can be compared more easily in order to produce results and refine the domains and
stocks by adapting the theoretical framework to a new framework.
To increase reliability, each transcribed interview was sent to the respondent afterwards by email, to
check if data needed correction. Member checks prevent discussion about the written results (Boeije,
't Hart & Hox, 2009; Farthing, 2015). Also, it gave respondents the opportunity to re-think about the
questions and to complement the information that they were missing.
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CHAPTER 4. RESULTS FROM EXPERT INTERVIEWS
4.1. Different meanings of future-proofness in inner-city transformation projects
The various interviews show that future-proofness is characterized based on different concepts (fig. 8)
(annex 4, a). Figure 8 shows the meanings, definitions and characterizations that were mentioned by
the respondents when they think about the meaning of ‘future-proof’. The figure shows the most
frequently mentioned and important aspects and which descriptions were used by the respondents to
attach value to future-proofness. The size of each word indicates the amount of how often it has been
mentioned by the various respondents. For example, the word ‘trend’ was more mentioned than
‘bubble’. By combining the different answers of the respondents in such a figure, you can immediately
see an overview of which definitions or concepts were mentioned the most.
The majority of the respondents speaks about flexibility or a trend when they think about creating a
future-proof inner-city transformation project. It can be seen as a buzzword which indicates its own
underlying meaning and associated stocks. Municipality 2 (table 5) refers to an umbrella that covers
various stocks and concepts. Scientific institution 3 also sees it as a concept that everyone explains in
a different way: “The meaning of future-proof can be seen as a kind of swamp, where different
substations of mud (meanings of future-proofness) are mentioned by different stakeholders. But in the
end the same mixture remains.” It is remarkable that the descriptions are all linked and matched with
each other. According to scientific institution 2, it would become worrying if every stakeholder explains
future-proofness different. It will be no problem if one stakeholder put more emphasize on specific
stocks and the other stakeholder on other stocks. However, it will become more problematic when
thoughts from stakeholders will differ or conflict each other (Scientific institution 2). So, it is good to
collect and combine different points of view from different stakeholders in the domain of Spatial
planning to find out if they share the same mindset.

Figure 8. Definition of future-proof inner-city transformation projects (size indicates frequency of being
mentioned by the various respondents) (own model, 2019)
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Next, the main differences and similarities are described per target group and are compared at the
end of the chapter.

Municipalities

Within the target group municipalities, the concept is seen as the search for a balanced situation and
coherence of various elements that take place in our system (Municipality 1, 3 & 4). According to
municipality 3, the coherence between the elements, including a mix of functions should become part
of the city. The cohesion can be created by applying flexibility to make an inner-city transformation
project future-proof.
In all of four municipalities (municipality 1, 2, 3 & 4), the term future-proof is directly linked to the
word ‘sustainable’. According to municipality 1, both concepts are the same: "Sustainability is futureproof and future-proof is sustainability.” It is remarkable that the elements climate and environment
play an important role within municipalities as we speak about future-proofness. But the municipality
of Utrecht is also strongly committed to create the best conditions for improving the quality of life.
“Pleasant living space is that you can live well in a place and that future generations can also enjoy
living there from a future perspective, by taking into account the depletion of the earth and other
environmental aspects.” (municipality 4).

Consultancies

The target group consultancy often refers to flexibility, needs, livelines, and customization. According
to consultancies, an important part of ‘future-proof’ is to look at the use of space on a long-term base.
According to consultancy 5 it is important to create space for changes that will take place in the future.
Flexible and resilient use of space can be implemented by creating double use of space and functions.
This process can also be mentioned as ‘changing the colour’ of a space, meaning it will have a different
function for possible future changes.
“How can we implement double use of spaces? At this moment we need parking spots, but don't
know if we'll need it in twenty years."
(Consultancy 5)
Liveability also plays an important role in making an inner-city transformation projects future-proof.
According to consultancy 1, 2 and 3, a future-proof area must be liveable, lively and attractive, for
example by mixing functions and maintaining the identity of the location (place making) to create a
nice place to live in the future. When making an area liveable, it is important to focus on customization,
depending on the context in which the area lies (consultancy 2). The stock climate also has a clear link
with future-proofness (consultancy 3 & 4). It mainly concerns physical changes in space due to future
weather conditions, such as heavy rain falls and drought (consultancy 3 & 4). For the majority of the
consultancies, future-proofness is not only based on sustainable stocks but also on other broader
stocks, like social activities. Because of this wide range of meanings and influenced stocks in futureproofness, Spatial planning became a complex discipline. So, from a broader perspective all
stakeholders in the domain of Spatial planning have to take into account the ‘shocks and stresses’ in
projects, also known as the changes that are approaching in future perceptive, but we do not know
them yet (consultancy 5).
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Project developers

Project developers often refer to the concept of flexibility, the needs of the population or the user.
The first thing to note is that future-proofness within this target group is strongly focussed on the
needs of the population and the user from a future perspective. Project developer 3 gives an
explanation that the future-proofness is all about the people themselves, because the customer must
be able to live, work and stay in the long-term for several generations. Project developer 1 also refers
to the needs of the population. Flexibility in functions, use of space and streets are important to meet
the changing wishes, needs, structures, changing population growth and changing weather conditions.
Especially public spaces must adapt to meet the needs of the population.
“Fifteen years ago, the households that lived in the inner-city centres had less tendency to join
each other in a park, for example, by barbecuing, drinking coffee or playing soccer. I just went to
Lisbon and the public space is used more often by citizens compared to The Netherlands. Here we
have not planned the public space for such activities.”
(Project developer 1)
Links to flexibility are primarily focussed on maintaining the value of the area. Project developer 2
states that flexibility must be viewed from a perspective that a building or area consists of several
layers with each a different lifespan. It is therefore important to consider how buildings must be
created and at the same time adapt to the changing requirements in 50, 100 or 150 years. So, areas in
the future will still have or maintain their value for the next generations (project developer 1 & 2).
Another striking finding is that future-proof inner-city transformation projects should focus on looking
at different areas and not just focus on inner-city areas (project developer 1 & 2). According to project
developer 2, future-proofness is an ‘and-and’ process: it is important to create future-proof areas that
not only focus on inner-city development but also develop in areas with lower densities, such as
greenfield locations. Hereby the focus is based on making living areas sustainable as possible by
creating integrated holistic sustainability.

Scientific Institutions

The respondents in this target group see future-proofness in inner-city transformation projects as a
bubble, container concept or buzzword. It is called a container concept or buzzword, because
stakeholder related to area development can enter future-proofness according to their own ideas.
"No project developer will say that his project is not future-proof."

(Scientific institution, 1)

According to scientific institution 3 the learning capacity in Spatial planning is relatively low. As a result,
a number of developments, such as the environmental perspective in the 1980s and the perspective
of the healthy city from the 1990s, are constantly being rediscovered. The concepts or ideologies
behind this are used iteratively by giving them different names and new accents based on the current
thought processes. The regular use of words remains the same but is always adjusted in underlying
elements that take place in the present. So, future-proof can also be mentioned as a fashion word,
because it adapts to current trends. According to scientific institution 1, 2 & 3, the container word
ensures that market parties can use it as a marketing and advertising term. However, it should prevent
that these so-called ‘future-proof areas’ do not receive the stamp as exclusive or elitist areas.
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Different from other target groups, scientific institutions find it important to apply adaptive capacity
to spatial design to become future proof (Scientific institution 3). The flexible use of buildings, ‘plinten’
(building baseboards) and public space must be considered in order to be able to adapt for another
twenty years (scientific institution 1, 2 & 3). Flexibility is an aspect of area development that is never
finished. Scientific institution 1 takes the concept of ‘excess’ more into account that an area or building
must be designed in a way that it can be adjusted to future use and the needs of the users.
Although flexibility is an important factor, it is difficult to find area development projects that deal well
with uncertainty and flexibility. According to scientific institution 2, it is an illusion that all negative
effects of developments can be prevented or considered beforehand in order to reduce the
uncertainties. It is not possible to know all the uncertainties in future projects. Therefore, it is
important to maintain resilience and flexibility as the two main aspects to make projects future-proof
(scientific institution 2 & 3).
The findings of the various target groups have shown that the term resembles meaning in terms of
future-proofness but that specific components differ from one another in terms of interpretation. It is
a buzzword or concept that each explains differently. Overall it can be said that adaptivity and flexibility
must play an important role. To make inner-city transformation projects future-proof, a project must
be able to change and ‘grow’ with the developments and trends that are taking place in society. There
is, however, a clear contrast between the scientific institutions and the other target groups. The other
target groups see future-proofness mainly as a marketing method. So, there can be found differences
between the perspectives of each target group, but in general there are lots of similarities. It would be
remarkable if the perspectives of future-proofness from each target group differed from each other,
because it is possible that members of target groups are in contact with each other and work together
closely on the same projects to improve the domain of Spatial planning.

4.2. Different perspectives on the dimensions and stocks of future-proof inner-city
transformation projects
After having gained insight into the understanding of future-proofness from different views, the
relevant stocks are placed under each domain. To create a structural overview of the findings from the
respondents each domain (Social & healthy city, Built environment, Environment & ecology and Urban
mobility) will be discussed separately (fig. 9). Underneath each domain, derived from the theoretical
framework, the finding of the specific target group will be discussed. Underneath each target group
the focus will be on the main differences and similarities between the respondent. At the end, after
describing the findings of the target groups of the specific domain, the most notable differences and
similarities will be combined in an overall conclusion.

Figure 9. Overview structure results per domain (own model, 2019)
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Domain Social & healthy city
Consultancies

To make an inner-city transformation project future-proof, consultancies focus on the diversity of the
population, health, social interactions and accessibility of the area (annex 4, b).
An important stock is the diversity of the urban population. Providing diversity in urban population
must ensure the creation of inclusiveness (consultancy 1, 2 ,3 , 4 & 5). The stakeholders in this target
group had a shared opinion about diversity in an area. It is only possible to create diversity by having
different target groups in a projects by implementing them on a neighbourhood level, not on building
level. Especially by mixing different types of living environments and target groups. According to
consultancy 3 diversity in inner-city projects should be more a reflection of the population of a city.
Hereby it is important that the project connects to the surrounding neighbourhoods. Consultancy 5
looks more from perspective that diversity depends on choices that people make caused by the scarcity
of space. One way to develop for the future is to prevent scarcity of space so citizens have a choice
where they can live (Consultancy 5). For example, projects in high densities must always be
accompanied by alternatives, such as suburban neighbourhoods like Lunetten and Leidsche Rijn. We
must keep in mind that not all people want to live in high densities. Future-proof is therefore to create
a stable and balanced position in the city between housing stock and must be able adapting to the
changing needs of the population in the coming years.
Another stock that has been mentioned is health. This concerns air quality, odor nuisance and play
areas such as playgrounds (Consultancy, 2 & 5). This is closely related to the creation of social
encounters and accessibility. It is important that the area is easily accessible for residents and people
from surrounding neighbourhoods. This involves creating walking and cycling routes, for example. The
area should not become an ‘enclave’ but be part of the urban structure (Consultancy 5). For example,
the residents of surrounding neighbourhoods should also benefit from the new development, for
example by using new functions, such as supermarkets, physical therapists or schools. Consultancy 3
indicates that in Houthaven (Amsterdam) the connection with surrounding neighbourhoods has been
created by implementing a diagonal bicycle track and walkway that connects the entire
neighbourhood. Other examples of meeting places that are mentioned are sports and public facilities,
such as sports clubs, schools and public spaces (Consultancy 1, 2, 3 & 4). According to consultancy 3, it
is important to combine meeting places and integrate them with other functions, because people
‘already come there anyway’, for example close to a school. Area developers must create new meeting
places that are not currently in demand, but that residents will use automatically. The new meeting
places should create behavioural changes for residents themselves. Lessons can be learned by pursuing
or working together with organizations outside Spatial planning to create those behavioural changes.
“Apple is good at making behavioural changes. They create products and bring them on the
market for which there is no clear demand from the consumer at first sight. People will buy and
use the products despite the fact that there is no need for it. So maybe we can learn that we can
create places even though there is no demand for it, but to create behavioural changes and will
use it in future perspective?”
(consultancy 3)
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Municipalities

To make an inner-city transformation project future-proof, municipality focus on the diversity of
population, health, social encounters and accessibility of the area (annex 4, b).
Creating diversity must ensure that various target groups are mixed at the neighbourhood level. In
cities such as The Hague and Rotterdam it is remarkable that neighbourhoods are often homogeneous
in terms of the type of residents (municipality 2). One possibility to create diversity in a project is to
attempt to mix different target groups at the neighbourhood level. Municipality 1 indicates that an
example can be taken from diversity and mix in satellite municipalities such as Nieuwegein and
Zoetermeer (names of cities in the Netherlands). Also, such different aspects of mixing target groups
can be seen in the municipality of Rotterdam. In the past the inner-city was mainly focussed on the
offices sector. So, by creating new dwellings this will result in more diversity in these offices’ areas.
Unless the opportunity, municipality 3 indicates that the pursuit of diversity is only limited by high
prices and close construction attracting target groups; “A parent won’t let a child play on the 14th
floor!” Municipality 1 thinks that project developers or other investors are focus to much on people
from outside the city when creating diversity. People who will live in those new projects already live in
surrounding neighbourhoods or somewhere else in the same city. The reason for this is that the vast
majority of people relocate and live their entire lives within a distance of five kilometres (municipality
1). This means that residents remain in the same context and can maintain contacts.
Another stock that is important is the realization of social meetings. To stimulate social meetings, social
interactions and coherence with existing neighbourhoods, the area must be a traversable and finemeshed network with no closed areas (municipality 1 & 4). One example is that the public space must
be arranged in such a way that people meet through logical routing such as walking and cycling routes
(municipality 1, 3 & 4). According to the municipality of Utrecht, it is therefore not only necessary to
look at creating public facilities such as community centres, but more places where people can
‘accidentally’ meet each other.
Another prominent stock that is mentioned is the creation and preservation of employment
opportunities in a project. Municipality 2 indicates that by preserving or creating diversity in jobs for
the project will talent in the city will be maintained and create opportunities for the local labour
market.

