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Abstract

Since the need for sustainability is evident and the building sector is responsible for a large share of unsustainable 
handling: the development of sustainable building (SuBu) is significantly needed. However the development of 
SuBu appears to be progressing more intensely over the last years, it currently still tails behind the required level. 
The development of SuBu is not supported by a clear and common used definition which causes differences in 
collaboration for example. Within this thesis a new definition of SuBu is expounded comprehending all influential 
aspects.

Main restraining and promising aspects for the development of SuBu are located in the categories of ‘Demand’ 
and ‘Working methods’. Increasing the demand for SuBu is the largest challenge which can be done by improved 
and more attractive products due to quality, regulation, social or financial aspects. 

Delivering improved quality to a better price, perfectly suited to client’s demands is the challenge for which the 
building sector is necessary to fully cooperate. Challenges became too large to be able solving solely. Within this 
cooperation all stakeholders require a lower limit of knowledge and knowledge of different actors need to become 
mutual available in order so that this can be combined to result in an optimal result.  

To facilitate the development governmental policy needs above all to be consistent and coherent on all levels. 
Restrictive regulation needs to be removed, and procedures designed to support. Furthermore financial products 
need to be designed, integrating total costs of ownership and the property’s performance over time, supplement-
ed with its capability to adapt to changing demands. 
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I

Accelerating and intensifying the development of 

sustainable building in the Netherlands

Part I: INTRODUCTION

Intro     -     Background     -     Conceptual definition     -     Methodology

This part will comprise:

Chapter 1: Introduction
Introduction to the search including questions, background, need, and purpose.

Chapter 2: Conceptual Definition
This chapter will focus on the backgrounds in literature. A definition and background de-

scription on the building sector, sustainability, and sustainable building.

Chapter 3: Methodology
This chapter will describe which methods will be used for the search.
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Al Gore’s Oscar winning documentary-film ‘An 
Inconven-ient Truth’ (Guggenheim, 2006) was a 
global eye-opener for the effects of global warming 
and thereby sustaina-bility. The movie addressed 
climate change and the effects of human generated 
greenhouse gasses, which consequently reenergized 
the international sustainability movement.
Furthermore, the rising oil prices and the actual 
discus-sion on the environmental effects of shale 
gas show that society is aware of the environmental 
effect of the unsustainable resources. 

Chapter 1: Introduction

1.1. Introduction to this thesis’s subject

1.1.1. Sustainability
Sustainability is one of the largest global issues and 
challenges. Global warming, pollution and depletion 
of natural resources are aspects that are caused by 
and simultaneously affect humanity’s style of living. 
In this introduction, the major pillars of sustain-
ability will brief-ly touched. Later in the subsequent 
chapters these pillars will be deepened. 

Natural resources
In 2009, 40% more raw materials were extracted 
than the earth is able to recover (Rutten, 2010). This 
deple-tion of resources causes intense social effects 
and obvi-ously cannot last forever. The majority of 
these re-sources are used by only a minority of the 
global popula-tion. Developed countries use much 
more resources than less developed countries. Sup-
pose all humans would use the same amount of re-
sources as inhabitants of more developed countries 
currently do, global resources would be depleted 
with high acceleration and irreparable damage 
would be done to the earth. This also highlights one 
of the big challenges that accompanies the rise of 
emerging companies. 

Global warming: greenhouse gas emission
Global warming is one of the major eye-openers 
for sustainability. The melting of the Arctic icecap is 
one of the direct visible effects of this phenomenon. 
Global warming is mainly caused by the emission of 
greenhouse gasses, which exist for the majority of 
carbon dioxide.  

Waste production and toxicity 
Another aspect in sustainability is the production 
of waste, as humanity increasingly does. A consum-
ing society produces an endless amount of waste. 
Besides the fact that many valuable resources are 
unnecessarily thrown away, it causes strong pollu-
tion which negatively affects the public health. 

Healthiness
Other unhealthy and unsustainable aspects are 
amongst radioactive radiation, bad in- and outdoor 
air quality, and the usage of materials that emit 
toxic substances. 

Sustaining
To sustain our natural environment and our life on 
earth, change is necessary; if we fail to adjust sus-
tainably, irreparable damage will be done of which 
future genera-tions will suffer heavily. In other 
words, the solution implies a change in the way we 
consume products, waste energy and harm nature.