Project developers

To make an inner-city transformation project future-proof, project developers focus on the diversity
of population, health, social encounters and accessibility of the area (annex 4, b).
Project developers are critical about introducing diversity. From a political, scientific and policy point
of view, it is desirable to opt for diversity of target groups in a project, but practice shows that this
desirable image doesn’t work at all (project developer 1 & 2). Project developer 1 argues that by mixing
different target groups, residents feel unhappy because of different social structures, cultures, income
groups and other lifestyles. If a project wants to create diversity in target groups it should be desirable
on neighbourhood level.
“Of course, you will eat at a Moroccan restaurant in the evening, but prefer not to as a neighbour,
because he or she has a different lifestyle than you have. Also, the neighbour does not want to live
next to you either.”
(project developer 1)
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Project developer 2 finds pigeonholing of different income groups or cultures are very simplistic. It is
important to ensure mixing to create diversity, but more reflecting on creating diversity by the same
needs of residents instead of thinking about segregation and polarization of work based on the
capitalist system. It is a much more powerful and positive way to guarantee social cohesion than just
creating diversity on social income or ethnic background. On the other hand, project developer 3 thinks
it is crucial to divide the area and mixed target groups from a target group approach.
Another important stock is the influence of health. Project developer 1 indicates that the increasing
density in inner-city transforms projects increases negative effects: “pressure results in restlessness,
which results in stress, which is ultimately unhealthy.” Due to the increase in population, the air quality
is becoming increasingly unhealthy. We should be more thinking about that people should be able to
walk around in the neighbourhood without having to breathe the breath of others on the street
(project developer 1). According to project developer 2, an inner-city transformation project must
focus on health-protecting and -promoting factors. Health-protecting factors must take care of
reducing particulate matter, sunlight, noise pollution. Health-promoting factors is the design and
stimulation of movement such as cycling, walking or sports. By focussing on health-promoting factors,
the stocks accessibility and social meetings or social interactions will play an important role in projects
(Project developer 3).

Scientific institutions
To make an inner-city transformation project future-proof, scientific institutions focus on the diversity
of target groups, diversity of density in classes (‘korrelgrootte’), health, social encounters and
accessibility of the area (annex 4, b).
The target group gives various ways in which diversity is viewed. According to scientific institution 2
and 3, it cannot be clearly indicated that there must be a diversity of target groups in the area.
However, diversity prevent mono-functional neighbourhoods and a large separation between the
socially weaker and the rich. Scientific institution 3 mentions an interaction between ‘our kind of
people’ and common interests. It concluded that people with the same lifestyles and backgrounds
prefer to live together.
“Creating diversity can be seen as idealist and romantic, for example mixing old and young, student
and elderly. They differ too much due to the different lifestyles. For example, students party every
night and the elderly neighbor doesn't. That doesn't work if they live near to each other."
(scientific institution, 3)
Scientific institution 1 sees a possible solution for creating diversity by looking at the diversity of
density in classes (‘korrelgrootte’). For example, in Rotterdam the rich population lives in the main
streets, and around the corner the middle-class lives. It is a structure that was planned 120 years ago
and causes no problems: "Doctors, notaries, judges live on the main street and if you go around the
corner they will end up in a ‘no-go area. But this structure works for both populations” (scientific
institution 1). So, diversity works on a block level, but could also work on a neighbourhood according
to scientific institution 1.
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An important stock in this target group is to focus on social meetings and increasing accessibility.
Meetings and social interactions must be encouraged by flexible use of social facilities and the public
space, such as a playground. According to scientific institution 3, a link must be made between the
built environment, the degree of human movement and health. For example, it is important to
preserve soccer fields or other public spaces that can be transformed by the changing needs of
residents. It is also important to increase social meetings and accessibility by creating green zones and
walking and cycle routes where residents meet. Also, social meeting and accessibility could be
stimulated by negative incentives. For example, residents have a long walking distance to the bus stop
and a shorter walking distance towards facilities (scientific institution 2).

Similarities and differences between the target groups in domain Social & healthy city

The majority of the respondents of the target groups prefer to create diversity of target groups to
make an inner-city transformation project future-proof. However, this is not always possible due to
the structure and high density. Also learning from examples from the past, such as the restructuring
projects, creating diversity of target groups does not always have positive effects (Gent & Musterd,
2016). This argument also corresponds with the target groups, project developers and scientific
institutions that diversity only causes more restlessness in urban population. Residents prefer to live
in a neighbourhood with residents of ‘our kind of people’. Therefore, it is better to create diversity in
a project by looking at needs of resident that are similar, rather than just focussing on income class. It
is important to not just focus on creating places for all sorts of target groups. However, this method of
mixing target groups will be very difficult in practice, because it is very hard to qualify the same needs
and people can change their needs over time. Secondly, this form of diversity can cause even more
segregation between target groups, because it is common that people out of the same environment
will have same needs.
A second stock among consultants and project developers is that people must have a choice where
they want to live. This means that is necessary to create housing stock by inner-city transformation
projects, but also on a greenfield. Remarkable is that at the moment the majority of people wants to
live in city centres so there should be a change in the way the market takes care of people who not
want to live in the city centre by creating alternatives in the surrounding areas.
The third important stock is the stimulation of social meeting and accessibility within and with
surrounding neighbourhoods. Possibly by using routing through walking and cycling routes or creating
facilities. Facilities should not focus on creating so-called ‘old-fashioned’ community centres, but it is
more important to make landscaping and (existing) facilities, such as a school, flexible and adaptable
to transform or adapt to the changing needs of residents.
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Domain Built environment
Consultancies

To make an inner-city transformation projects future-proof, consultancies focus on the need for
diversity of homes and mix different functions in an area (annex 4, c).
An important component is looking at the need and diversity of dwellings. For the entire population,
sufficient housing supply must be created at a neighbourhood level. It is necessary to create a mix of
different types of living environments and a mix of different target groups for the future (consultancy
3). A balance must be created between owner-occupied homes, rental and social housing. Consultancy
2 does indicate that not all locations within the neighbourhood should have the same target group.
More mixing should take place at a neighbourhood level.
Functional mixing is primarily about creating a ‘refined’ mix of working and living, health care, culture
and shops to create a mixed urban area (consultancy 2 & 5). It must be ensured that there is a good
coherent and balanced mix of different functions such as housing, offices, (commercial) facilities and
retail which give liveability to the neighbourhood (consultancy 1, 2 & 3). The stock offices should be
mainly focussed on creating workplaces and not to build entire office buildings in the area. On the
other hand, consultancy 5 states that there is no need to create the same living and working space by
creating living and working units that we have seen at VINEX-districts. If we look closer at the economic
facilities and retail, consultancy 1 sees the traditional design of the neighbourhood, such a one with a
baker and a butcher.
Other prominent stocks in this domain are as education and parking places. It is remarkable that
consultancy 5 indicates that an area also facilitates education facilities. A good example is the
Pastoefabriek (Utrecht) where companies and high school institutions share the building. According to
consultancy 3, parking spaces must be flexible and have a huge influence on future perspective.

Municipalities

To make an inner-city transformation project future-proof, municipalities focus on mixing different
functions, the diversity of homes and structure of the area (annex 4, c).
Mixing of functions is mainly about creating interactive living and working environments where people
can meet (municipality 1, 2, 3 & 4). Function mixing can be realized in the project and in surrounding
neighbourhoods to ensure liveliness (municipality 4). Function mixing can also be related to
employment (municipality 2). This mainly concerns maintaining, preserving or creating new
workplaces to strengthen employment in the area.
To apply diversity of housing stock in the project it is important to look at the existing housing stock in
surrounding neighbourhood(s) and meet the needs of the population of a city. It is also highly
dependent on what the municipality is committed to. For example, the municipality of Utrecht has a
strong focus on creating mixed neighbourhoods (municipality 4). Another possibility to use adaptive
design in buildings to create diversity in housing stock (municipality 1).
Another important stock that can be mentioned is the structure of the area. According to municipality
2 is it important to think about the lifespan of streets and building structures. The street structure and
the buildings of the city exist for a few hundred years, but the function of the building could change in
just twenty years. So, we must think about changing functions in buildings to meet changing needs of
the population.
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Project developers

To make an inner-city transformation project future-proof, project developers focus on the needs,
architecture, density and structure of the area within the Built environment domain (annex 4, c).
If we look at the density and structure of the area, the project must have ‘space to breathe’ for citizens
and not give them the impression of being ‘trapped’. Project developer 1 gets ‘dyspnoea’ when he sees
what is being built in inner-city. Streets must be adapted to the dense buildings around it.
”Feeling that you are pressed between the buildings - that you physically can breathe - but when
breathe, you already have someone else's breath around you. That is how it feels: so busy and
crowded that is not a qualitative good environment. Examples of these kinds of cities are, English
and German cities with a high density of buildings and non-adapted streets.”
(project developer 1).
Relation, cohesion and connection with the city is also an important aspect. Project developer 2
characterizes this as a ‘aanhelingsopgave’: a project cannot be a separate part in the surrounding
urban context but must attach to the surrounding neighbourhoods.
Lastly, function mixing is a must in an inner-city projects, because there are hardly any examples of the
implementation of one function in a neighbourhood that creates liveliness. In order to achieve a proper
function mix, mixing contains different housing types and preserving the ‘gems’ and core qualities in
an area (project developer 2 & 3).

Scientific institutions

To make an inner-city transformation project future-proof, scientific institutions focus on the diversity
of dwellings, diversity in density of class and mixing of different functions, structures, architecture and
density of the area (annex 4, c).
To apply diversity in area, the diversity and density of build environment (‘korrelgrootte’) the influence
of urban design and institutions must be considered (scientific institution 1 & 2). The influence of the
diversity and density of build environment involves of the size of the project development, quantity
and type of dwellings. With a large diversity and density, you have more coherence in the overall
structure of the project, but little distinction in architectural diversity. For example, monotonous
buildings as the VINEX-districts. Developing with smaller diversity and density is relevant in a project,
because of smaller plots and the influence of several owners and architects. This will result in a selfcontrolled mechanism of diversity in architecture, building styles and housing type. This makes the
area more versatile and attractive for residents (scientific institution 1)
Second stock is the density. Density is all about a combination of quantity and quality (scientific
institution 2 & 3). According to scientific institution 3, a couple of VINEX-neighbourhoods are already
going into area renewal while the cauliflower neighbourhoods (‘bloemkoolwijken’) from the 70s still
meet the needs of the residents. This is caused by the high quality of buildings and materials. To be
future-proof, there should be focussed on creating quality instead of quantity to ensure a longer life
span of inner-city transformation projects. Also, many people think that projects in a high-density area
result in building high-rise buildings. According to scientific institution 1, the inner city of Utrecht also
has a high density due to the ‘courtyards’. So, a creating projects with a high density can also be created
with different building types.
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The last stock that is also important for a project is to look at the structure of the area. The structure
can be influenced by a more ad hoc building approach and by considering more flexibility by thinking
in terms of problems instead of solutions before creating new projects. A good example is a day care
centre in Germany where a few family houses were built around to prevent it from closing (scientific
institution 1).

Similarities and differences between the target groups in domain Built environment

If you look at the results of all target groups, mixing functions can be discovered as an important factor
in making inner-city transformation projects future-proof, because it creates liveliness in the area. It is
remarkable that all target groups said that mixing of functions will increase liveliness in the area,
because this argument is not supported by any current studies. It is only based on the thought of the
respondents and assumptions of people who lived in these mixed function areas.
Another distinction between consultancies and municipalities, and project developers and scientific
institutions can be discovered. Within consultancies and municipalities, there is a strong emphasis on
softer aspects such as quality of life and creating a refined mix of functions. The focus on softer aspects
is predictable, because consultancies and municipalities have the function of creating concepts and
visions for developing areas and not strongly focus on the physical implementation, such as the design
and architecture of the buildings. Target group project developers and scientific institutions mainly
focus on the hard aspects such as density, structure, architecture and mixing different types of living.

Domain Environment & ecology
Consultancies
Consultancies mention biodiversity, landscaping, circularity, energy generation and climate adaptation
as important stocks in making inner-city transformation projects future-proof (annex 4, d).
Promoting biodiversity and landscaping are two stocks where stakeholders of the target group agree.
This concerns the responsibility to stimulate and increasing flora and fauna in projects. The presence
of biodiversity, water and greenery also ensures a pleasant living environment and increases living
enjoyment for the inhabitants. For example, facilitating diversity of ecology ensures the enjoyment of
life in the city for people such as the sound of birds (consultancy 1).
A third stock is circularity. This mainly concerns the reuse of materials, production and waste.
Consultancy 4 thinks that the next step in the circular field is to take into account the energy that it
takes to produce and construct a building. According to consultancy 2 a project must also have some
sort of waste cycle system, where waste of households can be used as raw material for something else.
The fourth stock is about energy. When it comes to energy generation and production, the focus is
not on each dwelling being self-sufficient in the future, but more on a collective approach (consultancy
2, 3 & 5). The main reason for this approach are the problems with creating self-sufficient energy in
inner-city transformation projects, such as a lack of sun for solar energy because of high building
densities.
The last stock that is mentioned by consultancies is climate adaptation. This should not only include
preventing flooding but also drought. According to consultancy 3, systems must be developed and
installed in an area to buffer or storage heavy rainfall, to be valuable in both periods of heavy rain and
drought.
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Municipalities

To make an inner-city transformation project future-proof, municipality focus on waste, behavioural
change, circularity, and biodiversity (annex 4, d).
An important stock is the challenge of dealing with waste. In this target group, dealing with waste is
mainly about separation and collection. Municipality 1 indicates that new innovations are needed to
replace these dated systems in new to be built high inner-city areas, such as at the Binckhorst in The
Hague.
“If the waste service picks up all the garbage bins in the new Babylon tower, they must empty 80
containers for only one tower! By the time the containers are empty, and the cargo is unloaded,
those people are no longer allowed to work that day anymore. They already have finished their
workload for one day. So, they cannot collect garbage bins from other towers after 1.5 hours of
work. We need to think of something else to improve this logistic process!”
(municipality 1)

To make it future-proof, municipality 2 indicates that a behavioural change is needed to tackle this
problem, because if we built more houses the amount of waste will also increase. You can induce some
changes in waste disposal in new neighbourhoods, because residents have no expectations. Behaviour
can be changed by using innovations or incentives that residents should be more aware of the waste
that they produce.
The second stock is the circular construction and reuse of materials in order to prevent damaging the
environment. One problem is that municipalities are all still looking ways to implement circular
construction (municipality 4). The target group mainly refers to the concerns of the reusing waste and
raw materials, the use of a material passport and stimulating innovations in the field of building
materials, such as wood (municipality 3).
Third stock that is mentioned is energy. Future-proof areas don not completely have to be selfsufficient. According to municipalities, future-proofness is more about introducing innovative and
different energy systems, such as heating and cooling systems. According to municipality 3 a project
has to look for which energy requirements are needed and should possibly combine energy systems
with efficient use of heat or cold. It is especially important to look at effectively dealing with cold in
highly urban areas. Because of the large amount of high-rise buildings and offices (municipality 3).
In terms of biodiversity, municipality 3 and 4 mention that inner-city transformation projects do not
have the greatest opportunities to increase biodiversity as a main goal. According to the municipality
4, it is not "at the top of the project list", because biodiversity can be very easily implemented by
practical measures which are not the toughest financial consideration. But at a large scale it is definitely
not a priority.
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Project developers

To make an inner-city transformation project future-proof, project developers focus on biodiversity,
landscaping and energy generation (annex 4, d).
The stock of greenery and biodiversity in inner-city areas is a major challenge. Projects have to deal
with this stock, because it is being imposed by governments. According to project developer 1,
landscaping does not always have to be implemented if there is enough space available in the specific
project. New York is a good example because it is extremely compacted. The green area, Central Park,
must compensate for the relatively small presence of greenery in the streets. Maybe this collection
and central placed green areas can also be a good example for high density projects in the Netherlands
to implement green areas. According to project developer 2, we should create ecological quality by
implementing ‘urban nature’. The green areas that we now create have little or no biodiversity and
natural value, for example grass fields or sports fields. Therefore, more ‘real’ nature must be realized
in high density areas to enrich the importance of the ecosystem. For example, by connecting high
density areas to ecological structures or with concepts such as Tiny Forest.
The stock energy is mainly about the energy use and needs of future generations. The most important
question in the field of energy is how we can generate electricity for inner-city transformation projects.
In most urban areas the demand for and use of electricity will increase even more due to the use of
elevators, an increase in electric bicycles and electrical cars (project developer 1). According to project
developer 2 and 3, the stock of energy cannot only be solved by technical changes and Spatial
interferences, but also behaviour of people should be changed use less energy.

Scientific institutions

To make an inner-city transformation project future-proof, scientific institutions focus on landscaping,
circularity, energy generation, energy storage and climate adaptation (annex 4, d).
To make inner-city transformation projects future-proof, efforts must be made to improve the
pressure on flora and fauna (scientific institution 2). Landscaping can be seen as a solution to create
value in both ecology and functionality. The problem is that those are contrasted: from an ecological
perspective, functional green areas have little ecological value and do not stimulate biodiversity. But
scientific institution 3 notes the value of functional green, because it is flexible and inexpensive, for
example a green area that can adopt multiple functionalities. Scientific institution 1 indicates that
landscaping is also seen as a selling point for area development. The addition of greenery in the
surrounding area adds financial value to homes within an area development.
Also, scientific institutions mentioned that it is also questionable whether green spaces ensure better
quality of life in the city. For example, Vienna, Zurich and Geneva are the most liveable cities in the
world but do not have trees of greenery in the streets, but only in parks. So, it is doubtful if green areas
directly to create a more liveable city (scientific institution 1) (annex 4, d).
The second stock is energy generation. According to scientific institution 1 we should take two
important aspects: orientation and density. Orientation is about adjusting buildings, so they can
generate energy by, for example, directing buildings towards the sun, also known as passive energy.
The density can be seen as generating energy through autarky or through a system. Energy generation
through autarky in inner-cities is hardly possible, so the future of energy in inner-cities is dependent
on a collective energy system, such as heat and cold storage and solar energy on rooftops.
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The third stock that was mentioned is the storage of energy. According to scientific institution 3, energy
storage is currently completely underestimated in area developments. It is important here that energy
is stored locally in the area development.
“You have to imagine that we have a nationally rolled out energy network that has a certain
stability. If all solar collectors return their energy to the grid on hot day, then it will say ‘pang!’ We
don't want this to happen. Another example is that windmills generate a lot of energy on windy
days. Same effects! Where do we store that energy?”
(scientific institution 3)

The last stock is climate adaptation. This stock focusses strongly on the orientation of buildings to
reduce heat islands and prevention of flooding (scientific institution 1 & 2). According to scientific
institution 3 it is a problem that we did not anticipate on flood prevention in the past. Problems arise
from a combination of outdated solutions and increasing rainfalls. Therefore, the problem must first
be ‘under control’ before we directly create a solution, such as wadis.
“Not only petrification, but also the fact that our sewerage systems largely stem from the 1950s
and 1960s is a problem. This system was based on a connection between a few dwellings and was
designed for a lower transmission capacity. The rainwater could easily be coped with. Now we have
many more dwellings connected on the same sewerage system and more rainfall. Then it goes
wrong."
(scientific institution 3)

Similarities and differences between the target groups in domain Environment & ecology
All target groups agree that the stocks biodiversity, the use of circularity, the environmental impact,
climate adaptation, self-sufficient energy and the use of materials are now the main topics on the
agenda of area development to create a better future. This may be due to possible requirements of
policy measures imposed by governmental organisations. But a distinction can be discovered between
other stocks within this domain between the target groups.
Municipalities are strongly committed to the stocks innovations in waste separation and collection,
and energy systems. The commitment to these stocks can be caused by the increasing waste and
energy use due to growing populations in cities. Project developers distinguish themselves from other
target groups by their strong commitment to creating a ‘real’ urban nature and behavioural changes
in energy use and generation. The agreement between municipality and project developers is that
changes must occur in both waste separation and collection and energy use and generation due to
behavioural changes by the population. The commitment to these stocks can be caused by the change
that the development of projects are more based on quality instead of quantity. For example, creating
greenspaces to reduce heat stress instead of building more dwellings.
Another difference is that scientific institutions is the only target group that emphasizes the storage of
energy within inner-city transformation projects. Possibly this is caused by their strategy and thinking
more in terms of problems rather than in terms of solutions. One example is the earlier mentioned
argument from scientific institution 3 about improving climate adaptation. Also, the storage of energy
could is mentioned by this target group, because they do not have to meet the demand of the market.
Other target groups are more dependent on the demand of the market, so they do not immediately
think of other stocks that are necessary to implement in inner-city transformation projects.
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Domain Urban mobility
Consultancies

To make an inner-city transformation project future-proof, consultancies focus on accessibility, public
space and logistics of a project (annex 4, e).
The domain Urban mobility refers to ‘the human standard’ (consultancy 5) and ‘customization’
(consultancy 2). This target group mainly sees an increase in slow traffic, such as cycling and walking
opportunities and the use of public transport connections. One main cause is the ideology of
abandoning the car-oriented society (consultancy 1, 2 & 3). Consultancy 2 and 3 sees a clear change in
the use of transport: “a modification from possession to use.” However, stakeholders that create a new
project should be aware not to be persistent to the mobility trends at the current time (consultancy
5). We need to be flexible and resilient in dealing with future needs.
Partly by stimulating slow traffic, future space can be used as public space because of the decrease in
use of automobiles and through innovations such as autonomous driving and that will reduce
infrastructure and parking spaces. Consultancy 5 indicates that today's mobility system is not the same
as it will be in ten to fifteen years from now. Therefore, it is necessary to consider the design's resilience
and flexibility of mobility systems by cooperating with various partners. For example, by changing
parking garages into storage places. So not only working together with stakeholders that are familiar
with the domain of Spatial planning such as QPark, but also with other not directly related companies
such as Shurgard Self-Storage. Contrary popular belief, parking rates should not be eliminated, but
instead there should be focussed on combining parking standards and sustainable mobility.
The third stock that is mentioned is logistics. This stock is based on city logistics processes that will
reduce movements in the area: waste distribution and package delivery. According to consultancy 1,
we have to think about innovative delivery services, such as self-driving delivery services and drones.
The fourth stock that is mentioned is digital accessibility (consultancy 4). This involves creating good
mobile and digital platforms and an underground infrastructure such as mobility platforms, a 5Gnetwork and fiberglass networks.

Municipalities

To make an inner-city transformation projects future-proof, municipalities focus on accessibility and
logistics of the area (annex 4, e).
In all four municipalities, future-proof is strongly related to the stocks accessibility and logistics.
Accessibility means abandon the car-oriented philosophy (municipality 4). According to municipality
1, the focus should be more on ‘the human standard’ and the ‘user’. Residents must be able to move
more easily within the area through adaptation, flexible use of the infrastructure and by improving
digital accessibility. By creating digital accessibility, people have more transport opportunities, for
example by creating integrated platforms (Mobility as a Service) and mobility hubs (municipality 1 &
4).
The second stock is logistics. Logistics is characterized by waste distribution, supply of package
delivery, supply of facilities and logistic supply of construction materials. One of the main aspects that
should be taken into account is the influence of transport, parcel delivery and city distribution in the
public space and infrastructure (municipality 1, 2 & 3). Partly due to the growth of these services, it
seems, according to municipality 1, if city distribution has become a sort of public facility. Possibly by
creating a (collective) distribution hub. This is one of the reasons why urban distribution is a topic that
requires attention. It has been proven that it is challenging to implement a profitable model in an

Future-proof inner-city transformation projects 59

inner-city transformation project. Another important aspect is waste distribution. According to
municipality 2, it is ‘old-fashioned’ that domestic and commercial waste is separated. Collective waste
distribution reduces movements in the area. A third type is only mentioned by municipality 3: so-called
logistic supply of construction materials. This involves creating hubs for construction materials that
function to relieve the inner-city area.