1.1.2. The built environment and sustain-
ability
The built environment uses 40% of all energy, 25% 
of all raw materials gained from the earth, and is 
responsible for 40% of all carbon dioxide emissions. 
Hereby it is a significant part of human unsustain-
able handling. 

According to the European Construction Technology 
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Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3    4 - 5 - 6     7 - 8 - 9 - 10    11 - 12 - 13 

I

Introduction

Part IV
 - Conclusion

Platform, the construction sector is the largest raw 
material consuming industry (ECTP: European Con-
struction Technology Platform, 2005). The volume of 
building materials in Europe appears to exceed two 
billion tons per year. 

The organisation and typology of these materials 
also strongly influences the amount of energy that 
buildings require(ECTP: European Construction 
Technology Platform, 2005). Environmental signifi-
cance of building construction materials is thereby 
apparent. 

Being aware of the fact that the building industry 
con-tributes significantly to unsustainable behav-
iour, the need for change of the building sector is 
paramount.

1.1.3. Un-sustainability in the building 
sector
The building sector is responsible for a large share 
of global unsustainable behaviour. In this para-
graph, multi-ple drivers of this behaviour are briefly 
introduced.

Materials
In the building sector, a considerable part of materi-
al is used inefficiently and is wasted. Many buildings 
are demolished prematurely. Although numbers 
show that demolition waste is often re-used, the 
process is still unsustainable due to all the required 
energy for this short lifespan. For the production 
and assembly of mate-rials a significant amount of 
energy and materials is needed. Despite the fact 
that recycling rates for the building sector are rela-
tively high, the majority of the recycled materials is 
down-cycled, i.e. converted into resources of less 
quality and diminished functionality.

In the Netherlands, buildings exist for a large part 
out of stone materials. Stone demolition waste is 
re-used as foundation under new roads. This re-use 
in fact is there-by only a spread out of a great pile of 
waste into a plain of waste. This process emphasizes 
that this re-use simply cannot be applied forever 
and is therefore not sustainable . 

Besides, materials are often used ineffectively and 
not utilized fully to the qualities they possess and 
excel.  Buildings in the Netherlands are very heavy, 
whilst Dutch soil is soft. Because of this, many 
buildings need heavy foundation and constructions. 
Heavy buildings may therefore not be the best solu-
tion. Heavier constructions automatically compre-
hend more materials. 

Energy in-efficient
Some buildings are poorly designed which makes 
them very energy inefficient. Simultaneously, many 
buildings are poorly insulated which causes enor-
mous heat-losses. Installations are frequently run-
ning inefficiently, or are performing sub-optimally, 
therefore they use far more energy than actually 
needed. 

Affordability
Strongly related to the energy inefficiency is the 
afforda-bility of the building’s energy bill. For 
residents of social housing, the energy bill is a large 
burden . Energy prices have already been rising for 
years and predictions even show that the energy 
costs will outrange the rent and thereby become 
the most crucial factor in the affordability of hous-
ing. 

Vacancies
Currently (2013) 17%  of all offices are already va-
cant, leaving aside the significant amount of empty 
social and healthcare edifices. These vacant build-
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ings are less attractive and often not very suitable 
for transformation. Both the location and physical 
qualities are frequently insufficient to provide the 
property with adequate sufficient future opportuni-
ties.

Failure costs
Annually figures are published about the failure 
costs in the building industry: each year this figure 
is around 10%! This high percentage implies that 
out of every 10 activities being undertaken, one 
went wrong.  This sub-sequently results in waste of 
material and labour, and the corresponding costs for 
this. The sector’s aim to reduce this, seems not very 
effective, as the yearly pub-lished figures remain 
approximately 10%.

Healthiness and well-being
The poor indoor air quality in buildings is increas-
ingly being addressed as it causes unhealthy living/
working environments. Besides air-quality, aspects 
related to sound and light influence the building 
user’s well-being as well. Exemplary of this is the 
sick building syndrome for offices and the ‘sound 
schools’ project (‘frisse scholen’ in Dutch) for un-
healthy schools.