Project developers

To make an inner-city transformation project future-proof, project developers focus on accessibility,
infrastructure, new means of transport and logistics in the area (annex 4, e).
Project developers also mention the decline of the car-oriented society as part of a broader stock.
Project developer 1 is convinced that in about ten or fifteen years the society will no longer contain
automobiles. So, automobiles must be left out of the inner-city transformation projects and thereby
eliminate the parking standards. A good example can be found in the cities of Berlin and Hamburg.
Project developer 2 indicates that the car is subordinate to the design and quality of living space to
make the area future-proof. Mobility needs to look more at solution-oriented stocks. Project
developers see the importance of the routings as a stock, such as walking routes. Examples can be
taken from detail and retail market research (project developer 1).
Also, the decrease in use of the automobile can be due to the fact that the new generation(s) in innercity environments are more focussed on growing shared mobility concepts (project developer 3).
Residents must be able to choose for themselves which transport they will use every day. This can be
realized with a so-called mobility hub. Project developer 3 indicates that such a mobility hub can
expand into a central point where functions such as package delivery and employment opportunities
can be combined.
Within the stock new means of transport project developers have different expectations of how
transport will develop in the future. In particular, project developer 1 sees opportunities in new
collective transportation such as cable cars that are implemented in various foreign cities. Other
project developers mainly think of more individual mobility concepts such as self-driving cars. But they
all agree that a project must be able to anticipate on creating new space for innovations in
transportation. This mainly involves flexibility, adaptation or reuse of infrastructure, parking garages
and parking places to deploy for new means of transport.
The last stock is logistics, which mainly focusses on the supply of package delivery. According to project
developer 1, it is because of behavioural change that people who live in a city centre do not have time
to visit physical stores, so they have a lot of package deliveries at home. This causes more
transportation movement in the area. The potential lies in creating new innovations such as drones to
reduce movements in the area and in buildings.
“A couple of my friends live in these areas and receive their food late at night, because all those
scooters are in a traffic jam. What are we doing? So that is precisely the future-proofness that we
are not thinking about.”
(project developer 1)

Scientific institutions
To make an inner-city transformation project future-proof, consultancies focus on multimodality,
accessibility, nodes and sharing mobility of the area (annex 4, e).
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The focus of this domain must be on creating multimodality within the inner-city transformation
project (scientific institution 3). This involves creating a coherence between different transport options
such as cycling, walking, automobile use and public transport. According to scientific institution 1 it is
important to look at accessibility from a perspective of the nodes and place value theory. This involves
creating or adapting public transport hubs and adapting the increasing related capacity that is created
by inner-city transformation project.
The second stock that is mentioned is sharing mobility. Scientific institution 3 indicates that this does
not have to be arranged by a public organisation. An important lesson in Spatial planning is if there is
a revenue model, for example in the case of sharing mobility, it will realize itself as a mobility hub by
commercial companies without intervention of a public organisation. If this happens, you acquire
adaptive capacity in the inner-city area. However, scientific institution 1 and 3 see two disadvantages
in the use of combining sharing concepts in a mobility hub. The first is that setting up a hub is a
vulnerability in the exploitation phase. Secondly, the distance of residents from the hub plays an
influenceable factor in the operation of the hub. The distance should generally be lower than seven
hundred meters.

Similarities and differences between the target groups in domain Urban mobility
Within this domain, it can be discovered that the focus within the different target groups corresponds
with each other when it comes to creating accessibility, abandoning the car-oriented society, logistics,
flexibility and adapting to innovations and using space to facilitate users. Particularly the stock logistics
is an important issue for consultancies, municipalities and project developers. Logistics is often
referred to as waste distribution and supply of package delivery. This may have been caused by the
increase in high density areas and increasing forms of online shopping in inner-cities. The
municipalities also make a distinction between supply of facilities in the area and logistics supply of
materials during construction. The logistics of supply of materials is mentioned because if a new innercity transformation project has to be developed the surrounding neighbourhoods should not deal with
the adverse consequences such as blocked streets and noise pollution. Among all target groups city
distribution is also seen as a difficult phenomenon that should be play a larger role in inner-city
transformation projects. Because of the rising influences and value of city distribution it can be possible
to facilitate those logistic processes as waste disposal, package delivery as a sort of public facility. The
problem is that it is difficult to implement such central facilities in inner-city areas because of the rising
cost and difficult cooperations between logistic companies.
Secondly, a difference can be noted in the role of the automobile. It is remarkable that project
developers are fully committed to eliminate or drastically reduce parking standards. Other target
groups see it more as slow transition where we have to think about a combination between parking
standards and sustainable mobility, instead of complete elimination of the automobile in inner-city
projects. At the moment it is not possible to arrange inner-city transformation projects without parking
plots, because the market still demands a place for automobiles. The public opinion about getting rid
of automobiles in inner-cities should slowly change over time by the change of mind of the public. Only
scientific institutions look at mobility issues from a theoretical perspective such as public transport
hubs and use of sharing mobility. For example, creating mobility hubs and sharing mobility do not
require public support and do not need to be regulated in an inner-city transformation project. This is
opposed to the image of consultancies and project developers with a strong focus on transformation
from ownership to use. It is important to implement regulation to change mobility in inner-city
transformation projects, because it will not be executed by the people themselves. The main reasons
for this are the financial risks and policy requirements, such as obtaining permits or changing the landuse plan. Also, they do not have the knowledge to implement these earlier prescribed mobility
innovations
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CHAPTER 5. COMBINING THE THEORY AND
STAKEHOLDER CONSTATIONS
After all data is collected, it is possible to see what the main differences and similarities between
theoretical framework (Paragraph 2.3) and the expert interviews are (Paragraph 4.2). Next, it is
possible to discover what are the crucial elements in making inner-city transformation projects futureproof. Finally, these results are combined to create a new framework for future-proof inner-city
transformation projects.

5.1 Differences between theoretical framework and expert interviews

The overall difference between the theoretical framework and the expert interviews are caused by the
different circumstances of each inner-city transformation project. Out of the expert interviews
revealed that each inner-city transformation project has his own specific characteristics. That is why
not all the described domains and stocks in the created theoretical framework are necessary to
implement to make an inner-city transformation project future-proof. The use of the domains, stocks
and indicators are depending on the specific circumstances or influences of the project. The
respondents of the target groups mentioned these influences in three different factors that projects
distinguish from each other and also directly affect the use of the domains, stocks and indicators. These
are the factors: governance, financial influences and coherence and interaction with existing
neighbourhoods and city structure (annex 5).
These factors should play a central role in the framework, because they all have a (in-) direct influence
on both the domains, stocks and the indicators. The problem with the old theoretical framework is
that it only focusses on the use of all domains, stocks and indicators does not take into account the
influence of the three earlier described factors. By only focussing on the domains, stocks and indicators
the old framework cannot give an overview of the future-proofness of a project, because otherwise it
will be a project that is separate from its surrounding environment.
So, the earlier mentioned three factors have an important influence on the projects and choice of a
domains, stocks and indicators. The first factor governance is mainly about the influence of political
choices made at the municipal, provincial or central government level. An example is that for a new
project a market driven area development (health care) or traditional area development (construction
work, social work, et cetera) can be chosen (municipality 1, 2 & 4). The political direction of a
government and thus the choices that are made have a direct influence on how the domains, stocks
or indicators will be used.
The second important factor, and closely related to governance, are the financial influences
(municipality 1, 2 & 4). A choice for certain domains, stocks and indicators depend on the economic
situation at that time. Therefore, a choice to include a domain, stock or indicator is highly dependent
on economic tides and needs (municipality 4).
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The third factor is coherence and interaction with existing neighbourhoods and city structure
(consultancy 1, 2 ,3 , 4 & 5; municipality 1, 2, 3 & 4; project developer 1, 2 & 3; scientific institution 1,
2 & 3). In addition, new areas must not be distincted from surrounding areas, but must form
integration and coherence between surrounding areas. The choice of domains, stocks and indicators
is influenced and partly determined by the stocks and indicators present in surrounding areas. For
example, the surrounding area or the city structure may have many green (public) spaces or stores, so
the inner-city transformation project does not have to focus as much on these specific stocks and
indicators.
Not only differences can be discovered in the influence of these three factors on an inner-city
transformation project, but also other differences between the described domains, stocks and
indicators can found by comparing the theoretical framework to the expert interviews. In the next
paragraph the main differences and potential similarities per domain will be described.

Domain Social & healthy city
In the theoretical framework the domain Social and healthy city is mostly based on the diversity of the
urban population, human well-being and care structure, social interaction and safety, and public
facilities and services. Out of the expert interviews the factor health is more influenced by
environmental conditions, such as air pollution, that are more focussed on the domain Environment &
ecology. Therefore, the domain Social and healthy city should be more based on creating inclusiveness
and social interaction, such as creating social meetings. Not by creating community housing but by
creating new innovative, flexible and adaptable social spots that can be changed in order to meet the
future needs of inhabitants of an inner-city transformation project. For example, creating a debate
centre like ‘Pakhuis de Zwijger’ in Amsterdam. The third remarkable difference is the creation of
employment opportunities in the projects. The main reason can be found to create places for people
to work in the inner-city transformation area and this will result in interaction with the inhabitants and
increase the liveability in the area.

Domain Built environment
The outcomes of the expert interviews and theoretical framework often match, because it only
focusses on the ‘hard’ physical build form of buildings and infrastructure in inner-city transformation
projects. The only distinction can be found in the flexibility and adaptability of the buildings and
infrastructure to the changing needs of the population. The needs of a user (inhabitant) must take a
central place when realizing the project. This can be linked to the concept ‘excess’, that keeps in mind
that when designing the building, infrastructure and public space future adjustments can already be
planned. This does not mean that the project must be designed with interchangeable elements, but
with spaces that keep in mind future needs and functions. For example, by realizing multiple functions
on a construction plot and during the design process. Secondly, it is important to orientate or
cooperate with companies from outside the domain of Spatial planning to create resilience and
flexibility in space, for example companies like Shurgard self-storage.
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Domain Environment & ecology
The differences between the theoretical framework and expert interviews that could be mentioned in
the domain Environment & ecology is to more focussed on the health-protecting and health-promoting
factor. Outcomes of the expert interviews mentioned that health is an important factor in this domain,
because pollution of light, noise and air, influence of public space and attraction to physical activities
have an (in-) direct impact on healthiness of the citizens. Also, public space can be seen as an important
function within projects and must stimulate interaction, accessibility for residents and residents of
surrounding neighbourhoods, have a climate-adapting function and has to promote health
circumstances. Solutions may be creating logical routing or walkability and cycling. This has a strong
connection with creating behavioural changes. Therefore, it is important to not only look at physical
elements, such as logical routing, but to also use spatial incentives to create behavioural changes for
inhabitants in a project.
The second main difference between the theoretical framework and expert interviews can be found
in the stock energy. Not only must be there focussed on the use and generation of energy, but also on
storage of energy to create future-proofness of inner-city transformation projects. It is important that
in creating inner-city transformation projects to not only think about supplying energy to a project, but
also to send it back to decentralized storage points. Changes will have to take place both in the
infrastructure and in the mindset of energy suppliers, such as energy corporation Eneco.

Domain Urban mobility
Differences between the theoretical framework and expert interviews in the domain Urban mobility
are mainly caused by how mobility is looked at. The theoretical framework is primarily based on the
implementation of urban mobility such as the use of Transit-Oriented Development (TOD) and mobility
hubs. Expert interviews referred more from the perspective of the user in inner-city transformation
projects by looking more at different possibilities to increase the accessibility. This is not based on one
perspective, such as the theoretical framework, but more on the creation of accessibility as a whole.
Another stock that has not yet been noticed in the old theoretical framework is the stock city logistics.
This is mainly due to the innovations in logistics distribution, such as parcel delivery, changing needs
of the urban population and behavioural changes in waste recycling and disposal. But it is one of the
main problems that must be taken into account to make an inner-city transformation projects futureproof. Looking from another perspective it is important to stimulate behavioural changes. It is
important not look only at physical elements, such as improving cycle lanes to encourage inhabitants
to take their bicycle, but also to use spatial incentives to create behavioural changes for inhabitants in
a project. So, accessibility and city logistics have to be flexible and adaptable to the changing needs of
the population and possible future functions.
Now the differences between the theoretical framework and expert interviews per domain have been
described. Next, these results will be combined to create a new framework for inner-city
transformation projects. Because of the previously mentioned differences and similarities, the
domains, stocks and indicators of the old theoretical framework had to be changed, renamed and
reclassified to create the new framework for future-proof inner-city transformation projects. Figure 10
shows the re-named domains that were derived from the combined results of the theoretical
framework and expert interviews. The reclassification, explanation and derivation of the stocks and
indicators can be found in the specific table of each domain in annex 6.
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Figure 10. Domains of old theoretical framework and after implementing information of the expert interviews
(own model, 2019)

5.2 Creating the new framework for future-proof inner-city transformation projects

In the previous paragraph the similarities and differences between the theoretical framework and
expert interviews were explained and out of these findings the new domains for the new framework
were obtained. Because the complexity, relation and integration of the domains, stocks and indicators
to make inner-city transformation projects future-proof, a new shape had to be established to create
the final framework. The reason why the whole fundamental structure of Grosskurth and Rotmans
(2005) cannot be used, is because the domains, stocks and indicators are separated from each other.
But the results of the expert interviews showed that they should be related to each other and cannot
be seen as separate elements. The complexity, relation and integration of the domains, stocks and
indicators can be seen more as a cobweb. The new framework had to be formed into a round integral
framework, in response to the comment of different respondents (consultancy 2 & 4; municipality 4;
project developer 1, 2 & 3; scientific institution 2), because all domains, stocks and indicators have an
influence on and are related to each other.
The ideology behind the five essential healthy food categories that have been established by the Dutch
national nutrition centre Voedingscentrum (n.d.) was taken as an inspiration for the cobweb
framework. This organisation creates the so-called tool ‘Schijf van Vijf’ that is based on the guidelines
for healthy nutritional (Voedingscentrum, n.d.) (fig. 11). If a person eats one product from the five
basic food categories every day, he or she has a healthy, varied and sustainable diet. But the choices
depend on the specific characteristics of that person, such as weight, height and the amount of
exercise. Just like the specific characteristics of a person, an inner-city transformation project also does
not have to meet all stocks and indicators, but has to combine them to create future-proofness. As
explained, governance, financial influences and coherence and interaction with existing
neighbourhoods and city structure, not every inner-city transformation project has the same
influences.
Secondly, like food products, the stocks and indicators complement each other or weaken each other.
In each project it is not always possible to use all the domains, stocks and indicators due to the specific
characteristics of the inner-city transformation project.
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The new framework created for future-proof inner-city transformation projects is called The Disk of
Four (fig. 12 and annex 5). The Disk of Four can be seen as a tool for which elements can be used to
make inner-city transformation projects future-proof, or which are missing.

Figure 11. Schijf van Vijf (Voedingscentrum, n.d.)

Figure 12. The Disk of Four (annex 5) (own model, 2019)
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CHAPTER 6. CONCLUSION & DISCUSSION
The aim of the research was to gain insight into the definition of future-proofness in inner-city
transformation projects from scientific literature and different target groups. Secondly, relevant
domains and stocks that characterize future-proof inner-city transformation projects were viewed
from the perspective of different theoretical and practical perspectives. First each individual subquestion is answered, before answering the main research question.
Sub-question 1. What is meant by future-proofness of inner-city transformation projects?
Out of the findings of scientific literature and interviews with expert stakeholders there is no clear
meaning for the concept of future-proofness of inner-city transformation projects. Brinksma (2017),
Ernst, de Graaf-Van Dinther, Peek and Loorbach (2016) and Maclaren (1996) all link the concept to
different aspects. Remarkable is that expert stakeholders from different target groups link futureproofness directly to certain concepts such as resilience, climate adaptation, energy use and
adaptability. The cause of the changing meaning of future-proofness will constantly be adjusted to the
current trend, fashion fad, political influences and how stakeholders in spatial sector interpret the
term. So, the meaning of future-proofness in inner-city transformation projects can be seen as a
constantly changed concept that changes with the needs, influence and the needs of the society.
Sub-question 2. What are relevant domains and stocks that influence and characterize futureproofness of inner-city transformation projects derived from scientific literature?
The four domains that influence future-proofness of inner-city projects are Social & healthy city, Built
environment, Environmental & ecology and Urban mobility. The main problem with finding the
relevant domains and stocks is the integration of an area development. Scientific literature only
focusses on one aspect of area development, such as mobility (Shiau & Liu, 2013), or set up a
framework to create an integral point of view to create an area development such as Alberti (1996)
and Grosskurth and Rotmans (2005). The lack of theory for integral area development can be caused
by the complexity in the domain of Spatial planning. That is why the traditional capital domains of
Bourdieu (2011), Rotmans, Van Asselt and Vellinga (2000), UN-DPCSD (1996) were used and
complemented with literature about specific domains: economic, social and environmental. Those
were operationalized to create the four domains that influence future-proofness of inner-city projects:
Social & healthy city, Built environment, Environmental & ecology and Urban mobility.
Sub-question 3. What are relevant differences between the domains and stocks that influence and
characterize future-proofness of inner-city transformation projects derived from perspective of
different stakeholders?
The stocks that the stakeholders mentioned for the domains were quite similar. This was caused by
the fact that target groups are often in contact with each other during the development of an innercity transformation project. A remarkable agreement is that political influence and the existing
neighbourhood describe the use of certain stocks in an inner-city transformation projects. So, the
choice of the specific domains and stocks for a project it highly dependent on the governance, financial
influences, coherence and interest of existing neighbourhoods and city structure.
There are also some differences between how the target groups describe the domains and stocks. In
particular, different perspectives can be found on parking standards in the domain Urban mobility and
the implementation of different target groups in a project in the domain Social and healthy city (annex
5 & 6).
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Secondly, project developers and scientific institutions mainly give substance to the hard aspects in
project development (buildings and infrastructure) and consultancies and municipalities focus more
on the softer aspects (liveability and liveliness). This can be caused by the specific role that
stakeholders have in the planning process. Other differences can be found between in distinguishing
consultancies, municipalities and project developers from scientific institutions, because they focus
more on the solution-oriented stocks, rather than on problems.
Sub-question 4. Which main differences in domains and stocks can be found between the literature
and stakeholders?
Governance, financial influences, coherence and interaction with existing neighbourhoods and city
structure cause the main differences between literature and expert stakeholders. In scientific
literature, such as Alberti (1996), Maclaren (1996) and Grosskurth and Rotmans (2005) these
influences were not directly mentioned as the most important factors to make inner-city
transformation projects future-proof. The literature is more based on creating a more idealistic way of
urban development.
The other main difference is caused by the different perspectives on innovations and technological
development, for example in energy use, logistics and mobility-use that evolved over time (Alberti,
1996; Hajer & Dassen, 2014). For example, the domain of Urban mobility is mainly based on literature
by In literature, the domain Urban mobility is based on physical infrastructure and transportation
(Jones, Tefe & Appiah-Opoku, 2013; Shiau & Liu, 2013), but in practice mobility is more based on
accessibility of the user in the project, for example by new innovative transport modes.
Sub-question 5. In which way future-proofness and the derived domains and stocks can be
implemented by creating a framework for future-proof inner-city transformation projects?
The new framework created for future-proof inner-city transformation projects is called The Disk of
Four (fig. 12 and annex 5). The Disk of Four can be seen as a tool for which elements can be used to
make inner-city transformation projects future-proof, or which are missing. To create a round integral
framework the ‘Schijf van Vijf’ from the Dutch national nutrition centre Voedingscentrum (n.d.) was
used as an inspiration (n.d.). The main reason for this is that the stocks and indicators are strongly
related to each other. The problem with other structured frameworks, for example Alberti (1996),
Grosskurth and Rotmans (2005), Maclaren (1996), Rotmans, Van Asselt and Vellinga (2000) and Shiau
and Liu (2013), was that they are mostly based on one theme, instead of creating an integral area
development. This made it very difficult to create an integral framework for future-proof inner-city
transformation projects.
Conclusion research question: How can inner-city transformation projects in the Randstad area be
characterized in terms of their future-proofness?
Inner-city transformation projects in the Randstad area can be characterized in terms of their futureproofness by keeping in mind that the described domains, stocks and indicators will always be adapting
to the changing needs of the population and innovations. The Disk of Four provides a valuable overview
of the relevant domains, stocks and indicators. The framework gives stakeholders in the domain of
Spatial planning a new perspective on which elements are missing in creating future-proof inner-city
transformation projects. The Disk of Four can serve as a guide or checklist for making tender
documents or new masterplans. So, elements that make projects future-proof cannot be forgotten
anymore.
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Based on the findings of the study, it remains difficult to provide insight into which domains, stocks
and indicators make inner-city transformation projects in the Randstad future-proof. Different
scientific literature must be combined to create an integral overview of what is regarded to as futureproofness in inner-cities, because there is not enough literature about future-proofness and integrated
frameworks for urban developments. Especially when there is not one shared understanding of what
future-proofness means. Creating an overview with created domains, stocks and indicators gives an
orientation on characterization of future-proofness from a scientific and practical point of view.
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CHAPTER 7. REFLECTION & RECOMMENDATIONS

The following paragraph provide a critical reflection of and recommendations for various aspects: use
of the results of the study, research approach, research method and further research possibilities.

Use of the results of the research in practice
As already mentioned in the results from expert interviews and conversations with employees of
consultancy Over Morgen, the framework should not be seen as scoring card or assessment
framework, in which all stocks and indicators must be implemented to make the inner-city
transformation project future-proof. The research and obtained framework The Disk of Four (annex 5)
must be seen as a tool or checklist to use in advance of a project development. The use of the
framework should not be confused with assessment tools such as the sustainable area developmenttool of BREEAM-NL (2018) that labels and rates an area development. Inner-city transformation
projects do not have to contain all the established domains and stocks that are mentioned in the
framework to create a future-proof development. It is important that stakeholders in the domain of
Spatial planning can see if they cover all the elements or still lack information or implementation to
make their inner-city transformation projects future-proof.
Also, the framework can be seen as a tool that serves as a guide for making tender documents. The
framework can be used in writing tender documents or project applications to see which stocks from
different domains can be merged to make an integral plan. The stakeholders can compare
recommended elements in the described tender document with the domains and the stocks in the
framework and can add domains or stocks to strengthen the tender document.

Research approach and method
There were some complications with creating the framework. It was difficult to fill out the domains
through scientific literature, because of the large number of literary sources and a lack of specified
research area. The first complication was to find the right literature on creating an integral framework
for area development. The main problem was to create an integral structure for the framework for
future-proofness of inner-city projects. There were not many literary sources that mentioned a
structure for an integral area development or future-proofness. This made it complicated to find
related scientific literature. Beforehand the research statement and topic could have been better
defined and framed.
Secondly, due to the chosen scope of the research area, the study lacks the focus to delve deeper into
different stocks within the domains. The wide scope of the research area made it also hard to have a
focus in asking respondents about particular stocks that they see as future-proof. This made it more
complicated to fill out the domains and stocks and increase the reliability and generalization of all
inner-city transformation projects in the Randstad. This could have been prevented by focussing on
one specific case that contains certain domains and stocks, such as the Binckhorst (Gemeente Den
Haag, n.d.) or the Merwedekanaalzone (Gemeente Utrecht (2017; n.d.)
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Thirdly, the study should make a choice between from what perspective the domains and stocks were
looked at. A choice should have been made between the view of the users of the projects, the executor
or the client, for example, in the Binckhorst the municipality can be seen as the client and project
developer BPD as the executor. It is possible that the outcomes of the study would have been different,
according to the role stakeholders play in a specific project or case. This could lead to other relevant
domains and stocks.
Lastly could be mentioned that interviewing a variety of target groups with different perspectives on
Spatial planning resulted in various new insights. Interviewing multiple stakeholders increased the
reliability of the results but also created difficulties when combining the results to create the final
framework. Even though a clear topic list had been made in advance of the interviews, it was very
difficult to create a final framework because of the different outcomes and feedback that respondents
had given. One possibility to reduce the uncertainty of the outcomes of the respondents is to organize
a focus group. Unfortunately, there were some problems with organising a focus group session with a
respondent from each target group. It was not possible to arrange a focus group meeting in three
months. This was mainly caused by the summer holiday, response time of respondents and the
planning of the interviews that had to be held in advance of the focus group. Fortunately, it did not
lead to missing information for the results. So, organizing a focus group can lead new insights in the
framework, but it must be organized a few months in advance to arrange a meeting with different
stakeholders from each target group. The main reason for this is that all the respondents have a very
busy schedule and it must be made clear in advance what the added value is of participating the focus
group.

Further research
There is a need for broader and deeper research on the domains, stocks and indicators that influence
future area development. It is therefore important to keep up with what is happening in area
development and to compare it to scientific literature. By examining different domains and stocks
every once in a while important elements that play a role in the domain of Spatial planning can be
discovered. Comparing these outcomes can offer opportunities to see if certain trends emerged over
a couple of years. By comparing the differences and similarities over time, stakeholders can learn from
and gave insight in which domains and stocks play an important role in the domain of Spatial planning.
This could possibly influence and give more insight into the project approach and policy making in
Spatial planning.
Secondly, there are also opportunities for further research to look which domains, stocks and
indicators reinforce and weaken each other. Not all domains and stocks can be included in the
realization of a project. Therefore, it is important to establish which domains and stocks are
strengthening and weakening each other. Creating an overview of which elements strengthen and
weaken each other in an area development can be helpful in taking considerations and matching
opportunities or finding a balance. This makes it possible to see whether it is easier to make certain
assessments in an area development. For example, the choice between energy production by using
solar panels or reducing flooding by using sedum on a rooftop.
If all these recommendations are taken into account we will create high-quality areas in the growing
city centres, not only for the inhabitants, but also for people who are attracted to them. By making
inner-city transformation projects future-proof, by using the Disk of Four, we can create bright places
where people can live, stay, work and exercise. And not just for the current people who live in those
areas, but also prepare city centres for the next generations. The power for creating a better future is
contained in the present, so we are responsible for creating a bright future for future generations.
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ANNEX

Annex 1. Scientific literature to create a framework
a) Sustainability transportation indicators for local government from Shiau and Liu

Shiau and Liu, 2013
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b) Criteria for sustainable urban transportation from Jones, Tefe and Appiah-Opoku

Jones, Tefe & Appiah-Opoku, Table 4, page 27, 2013
c) Combined framework for liveability from Maclaren

Maclaren. 1996
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d) Set of Core Sustainable Development Indicators in Leicester

Alberti, Table 8, page 414, 1996
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e) Combined framework of capitals of conceptual model for Maastricht