Toxic emissions
Also the use of materials that emit toxic and/or 
un-healthy substances creates newspaper head-
lines. PUR foam for instance appears, according to 
newspaper articles, to emit toxic substances which 
negatively af-fects healthy surroundings.

1.1.4. Development of sustainability in 
the build-ing sector and built environment
The need and objectives for sustainability were 
already set out in the first paragraph. 
Nevertheless multiple unsustainable aspects occur 

in the building sector and built environment, as 
expounded above. When the necessity and purpose 
for sustainability is apparent and it simultaneously 
contributes to human well-being, this leads to the 
following evident question: why is sustainability in 
the building sector no common ground? Therefore 
this search focusses on this development of sustain-
ability in the building sector.  Is it developing? To 
what extend has it already been devel-oped?

1.1.5. Conclusion
The need for sustainability is made clear. The 
building sector is responsible for a large share of 
unsustainable aspects in society and is therefore 
an important sector to contribute in the transition 
towards a more sustainable environment.

1.2. Inducement

My personal experience gained during internships, 
part-time work at an architectural office and con-
structing company and being a student in archi-
tecture design and engineering, made me strongly 
question the sluggish-ness of the development and 
implementation of SuBu. 
This observation is in contrast with the fact that 
many companies and bureaus seem to be aware of 
the im-portance of sustainability, claim to under-
stand the con-cept, and aim on executing it. This 
interesting paradox between intention and reality 
in the field of sustainable building triggered this 
research.
The controversy between the aims and claims on 
one side and the actual situation on the other are 
clearly visualised in the image below.
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1.3. Statement of the problem

As explained in the previous paragraph, although 
the needs and benefits appear to be evident, still 
many unsustainable aspects occur in the building 
sector. 
The development of sustainable building and sus-
tainability in the built environment is still signifi-
cantly lacking behind the desired level. In the light 
of previous paragraphs can be concluded that there 
is a strong need and a clear objective to accelerate 
and intensify the development of sustainability in 
the built environment and the building sector.

sustainable features of the built environment were 
expressed.

This leads to the striking conclusion that sustainabil-
ity is not yet widely integrated in the building sector 
whilst the need is evident, the significance substan-
tial, and the benefits plural.

Areas of improvement:
- Decrease emissions of greenhouse gasses
- Decrease depletion of earth
- Increase human well-being
- Decrease the amount of materials needed
- Use more re-usable materials
- Decrease the use of energy
- Increase indoor air quality and human 
 well-being
- Reduce premature demolishment
- Increase affordability by reducing  
 residents’ and occupants’ energy bill

1.4. Background and need

In earlier paragraphs, the need and urgency for 
sustain-ability was set out, the significance of the 
building sector was illustrated and the current un-

praktijkambities vs

figure: Stated ambitions versus current practice
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In this research, the impediments and opportunities 
will be explored, identified, and classified in order to 
provide an insight and a classification of minor and 
major im-portance. The aim of this framework is to 
explain what currently restricts the development 
and where opportunities are located for accelera-
tion and intensification of sustainable building.

1.5. Purpose of search

The purpose of this study is to provide an insight in 
how the development of SuBu can be accelerated 
and intensified. 
Because needs and benefits are apparent, there 
must be certain restrictive aspects in play. Likewise 
there will also be opportunities encouraging this 
development. 

1.6. Research questions

The paragraphs before resulted in these research questions:

Main research question: 

How can the development of sustainable building be accelerated and 
intensified?

Sub question 1: 

What is sustainable building and how is it considered in practice?

Sub question 2: 

How did sustainable building develop, what is the current status, and how is it currently 

develop-ing?

Sub question 3: 

What restricts the development of sustainable building and sustainability in the built 

environment?

Sub question 4: 

What are the opportunities for the development of sustainable building and sustainability 

in the built environment?
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This search aims to provide relevant insights in 
possibili-ties and opportunities for accelerating 
sustainable build-ing and sustainability in the built 
environment. 

To accelerate the development it is important to 
identify and classify the obstructions. When these 
impediments are located and identified, solutions 
can be explored and worked on. 

Increasing sustainability in the built environment 
and sustainable building offers benefits on multiple 
levels:

Global
On global scale sustainability contributes to the de-
crease of global warming and prevents for shortages 
of resources rapidly occurring. 