Rotmans, van Asselt and Vellinga, 2000
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Annex 2. Topic list
Introductie respondent
1. Bedanken voor uw deelname aan het onderzoek
2. Voorstellen van de onderzoekers: Jeffrey Peters, studie Master Spatial Planning aan
de Radboud Universiteit te Nijmegen.
3. Uitleg onderzoek: Opstellen van kwalitatief afwegingskader om te kijken naar
toekomstbestendigheid van binnenstedelijke
inbreidingsprojecten/gebiedsontwikkelingen in Amsterdam, Den Haag, Rotterdam &
Utrecht, belangrijkste thema’s en indicatoren erin meespelen. Gebruikt als
sturingsinstrument/instrumentatrium voor afwegingskader.
4. Het interview zal ongeveer 45 à 60 minuten duren
5. Zou ik uw toestemming mogen hebben om het interview te mogen opnemen? De
verkregen formatie niet voor andere doeleinde worden gebruikt behalve het
onderzoek zelf.
6. Ten tweede zou ik u willen vragen of uw naam gebruikt worden in het onderzoek, of
alleen de bedrijfsnaam en/of functie?
7. Zou u iets meer kunnen vertellen over het bedrijf waar uw werkt, uw positie binnen
het bedrijf en welke projecten u/uw bedrijf zich mee bezighoudt (Voorstellen
respondenten).
Betekenis toekomstbestendigheid van binnenstedelijke gebiedsontwikkelingsprojecten
1. Waar denkt aan/verstaat u onder het woord toekomstbestendig?
a. Wat wordt volgens u met toekomstbestendig bedoeld?
i.
Mogelijk omschrijven in aantal woorden of definitie
b. Wanneer spreken we volgens u van toekomstbestendige
gebiedsontwikkeling?
i.
Welke type ontwikkeling heeft u het dan over; transformatie,
herstructurering?
ii.
Wat zijn volgens u doel van toekomstbestendige binnenstedelijke
gebiedsontwikkeling?
2. Integrale gebiedsontwikkeling? Welke aspecten spelen daarin mee?
Toekomstbestendigheid aan de hand van voorbeelden uit de praktijk
3. Heeft u een voorbeeld project(en) in de Amsterdam, Den Haag, Rotterdam &
Utrecht) uit uw eigen ervaring/organisatie? Welke projecten zijn dat?
i.
Vraag naar algemene context
4. Hoe wordt in uw ogen dit project(en) gezien als toekomstbestendig?
a. Op welke wijze ziet u of herkent u elementen/thema’s/factoren van
toekomstbestendigheid in deze projecten/gebiedsontwikkelingen?
i. Hoe wordt toekomstbestendig hierin gekenmerkt? Met
thema’s/elementen/factoren wordt dit gekenmerkt?
1. Waarom worden deze domeinen en/of thema’s meegenomen
in uw projecten onder toekomstbestendig?
5. Waarom wordt er binnen uw projecten/bedrijf nog niet vanuit toekomstbestendig
perspectief bekeken?
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Thema’s toekomstbestendigheid van binnenstedelijke gebiedsontwikkeling
Voorleggen schema
6. Wat zijn uw gedachten achter het ingevulde eigen schema?
a. Context geven opstellen van kader; SCENE-model van Grosskurth & Rotmans,
2005).
b. Door spreken domein/thema’s schema respondent:
i. Gebouwde omgeving/ Sociaal en gezonde stad/ Milieu/ecologie/
Stedelijke mobiliteit:
1. Welke thema’s mist u nog?
2. Pakken jullie deze thema’s binnen uw projecten of organisatie
aan?
a. Zo ja, waarom wel?
b. Zo nee, waarom niet?
Thema’s toekomstbestendigheid van binnenstedelijke gebiedsontwikkeling
7. Wat zijn uw eerste gedachten bij het zien van het framework in combinatie met
eigen schema?
a. Context geven opstellen van kader; SCENE-model van Grosskurth & Rotmans,
2005).
c. Laten zien van de afwegingskader en bespreken per domein/thema’s:
d. Door spreken domein/thema’s schema respondent:
i. Gebouwde omgeving/ Sociaal en gezonde stad/ Milieu/ecologie/
Stedelijke mobiliteit:
1. Welke thema’s mist u nog?
2. Pakken jullie deze thema’s binnen uw projecten of organisatie
aan?
a. Zo ja, waarom wel?
b. Zo nee, waarom niet?
c. Welke thema’s passen volgens u niet bij
toekomstbestendigheid van binnenstedelijke
gebiedsontwikkeling?
2. Wat vindt u na het bekijken van het opgestelde framework gericht op
toekomstbestendig binnenstedelijke inbreidingsprojecten gebiedsontwikkeling?
Afsluiting
1.
2.
3.
4.

Heeft u nog vragen of toevoegingen betreffende het interview?
Wilt u misschien nog iets anders kwijt naar aanleiding van het interview?
Informeren wat er met het interview wordt gedaan.
Vragen of de respondent op de hoogte wil worden gehouden van het eindproduct en
verdere ontwikkelingen.
5. Zou u het transcript willen ontvangen voor eventuele op/aanmerkingen?
6. Bedanken voor het interview en de tijd die de respondent ervoor heeft vrijgemaakt.
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Annex 3. Form for respondents
Domain Social & health city (sociale & gezonde stad)
Toelichting
Binnen het domein de sociale & gezonde stad zijn verschillende thema’s/begrippen te koppelen met betrekking
tot toekomstbestendig binnenstedelijke gebiedsontwikkeling. Een voorbeeld is om te kijken naar de diversiteit
in populatie en/of, sociale interactie tussen bewoners etc. Ik zou u dan ook willen vragen om vooraf aan het
interview het schema te bekijken, in te vullen en mee te nemen naar het interview.

nr. Thema’s
1

opmerking

2
3
4
5
6
7
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Domain Built environment (gebouwde omgeving)
Toelichting
Binnen het domein gebouwde omgeving (economie) zijn verschillende thema’s/begrippen te koppelen
met betrekking tot toekomstbestendig binnenstedelijke gebiedsontwikkeling. Een voorbeeld is om te
kijken naar de diversiteit, structuur in het woningaanbod, aanwezigheid van commerciële faciliteiten en/of
het bekijken naar de structuur van de gebiedsontwikkeling etc. Ik zou u dan ook willen vragen om vooraf
aan het interview het schema te bekijken, in te vullen en mee te nemen naar het interview.

nr. Thema’s
1

opmerking

2
3
4
5
6
7
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Domain Environment & ecology ( Milieu & ecologie)
Toelichting
Binnen het domein milieu/ecologie zijn verschillende thema’s/begrippen te koppelen met
betrekking tot toekomstbestendig binnenstedelijke gebiedsontwikkeling. Een voorbeeld is om te
kijken naar biodiversiteit en het energiegebruik etc. Ik zou u dan ook willen vragen om vooraf aan
het interview het schema te bekijken, in te vullen en mee te nemen naar het interview.

nr. Thema’s
1

opmerking

2
3
4
5
6
7
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Domain Urban mobility (stedelijke mobiliteit)
Toelichting
Binnen het domein stedelijke mobiliteit zijn verschillende thema’s/begrippen te koppelen met
betrekking tot toekomstbestendig binnenstedelijke gebiedsontwikkeling. Een voorbeeld is om te
kijken naar het gebruik van transportmiddelen binnen gebiedsontwikkeling etc. Ik zou u dan ook
willen vragen om vooraf aan het interview het schema te bekijken, in te vullen en mee te nemen
naar het interview.

nr. Thema’s
1

opmerking

2
3
4
5
6
7
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Ruimte voor overige aantekeningen/opmerkingen
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Annex 4. Codebooks
a) Codebook future-proof
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b) Codebook domain Social & healthy city

c) Codebook domain Built environment
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d) Codebook domain Environment & ecology

e) Codebook domain Urban mobility
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Annex 5. The Disk of Four

Own model, 2019
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Annex 6. Explanation framework future-proof inner-city transformation projects per domain
Table 1. Explanation of the indicators in domain Inclusiveness and social interaction

Domain Inclusiveness and social interaction
Stocks

Inclusiveness

Healthcare

Social interaction
and accessibility

Number
stock

1.1

1.2

1.3

Indicators

A future-proof inner-city transformation project should accommodate different groups of users (such as couples with or without children,
single adults with or without children as well as different age groups, including elderly and children) and mix them on neighbourhood level. A
Diversity in demography combination of different types of households is possible if residents have the same interests and needs. It is only possible to create diversity by
and composition of target having different target groups in a projects by implementing them on a neighbourhood level, not on building level. Residents want to live with
groups
so-called: ‘our kind of people’ . It concluded that residents with the same lifestyles and backgrounds prefer to live together in a building.
A future-proof inner-city transformation project should improve human well-being and healthcare by providing a local healthcare centre and
providing medical care at home. For example, providing medical assistance for elderly, home-help provision or nursing. The near presence of
Health care facilities and these facilities should result in fewer obstacles for residents to use care provision. The implementation of the healthcare facilities depends on
the existing facilities in the neighbourhood and the support or foundation of the specific function such as a dentist, physical therapist,
structure
dietician or doctor.

Behavioural changes

A future-proof inner-city transformation project should use incentives to improve physical activity. For example, by creating short walking and
cycling routes to commercial or public facilities and public transport stops.

information point &
learning

A future-proof inner-city transformation project should take care to have the presence of initiative of various local residents, social or
commercial organizations that helps residents to solve problems and helps them to realize projects/ideas in the area. For example, by placing a
"initiatievenmakelaar" (district manager that has been hired by the municipality) who is connected to the municipality and can help resident
realizing their ideas to improve the area. For example, by taking creating a neighbourhood Watch.

shared social facilities

A future-proof inner-city project should support facilities where residents can share household appliances as washing machines or a communal
kitchen. Besides there should be a place for residents to share their own products, such as garden or kitchen tools.

social spots

sport and leisure
opportunities

Public space

Employment
opportunities

explanation

education

A future-proof inner-city transformation project should create ‘social spots’ that can function as a meeting place or a place for leisure, cultural
& art events or education. In these “social spots” residents can meet, connect and learn from other residents or people from outside the area.
The spots do not only function as community centres but are designed to meet the needs of both local residents as well as visitors. A specific
spot can create an identity for the location. Ideas are a cultural centre, debate centre as ‘Pakhuis de Zwijger’ in the city of Amsterdam, hiphop
house, or multifunctional accommodation (MFA) in which different functions come together.
A future-proof inner-city transformation project should consist of diverse sport facilities such as a gym, rowing club, climbing hall or dance
school. By creating these ‘sport or leisure spots’ inside the area, residents can go there for leisure and make social contacts with habitants from
outside the area.
A future-proof inner-city transformation project should take care that the public space must encourage people from inside and outside the
area to meet each other by creating coherence with the existing surrounding neighbourhoods. Therefore, the area must be a traceable,
permeable, fine-meshed network with no closed areas. This can be created by designing logical routes in walk- and cycle lanes that lead through
the inner-city transformation project.

A future-proof inner-city transformation project should take care that educational institutions will establish in the area or move to the area.
This is important because it can attract other target groups to come to the area and educational institutes can be linked to or stimulate local
companies. For example, the HKU University of Arts Utrecht in the neighbourhood called ‘Rotsoord’ in the city of Utrecht.

Number
indicator

1.1.a

1.2.a

Source of target groups
Consultancy 1, 2, 3, 4 & 5; municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific institution 1, 2 & 3

Centraal Bureau voor de Statistiek (CBS) (2018); Epstein, & Wisner, (2001);
Municipality 3; scientific 2 & 3
Maclaren (1996); Jones, Tefe & Appiah-Opoku (2013); Provincie Utrecht (2015);
Rotmans, van Asselt & Vellinga (2000); UN-DPCSD (1996); United Nations Economic
Commission for Europe (2014); Van Beuningen, Van den Elshout, Horlings, Moonen,
Rensman, Smits & Van der Ven (2018)
Consultancy 1, 2 ,3, 4 & 5; municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific institution 1, 2 & 3

1.2.b
Maclaren (1996); Provincie Utrecht (2015); Robert, Parris & Leiserwirtz (2005)

Municipality 3

1.3.a

Consultancy 2, 3 & 5; municipality 1 & 3; project
developer 1, 2 & 3; scientific institution 1, 2 & 3

1.3.b

1.3.c

1.3.d

1.3.e

Epstein, & Wisner, (2001); Jones, Tefe & Appiah-Opoku (2013); Maclaren (1996),
Consultancy 2, 3 & 5; municipality 1 & 3; project
Robert, Parris & Leiserwirtz (2005); Provincie Utrecht (2015); Rotmans, van Asselt & developer 1, 2 & 3; scientific institution 1, 2 & 3
Vellinga (2000)

Jones, Tefe & Appiah-Opoku (2013); Maclaren (1996), Rotmans, van Asselt &
Consultncy 2 & 5; municipality 2
Vellinga (2000); UN-DPCSD (1996); United Nations Economic Commission for
Europe (2014); Van Beuningen, Van den Elshout, Horlings, Moonen, Rensman, Smits
& Van der Ven (2018)
Alberti (1996); Epstein, & Wisner, (2001); Jones, Tefe & Appiah-Opoku (2013);
Consultancy 1, 2, 3, 4 & 5; municipality 1, 2, 3 & 4; project
Maclaren (1996), Robert, Parris & Leiserwirtz (2005); Provincie Utrecht (2015);
developer 1,2 & 3; scientific institution 1, 2 & 3
Rotmans, van Asselt & Vellinga (2000); UN-DPCSD (1996); United Nations Economic
Commission for Europe (2014); Van Beuningen, Van den Elshout, Horlings, Moonen,
Rensman, Smits & Van der Ven (2018)
Consultancy 5; Municpality 1 & 2

1.4.a

1.4
labour market

A future-proof inner-city transformation project should take care that there is no mismatch between the local labour market and education
level of local inhabitants. By creating and maintaining places for a wide and diverse range of jobs in the area, from manufacturing industry to
offices.

Municipality 2

1.4.b

A future-proof inner-city transformation project should increase social relevance by involving a large and diverse group of inhabitants in the

Participation

Literature
Alberti (1996); Hajer & Dassen (2014); Jones, Tefe & Appiah-Opoku (2013);
Provincie Utrecht (2015); Rotmans, van Asselt & Vellinga (2000); Rijkswaterstaat
(n.d)

1.5

Own model, 2019

involvement of different participation process, such as children and elderly. Also involve people that do not have a formal contribution in the inner-city transformation
project but have interest in the area or live in the surrounding area. For example, local employees, organisations, businesses and public
target groups and
transport providers.
neighbourhoods

1.5

Future-proof inner-city transformation projects

Centraal Bureau voor de Statistiek (CBS) (2018); Provincie Utrecht (2015) Maclaren
(1996): Robert, Parris & Leiserwirtz (2005); Rotmans, van Asselt & Vellinga (2000);
UN-DPCSD (1996); United Nations Economic Commission for Europe (2014); Van
Beuningen, Van den Elshout, Horlings, Moonen, Rensman, Smits & Van der Ven
(2018)

Consultancy 3; municipality 4
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Table 2. Explanation of the indicators in domain Built environment

Domain Built environment
Stocks

number
stock

Indicators
diversity in building
design

explanation
A future-proof inner-city transformation project should consist of a diverse architectural landscape, including different sized and
stacked buildings. It should be noted that a mix or architecture types is only possible on neighbourhood level not housing block level
and depends on the diversity and density of built environment (‘korrelgrootte ’) of the inner-city transformation project.
A future-proof inner-city transformation project should have diversity in the housing stock with at least properties for sale and rent as

diversity in housing stock well as social housing that can be adapted the changing needs of the future generations. Notice that a mix of housing stock is only

Adaptability of the
physical buildings

2.1

diversity in housing
concepts

possible on neighbourhood level.
A future-proof inner-city transformation project should consist of life-cycle dwellings and divers co-living concept such as residential
groups, multi-family households, informal care homes. Notice that implementing housing concepts is only possible on neighbourhood
level.

diversity in functions

A future-proof inner-city transformation project should consist of diversity in housing, industry, services and transportation. Notice
that mixing different functions can only be created on neighbourhood level.

flexible and
deconstructable use of
buildings

Adaptability in
infrastructure

parking space
2.2
infrastructure

multiple-use and
flexibility of space

structure

Adaptability in landuse patterns

2.3
density
urban & landscape
historical values

A future-proof inner-city transformation project should have flexible and deconstructable buildings that create a longer lifetime and
can transform with changing requirements and wishes and expected developments by users/target groups. Also, the buildings must be
built with an innovative system with industrial, flexible and deconstructable features. It can be adapted to the wishes of the occupant
since the flexible floor concept means no part of the house is bound to a specific location, not even the toilet or kitchen.
A future-proof inner-city transformation project should have resilience, adaptability and flexibility in parking space or garages. Parking
space or garages must be changeable in order to respond to the changing needs of residents or changed parking standard/ratio. Parking
space or garages can be re-used by working with various stakeholders that are not directly linked with domain of spatial planning. For
example, not only work with QPark, but also work with companies like Shuregard Self-Storage to change parking garages into storage
rooms.
A future-proof inner-city transformation project should take care that the infrastructure, such as roads, cycling paths and walkways can
be changed or adapted to respond to the needs of population or new innovations in mobility-use such as self-driving vehicles, drones
or cable car.
A future-proof inner-city transformation project should create or explore the possibilities for multiple use or flexibility of space by
combining different functions. For example, a sport facility on the roof of a retail warehouse, a park above a road or use temporary
places for water storage as playground like wadis. That is why it is very important to create more flexibility in the zoning plan to make it
easier to change patterns. By changing office space into dwelling or temporary functions to respond to the needs of the population.

Commercial
facilities

Own model, 2019

Source of target groups

2.1.a

Consultancy 5; municipality 1, 3 & 4; project developer
1, 2 & 3; scientific institution 1 & 3

Provincie Utrecht (2011); Van Nunen (2010)

Consultancy 1, 2, 3, 4 & 5; municipality 1, 2, 3 & 4;
project developer 1, 2 & 3; scientific institution 1, 2 & 3

Provincie Utrecht (2011)

Municipality 1; project developer 1 & 3

Alberti (1994); Epstein, & Wisner, (2001); ; Kersten, Boschman,
Harbers, Piek & Vlonk (2012)

Consultancy 1, 2 , 3, 4 & 5; municipality 1, 2, 3 & 4;
project developer 1, 2 & 3; scientific institution 1, 2 & 3

Boshouwers, Dekker, Kandel & van Gils (2019); Goodchild,
1994: Van Nunen (2010)

Municipality 4

2.1.b
2.1.c
2.1.d

2.1.e

Consultancy 1, 2, 3 & 4: municipality 1, 2 & 3

2.2.b

2.3.c

A future-proof inner-city transformation project should retain, restore, replace or provide historical landscape, buildings and
historical cityscapes in the area by designing or preserving or strengthening existing landscape or buildings. For example, a farm,
windmill, church or fortress but also allotment patterns, dikes, lines or avenue planting.

2.3.d

A future-proof inner-city transformation project should consider pick-up and delivery services. They can vary from a shopping services,
such as grocery store services as PICNIC and Albert Heijn, or a handymen that deliver materials.

Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019);
Epstein, & Wisner, (2001), Jabareen (2006); Goodchild, 1994:
Institute for Transportation & Development Policy, 2017a); ;
Kersten, Boschman, Harbers, Piek & Vlonk (2012)

Municipality 2; project developer 1 & 2; scientific
institution 1

Jabareen (2006); Rijkswaterstaat (n.d.)

Alberti (1994); Jenk & Jones (2009)

Consultancy 1, 2, 3 & 4; municipality 2 & 3; scientific
institution 1, 2 & 3

Provincie Utrecht (2011)

Consultancy 1, 2, 3, 4 & 5; municipality 1, 2, 3 & 4;
project developer 1, 2 & 3; scientific institution 1, 2 & 3

Alberti (1994); Institute for Transportation & Development
Policy (2017a, b); Provincie Utrecht (2011)

Consultancy 1; municipality 1, 2 & 3; project developer
1, 2 & 3; scientific institution 1, 2 & 3

2.4.a

2.4.b

2.4.c

hospitality industry

A future-proof inner-city transformation project should implement commercial facilities that can be adapted to local needs of
inhabitants as well as people from outside the area and can change for ‘future generations’ needs. Facilities must be maintained to
sustain in an urban setting in a long-term perspective and develop in line with trends in the performance of urban organization and
lifestyles. For example, restaurants or cafés.

2.4.d

Project developer 1, 2 & 3; scientific institution 1

Consultancy 5; municipality 1, 2 & 3; project developer 1
&2

2.3.e

retail stores

Future-proof inner-city transformation projects

Consultancy 3 & 5; municipality 1 & 3; project developer
1, 2 & 3; scientific institution 1

Project developer 1; scientific institution 1

A future-proof inner-city transformation project should implement commercial facilities that can be adapted to local needs of
inhabitants as well as people from outside the area and can change for future generations’ needs. Facilities must be maintained to
sustain in an urban setting in a long-term perspective and develop in line with trends in the performance of urban organization and
lifestyles. For example, bakery or a butcher shop.

2.4

Jabareen (2006); Rijkswaterstaat (n.d.)

2.3.a

A future-proof inner-city transformation project is characterized by a compact network of streets and paths and dwellings. It is not
necessary to only focus on developing high rise buildings. Density can be created by using different architecture building types. For
example, by creating courtyards as in the city centre of Utrecht.

A future-proof inner-city transformation project should take care to create a place where residents can work outside their dwellings.
This place could function as a meeting place. The urban quality of a place should be linked and developed in line with trends in the
performance of urban organization and lifestyles.

Consultancy 2, 3 & 5; municipality 1; project developer 1
& 3; scientific institution 3

2.2.a

2.3.b

A future-proof inner-city transformation project should take care to keep reserving space for functions and developments that will take

pick-up or delivery
services

Literature
Alberti (1996); Goodchild, 1994: ; Kersten, Boschman, Harbers,
Piek & Vlonk (2012); Provincie Utrecht (2015); Van Nunen
(2010)

A future-proof inner-city transformation project is characterized by a high-density network of streets and paths, mixed-use,
differentiation, connectivity and compact building structures/patterns that will remain intact for a couple of hundred years. The
structure should improve the social interaction and accessibility and should be adaptive to respond to the needs of population. By
creating small building blocks to reduce the walking distance, look at the diversity and density of built environment (‘korrelgrootte' )
in diversity of housing stock and increase the diversity of target groups in the project area.

space for future functions place in future plans.
workspace

Number
indicator

Consultancy 1, 2, 3 & 4; municipality 1, 2 & 3; project
developer 3
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Table 3. Explanation of the indicators in domain Sustainability, health & ecology
Domain Sustainability, health & ecology
Stocks

Number
stock

Indicators
nature-inclusive
construction methods

Biodiversity

Health-protecting
factors

Climate adaptation

3.1.c

air pollution

A future-proof inner-city transformation project should try to reduce the CO2 (carbon dioxide) impact of buildings, transport and other activities. For
example, by reducing the influences of local micro- climate conditions, such as the canyon effect along streets where carbon dioxide lingers between
buildings blocks.

3.2.a

noise pollution

A future-proof inner-city transformation project should try to reduce the impact of buildings, transport and other activities in the area that induce
noise disturbance. For example, by creating noise barriers.

3.2.b

light pollution

A future-proof inner-city transformation project should try to reduce the impact of light that buildings, transport and other activities in the area
produce. Light can be harmful for local flora and fauna.

3.2.c

A future-proof inner-city transformation project should take care that the public space is arranged in a way that people from inside and outside the
area will be incited and stimulated to physical activities. This can be done by designing logical routes in walk- and cycle lanes that lead through the
inner-city transformation project. For example, by constructing running, jogging or bike trails.

3.3.a

3.3
public space

3.6

Hajer & Dassen (2014); Rijkswaterstaat (n.d.)

Consultancy 3; municipality 1; project developer 1

innovative building
materials

A future-proof inner-city transformation project should try to reduce the use of building materials by implementing innovative design for re-use
residual materials, such as the use of construction material wood.

3.5.b

recycling resources

A future-proof inner-city transformation project should consist of buildings with materials that cause little CO2 emission, little damage to the living
environment and can be used throughout the entire life cycle of a building. This can be done by avoiding scarce resources and instead using materials
that reduce CO2 emission for the next generations. This will be supported by using a material passport.

3.5.c

energy generation

Energy

3.7

Own model, 2019

3.6.a

A future-proof inner-city transformation project should try to minimize the wear of building materials such as asphalt, stones. This happens fast
nowadays by intensive driving or walking on it. The main solution will be to use sustainable materials to create public space for future generations.

3.6.b

A future-proof inner-city transformation project should implement incentives that reduce domestic waste by using innovations. In a new area you can
start with new innovative changes, because residents have no expectations where they should put their waste. For example, the residents of an innercity transformation project could collect their waste at the nearest supermarket that will function as central waste collection point.

3.6.c

A future-proof inner-city transformation project should generate sufficient renewable energy by implementing wind energy, solar energy, biomass,
surface water, hydropower and geothermal heating systems or receive renewable energy from generator systems in surrounding areas.

Consultancy 2 & 5; municipality 1 & 2; project developer 1 &
2; scientific institution 2

Consultancy 4 & 5; municipality 1 & 3; project developer 2;
scientific institution 2

3.5.a

A future-proof inner-city transformation project should implement innovative and energy efficient inner-building design solutions to reduce carbon
emission and support efficient management of resident’s energy consumption in dwellings or offices. For example, combining heat and cold systems to
create a heat and cold circulation in the region.