National
Increased sustainability on a national scale contrib-
utes to the quality of life of inhabitants in both rural 
and city areas. An improved environment and more 
healthy city contributes to human well-being in- and 
outdoors.

Individual
On an individual scale increasing sustainability 
improves the quality of buildings and their sur-
roundings in which people live, work, sport, and 
relax. Moreover, the in-creased affordability due to 
lower energy costs also implies personal benefits 
stemming from increased sustainability.

In terms of industry relevance, the building sector 
is the second largest industry in the world. As Brand 
(1994) states ‘buildings contain our lives and civilisa-
tion’.

The added value of this search is located in the 
contribu-tion of an overview, organisation, and clas-
sification of both impediments and opportunities 
to the development of sustainable building in the 
Netherlands. 
So far there were hindering aspects named in 
publica-tions, though only as stand-alone issues, 
neither placed nor described in total relation to 
other hindering aspects for the development of 
SuBu. The same counts for op-portunities.
This search aims to provide an overview of hinder-
ing aspects, how they relate to each other and 
which are of major and minor importance. 

1.7. Significance of the study 1.8. Added value

To prevent ambiguity and facilitate distinctness this 
paragraph describes terms and concepts used in this 
thesis.

1.9.1. Sustainable building (SuBu)
Firstly it is important to state that for this report 
the term ‘sustainable building’ comprehends both 
a sustain-able process of building and the product 
of building, and a sustainable built environment. 
Sustainable building will in this report be abbrevi-
ated to SuBu.

Sustainable vs. durable
Important in the development to sustainable design 
and engineering is to distinguish the difference 
between durable and sustainable. In Dutch, both 
concepts are translated into ‘duurzaamheid’. The 
Dutch term ‘duur-zaam bouwen’ was introduced 
in the NEPP (The Netherlands Second Chamber of 
State General, 1989).

1.9. Definitions
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To clarify the exact meaning of sustainability it is im-
portant to differentiate sustainability from durabil-
ity. Durability is defined as ‘the ability of a building 
or any of its components to perform the required 
functions in its service environment over a period 
of time without un-foreseen cost or disruption for 
maintenance and repair’ [Althena Institute 2006].  
Durability considers the product’s or building’s 
lifespan. A long lifespan makes it durable whilst this 
not necessarily main sustainable. Tropical hardwood 
is for instance very durable, sustaina-ble is rather 
questionable: it depends on tropical forest preser-
vation policies. Compostable willow wood is very 
sustainable but however not durable (Duijvestein & 
Wagt, 2009 - 31). Therefore for building materials 
the balance needs to be found.  

‘Buildings contain our lives and all civilization’ 
(Brand, 1994). 

1.9.3. Building sector
With the ‘building sector’ is meant every stakehold-
er that is involved in creating, maintaining, funding, 
using and possessing real estate. This comprehends 
every stakeholder from the industry that produces 
and supplies building products to the design and 
engineering consultancy companies and also from 
building develop-ers to building contractors and 
housing corporations. This definition will further be 
elaborated on in the coming chapters.

1.9.4. Environmental impact
Sustainability is closely related to the environ-
ment. ‘Environmental impact’ indicates the effect 
something has on nature and/or artificial nature 
(man-made). Environmental impact is, unless spe-
cifically specified otherwise, considered as harmful 
to biophysical envi-ronment also called ‘nature’.

1.9.5. Transition
‘Transition’ is by Oxford’s advanced learner’s 
dictionary (7th edition) defined as: ‘the process or 
a period of changing from one state or condition to 
another’.

In this report transition dedicated to a more sustain-
able sector and built environment with less environ-
mental impact.

1.9.6. Development
‘Development’ is by the similar dictionary defined 
as: 
- growth: the gradual growth of something 

1.9.2. Building
As Brand (1994) states: ‘building’ contains a double 
reality. It means both the process of building as well 
as the product that is created. 

temporary 
compostable 
willow wood 
construction

well
detailed
pine frame

merbau frame 
without 
FSC label

figure: the difference between durable and sustainable 

(K.Duivestein)
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 so that it becomes more advanced, stron
 ger, etc.
- new product: the process of producing or 
 cre-ating something new or more ad 
 vanced; a new or advanced product
- new event: a new event or stage that is 
 likely to affect what happens in a contin
 ued situa-tion
- new buildings: a piece of land with new 
 buildings on it
In this report development is used to indicate the 
pro-cess of growing/intensifying predominantly in 
relation to sustainable building. In other words, this 
reports focus-ses on the development of SuBu facili-
tating a decrease of emissions and depletion and an 
increase of human health and well-being.
Additionally ‘development’ will also be adopted 
to indi-cate new property development, as well as 
development in the area of product improvements.

1.9.7. Intensified/accelerated develop-
ment
The term acceleration emphasizes the process in 
which sustainability in the building sector and build 
environ-ment is improved and intensified. In other 
words, to decrease environmental impact and 
increase human well-being: in and around buildings, 
to improve sustain-ability in the building sector and 
built environment. 

1.10.1. SuBu in the Netherlands
This search focusses solely on the Dutch situation, 
alt-hough the sustainability debate covers a global 
scope.  

1.10.2. Experienced professionals
As will be described in the following chapter, this 
search exists out of literature analysis and analysis 
of practice. For the analysis of practice experienced 
professionals were interviewed in detail. Although 
the background of the interviewed experts is quite 
diverse, the group of 26 respondents allows a 
proper analysis and conclusion of sustainability in 
the building practice.

1.10. Limitations
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This thesis’ subject is sustainable building and 
the development of it in the Netherlands. Within 
this chapter a literature study to definitions and 
backgrounds of the concerning terminology and 
concepts will be set out. The chapters also covers 
the origin and development of the sustainability 
movement.
- Sustainability
- Building 
- Sustainable building
- Development, current situation, and
 move-ments

Chapter 2: Conceptual definitions

2.1. Sustainability

Firstly it is important to set out the concept of 
sustainability including where its origin and gradual 
development. In the introductory chapter the need 
for sustainability was already briefly indicated. 

This paragraph will comprehend sub-paragraphs on:
- What is sustainability?
- Sustainable development
- The origin of sustainability 
- The development of sustainability 
- Sustainability in the Netherlands
- Sustainability under international and 
 national policy
 

2.1.1. Definition of sustainability
Based on the existing literature, there appears not 
to be one clear and unambiguous definition of 
sustainability.

 ‘Sustainability’ is in the 7th edition of Oxfords’ 
dictionary described as a derivative of sustainable 
which has been given the following definition:

1. Involving the use of natural products and 
 energy in a way 
 that does not harm the environment.
2. That can continue or be continued for a 
 long time.

This definition exists out of two parts, firstly the as-
pect of not harming the environment and secondly 
the aspect of continuation. This is however not 
the most commonly used definition; that privilege 
prevails to the Brundtland’s definition: sustainability 
as part of sustainable development, as published in 
the book ‘Our Common Future’ (1987).

Brundtland’s definition
According to the Brundtland committee, defining 
sustainability also comprises defining sustain-
able development; the two concepts are strongly 
interrelated and in fact cannot be seen separately. 
This correlation is also visible from one of the most 
commonly quoted definitions on sustainability from 
WCED (1987):

 “Sustainable development is development 
 that meets the needs of the present with
 out compromising the ability of future 
 generations to meet their own needs.” 
 (WCED, 1987, p. 43)

In other words: nothing we do today may negatively 
affect the abilities of future generations. In this 
perspective, the use of fossil fuels is a transgression, 
even so all the use of non-renewable resources is 
invalid. 

 “Sustainable development is a process of 
 change in which the use of resources, the 
 direction of the technological develop
 ment and institutional change are in 
 harmony and increase possibilities to 
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 meet human needs and desires, both 
 today and in the future.” (WCED, 1987)

Red line through the Brundtland publication was 
the hypothesis that if all people in the world would 
live the North-American standard, more than one 
planet would be needed. Social and environmental  
progression is needed to fulfil all needs. In 1990 
Ehrlich& Ehrlich and Speth reintroduced the ‘factor 
20 calculation’ which made this connection quantifi-
able (Dobbelsteen, 2002-121). 

EP = P x W x E

- EP= Environmental pressure (was too 
 high (1990) and needed to be halved in 50 
 years: in 2040)
- P= Population of the world (was predicted 
 to be doubled in 2040)
- W= Welfare, average rate of a world 
 citizen (was for average welfare which 
 by Brundtland (1987) needed to increase 
 with the factor 5. Underdeveloped coun
 tries needed to catch up)
- E= Environmental impact, for solving this 
 formula E must be 1/20.