Scientific institution 3

Boshouwers, Dekker, Kandel & van Gils (2019); Van Nunen (2010)

A future-proof inner-city transformation project should take care for the possibility of flexible and deconstructable use of buildings that have a longer
lifetime by using renewable materials and reduce CO2 emission in the building process. This can be done by building with innovative systems with
industrial, flexible and deconstructable features.

energy use

Consultancy 1, 4 & 5; project developer 1 & 2; scientific
institution 3

Consultancy 3 & 5; municipality 3 & 4; project developer 1 &
2; scientific institution 1, 2 & 3

3.4.b

behavioural changes

Alberti (1996); Jones, Tefe & Appiah-Opoku (2013)

Rijkswaterstaat (n.d.), Kennisportaal Ruimtelijke Adaptie (n.d.a); Kennisportaal
Ruimtelijke Adaptie (n.d.b); Kennisportaal Ruimtelijke Adaptie (n.d.c); Maclaren
(1996); Van Hove, Steeneveld, Jacobs, Heusinkveld, Elbers, Moors & Holtslag (2011).

flooding

wear of materials

Consultancy 1, 2, 3, 4 & 5; municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific institution 1, 2 & 3

3.4.a

A future-proof inner-city transformation project should try to reduce domestic and industrial waste production within the area. The amount of

Waste

Alberti (1996); Jones, Tefe & Appiah-Opoku (2013)

Consultancy 1, 2, 3, 4 & 5; municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific institution 1, 2 & 3

A future-proof inner-city transformation project should account for changes or influences of surrounding climate or meteorological conditions (longterm) by being adaptive to floods and heavy rainfalls. By implementing physical adaptions to reduce waterflows, such as construction of wadi's,
secondary channels (‘nevengeulen’ ) and use of sedum, mos or herbs on the roof.top of buildings. By improving the water flows and use of the buildings
by natural drainage patterns the natural hydrological cycle and ecological quality of the habitat for flora and fauna in and around the transformation
project can be improved.

recycling of domestic and domestic and industrial waste should not grow further along with the growing economy and population in inner-city transformation projects. For
industrial waste
example, by recycling industrial waste of local manufacturing companies and offices together.

Source of target groups
Consultancy 1, 2, 3, 4 & 5; municipality 1, 3 & 4; project
developer 2 & 3; scientific institution 1

Centraal Bureau voor de Statistiek (CBS) (2018); Epstein, & Wisner, (2001); Maclaren
(1996); Goodchild (1994): Jones, Tefe & Appiah-Opoku (2013); Provincie Utrecht
(2015); Rotmans, van Asselt & Vellinga (2000); UN-DPCSD (1996); United Nations
Economic Commission for Europe (2014); Van Beuningen, Van den Elshout, Horlings,
Moonen, Rensman, Smits & Van der Ven (2018)
Rijkswaterstaat (n.d.), Kennisportaal Ruimtelijke Adaptie (n.d.a); Kennisportaal
Ruimtelijke Adaptie (n.d.b); Kennisportaal Ruimtelijke Adaptie (n.d.c); Maclaren
(1996); Van Hove, Steeneveld, Jacobs, Heusinkveld, Elbers, Moors & Holtslag (2011).

3.3.b

A future-proof inner-city transformation project should minimize the urban heat-island effect (long-term). This can be done by adapting the developing
area to climate change, like high temperatures and urban heat islands. To reduce heat stress different forms of physical adaptions can be used such as
diffuse materials on buildings or implementation of ecological quality that absorb heat or reflect heat. For example, by the use of water fountains or
trees.

3.4

3.5

A future-proof inner-city transformation project should arrange the public space in a way that people from inside and outside the area will be incited
to move. Therefore, the area must be a traceable, permeable, fine-meshed network with no closed areas. This can be done by designing logical routes in
walk- and cycle lanes that lead through the inner-city transformation project. For example, to create incentives such as shorter distance towards the
city centre.

Literature
Alberti (1996); Maclaren (1996); , Epstein, & Wisner, (2001); Robert, Parris &
Leiserwirtz (2005); Rotmans, van Asselt & Vellinga (2000); Stiglitz, Sen & Fitoussi
(2009)

Project developer 2

urban heat island

flexible and
deconstructable use of
materials

Circular
construction

3.1.b

A future-proof inner-city transformation project should enrich the ecosystem by creating 'real and not modified by human ' nature and biodiversity.
For example, by connecting to an ecological structure, approaching routes for birds or by implementing concepts such as a Tiny Forest. Mostly
preventing that a form of nature that does not increases the value of the biodiversity in the area, such as simple grass lawns, will be implemented in an
inner-city transformation project.

physical activities

Health-promoting
factors

Number indicator

urban nature

3.1

3.2

explanation
A future-proof inner-city transformation project should take care to maintain the habitat diversity and quality by using nature-inclusive design in
construction of buildings and public space. For example, using insect-friendly tiles, insect hotels or cabinets for bats.

Consultancy 3 & 5; municipality 3 & 4; project developer 1 &
2; scientific institution 1, 2 & 3

Alberti (1996); Hajer & Dassen (2014); Rijkswaterstaat (n.d.); United Nations Economic Consultancy 3; municipality 2 & 3; project developer 2;
Commission for Europe (2014)
scientific institution 2
Alberti (1996); Epstein, & Wisner (2001); Hajer & Dassen (2014); Stiglitz, Sen & Fitoussi Consultancy 1, 2, 3, 4 & 5; municipality 1, 2, 3 & 4; project
(2009); Van Beuningen, Van den Elshout, Horlings, Moonen, Rensman, Smits & Van der developer 1, 2 & 3; scientific institution 1, 2 & 3
Ven (2018);
Scientific institution 3

Municipality; 1 & 2; project developer 2; scientific institution
3

Alberti (1996); Hajer & Dassen (2014); Rijkswaterstaat (n.d.)

3.8.a

Consultancy 1, 2 ,3, 4 & 5; municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific institution 1, 2 & 3

3.8.b

Alberti (1996); Hajer, Dassen (2014); Mileucentraal (n.d.); Rijkswaterstaat (n.d.);
Consultancy 1, 2 & 5; municipality 1, 2, 3 & 4; project
Stiglitz, Sen & Fitoussi (2009); United Nations Economic Commission for Europe (2014) developer 1, 2 & 3; scientific institution 1, 2 & 3
Alberti (1996); Hajer, Dassen (2014); Mileucentraal (n.d.); Rijkswaterstaat (n.d.);
Consultancy 4; scientific institute 2 & 3
Stiglitz, Sen & Fitoussi (2009); United Nations Economic Commission for Europe (2014)

energy storage

A future-proof inner-city transformation project should implement efficient energy storage systems and infrastructure to regulate and restore the use
and production of renewable energy generated by wind energy, solar energy, surface water, hydropower and geothermal heating or electric cars
(SMART-GRID).

3.8.c

behavioural changes

A future-proof inner-city transformation project should implement incentives that reduce energy use of residents. A new inner-city transformation
projects can start with new innovative changes, because residents have no expectations how it will be to live in the new area that has a different way in
using energy as was used in their previous dwelling. For example, using shared facilities such as sharing electric automobiles and electric bicycles or
‘electric cooking’ instead of using gas.

3.8.d

Future-proof inner-city transformation projects

Municipality; 1 & 2; project developer 2; scientific institution
3
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Table 4. Explanation of the indicators in domain Urban mobility

Urban mobility
Stocks

Number
stock

indicators

walkability

4.1.b

public transportation

A future-proof inner-city transformation project should prioritize and increase safe, all-accessible walk- and bicycle lanes
that lead through the inner-city transformation project to public transportation nodes. The maximum walking distance
to a high capacity public transport station (train station) should be less than one kilometre, or less than 500 meters to a
smaller public transportation node as a bus stop.

4.1.c

4.1

digital accessibility

A future-proof inner-city transformation project should make sure that residents get informed about the shortest routes,
infrastructure and use of multimodal transportation by innovative communication technologies on different devices as
mobile, tablet, digital information screens on the streets etcetera. This creates sufficient traveling and fewer movements
in the area.

4.1.g

commercial facilities

A future-proof inner-city transformation project should make sure that primary commercial facilities are present and
accessible. These primary commercial facilities (health services and supermarket) should be in a maximum of five minutes
walking distance (350 meter), ten minutes by bicycle (two kilometres) or fifteen minutes by automobile (zeven
kilometres).

4.1.h

commuting patterns

A future-proof inner-city transformation project should reduce the number and average length of trips in kilometres per
inhabitant per mode of transport per day influenced and combined by the design and structure of the built environment.
For example, by using smart routing for pedestrians, cyclists or improve public transport (nodes).

4.2.a

A future-proof inner-city transformation project should try to increase the use of zero emission (electric) vehicles, such as
electric cars, electric bicycles, logistic distribution and new innovations, by installing sufficient (fast) charging facilities
and infrastructure.

Literature

Consultancy 1, 2, 3, 4 & 5;
municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific
institution 1 ,2 & 3

Alberti (1994); Institute for Transportation & Development Policy
(2017a, b); Shiau & Liu (2013); Singh (2017)

Consultancy 1, 2, 3, 4 & 5;
municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific
institution 1, 2 & 3

Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019); Institute
for Transportation & Development Policy (2017a &b); ; Kersten,
Boschman, Harbers, Piek & Vlonk (2012?; Maclaren (1996); Rotmans,
van Asselt & Vellinga (2000); Singh (2017)

Consultancy 1, 2, 3, 4 & 5;
municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific
institution 1 ,2 & 3

Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019); Hajer,
Dassen (2014); Shiau & Liu (2013); Singh (2017)

Consultancy 1, 2, 3, 4 & 5;
municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific
institution 1, 2 & 3
Consultancy 4; municipality 1, 2 & 3;
project developer 1 & 3

Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019); Maclaren Consultancy 1, 2, 3, 4 & 5;
(1996); Rijkswaterstaat (n.d.); Rotmans, van Asselt & Vellinga (2000)
municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific
institution 1, 2 & 3

Consultancy 4; municipality 1;
project developer 1

Consultancy 2, 3 & 5; municipality 3
& 4; project developer 1, 2 & 3;
scientific institution 1 & 3
Alberti (1994); Institute for Transportation & Development Policy (2017a Municipality 1, 2 & 3; project
& b); Hajer & Dassen (2014); Shiau & Liu (2013); Wendt, Kalisch, Van
developer 1; scientific institutions 1
dieken & Engelbach, (2014).
&3
Boshouwers, Dekker, Kandel & van Gils (2019); Singh (2017)

4.2.b

A future-proof inner-city transformation project should increase innovative parcel delivery in order to limit the number
of kilometres of the delivery service, reduce CO2 emissions and limit the number of stops for the deliverer. For example,
by using package machines in combination with digital apps or create smart loading and unloading areas. This can be
combined in a mobility hub in an inner-city transformation project.

4.3.b

Boshouwers, Dekker, Kandel & van Gils (2019); Institute for
Transportation & Development Policy (2017a & b); Hajer & Dassen
(2014); PostNL (n.d.); Provincie Utrecht (2015)

supply of construction
materials

A future-proof inner-city transformation project should reduce the movements (and thereby CO2 emission) of
transportation of building materials in an inner-city transformation project. For example, by implementing smart central
point (logistic hub) for loading and unloading or by dividing large quantities into smaller quantities that can be
distributed in the area.

4.3.c

Boshouwers, Dekker, Kandel & van Gils (2019); Institute for
Transportation & Development Policy (2017a & b); Hajer & Dassen
(2014)

waste distribution

A future-proof inner-city transformation project should try to reduce the movements (and thereby CO2 emission) of
garbage trucks in the area. For example, by creating new waste systems for household and industrial waste or by creating
smart loading and unloading areas.

4.3.d

Future-proof inner-city transformation projects

Source of target groups

Alberti (1994); Boshouwers, Dekker, Kandel & van Gils (2019); Epstein, &
Wisner, (2001); Institute for Transportation & Development Policy
2017a, b); Jabareen( 2006); Jones, Tefe & Appiah-Opoku (2013);
Rotmans, van Asselt & Vellinga (2000); Shiau & Liu (2013); Singh (2017)

4.1.e

4.1.f

supply of package
delivery

Own model, 2019

A future-proof inner-city transformation project should respond to the needs of its inhabitants or new innovations in
mobility-use, such as self-driving vehicles, electric scooters et cetera.

4.1.d

sharing mobility

4.2

4.3

A future-proof inner-city transformation project should not focus on the car-oriented society. It must abolish the parking
standard/ration or reduce the accessibility and (not environmentally friendly) car-use of residents by creating car-free
areas in an inner-city transformation project.

A future-proof inner-city transformation project should have different modes of shared transport and reduce automobile
ownership by implementing bike sharing (parking ratio 0.2) and shared cars (parking ratio 0.1). It is important that
owning a car is not important to residents living in an inner-city transformation project. Residents should prefer the
(temporary) right to use what you are interested in at that moment. This will be realized by creating places where
residents come together and sharing, sport, renting and mutually serving each other and will create local relationships,
and increasing social capital. For example, combining these mobility forms in a mobility hub.

Zero-emission
transportation

city logistics

4.1.a

A future-proof inner-city transformation project should prioritize the safety of cyclists and create all-accessible routes of
bicycle lanes for cyclist that lead through the inner-city transformation project. Besides, the area should have enough
places in a safe environment where residents can park their bicycles. This can be supported by giving real-time
information about the availability of bicycle parking spaces.

innovations

Zero-emission

A future-proof inner-city transformation project should encourage and prioritize walkability for residents by increasing
the safety of walkways and creating all-accessible routes for pedestrians that lead through the whole inner-city
transformation project.

Number
indicator

cycling

automobile

Accessibility

explanation

Consultancy 1, 2, 3, 4 & 5;
municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific
institution 1, 2 & 3
Consultancy 1, 2, 3, 4 & 5;
municipality 1, 2, 3 & 4; project
developer 1, 2 & 3; scientific
institution 1, 2 & 3
Municipality 3

Municipality 1 & 2; scientific
institution 3
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