This resulted in the following formula: 

½ = 2 x 5 x 1/20

Conclusion: environmental impact of the prosper-
ous part of the world need to be decreased with 
95% to 5% of the level in 1990 by 2040 (Dobbels-
teen, 2002-121). 

The Triple Bottom Line
John Elkington (1994 - 22), from his business 
perspective, felt that social and economic aspects 
which were set out in the Brundtland report 

[UNWCED, 1987] needed to be more integrated to 
realize environmental progress. Social, political, and 
economic activity in the environmental debate must 
become central (Elkington J. , 1994 - 22). 

Previous, only the economic drivers mattered in 
business (single bottom line), later on environmen-
tal aspects came into play followed by the social 
aspects. Elkington (1994 - 22) stated that those 
three aspects should be considered and treated 
more integrated for real progress, and reduce the 
environmental impact. Only when taking into ac-
count all three performance pillars simultaneously, 
businesses, and in fact the entire society, could be 
successful. A success based on a triple founda-tion. 
The ‘triple bottom line’ (TBL) concept was born: 
economical – social – environmental bottom line, at 
first used in 1994 in a slightly different form: social, 
political and economic aspects [Elkington, 1994]. 
The TBL concept later evolved into the People-Plan-
et-Profit terminology. 

People – Planet – Profit
Besides the Brundtland definition for sustainability, 
people – planet – profit (3P) is alsoadopted com-
monly. This development from the Triple Bottom 
Line principle by Elkington, which in turn came from 
an expansion of the Brundtland definition.

In 1995,  Elkington et al, developed the ‘3P formula’ 
which stands for People, Planet, and Profit. Shell 
adopted this formulation in their first environmental 
report, later widely used in the Netherlands (Elking-
ton J. , 2004 - 23). 

The 3P formula also counts for sustainable devel-
opment which can only be achieved if the people, 
planet, and profit parameters are taken into account 
properly. 
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In preparation for the World conference for sustain-
able development in Johannesburg (2002) the ‘P’ 
Profit is changed in Prosperity. Previously the focus 
in profit was too much focussed on the singularly 
of the developer’s and contractor’s profit. However, 
also users and residents need to benefit (Duijves-
tein, 2009-65).  

Since the international conference in Oslo (2002) 
on Sustainable Building, a broader basis of the 3P 
principle was needed, which lead to the tetrahedron 
of People-Planet-Prosperity supplemented with 
Project (Duijvestein, 2009-65). Important aspects of 
projects can be chosen with positioning the centre 
of gravity in this tetrahedron. 
 

Cradle to Cradle
Not only the Brundtland commission was devoted 
to environmental awareness and concern, also 
Braungart and McDonough gave their own perspec-
tive on environmental concern in their ‘Cradle to 
Cradle’ (C2C) (2002). 

This movement strikes ahead the ideas of sus-
tainability which to their opinion is focussing on 
decreasing the environmental impact. This is typi-
fied by them as ‘being less bad’. In the idea of C2C 
being less bad is not good enough; it is not about 
decreasing the impact but about having a positive 
contribution to the earth, which ultimately should 
be as large as possible. Enlarge your eco-footprint 

social quality
health
safety

freedom (of choice)
participation

social conherence

environmental 
              quality
energy
water
material
mobility
waste
nature

economic quality
profit
wealth
affordability
employment
accessibility
managebility

spacial quality
relation to the surrounding

flexibility
solidity

visual quality
image      

spacial configuration figure: People - Planet - Profit

figure: People - Planet - Prosperity

figure: People - Planet - Profit - Project (K. Duijvestein)
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instead of reducing it. 

C2C has three basic principles:

• Waste equals Food 
• Use current solar income
• Celebrate diversity

One of these basic principles of C2C is the closed 
loop approach: waste equals food. Waste streams of 
some are food to others. In the common linear sys-
tem, from cradle to grave, there always will become 
an end to things, in a closed loop there is per defini-
tion none. Braungart and McDonough (2002) plead 
that it is im-portant to separate two mean streams: 
the biosphere and the technical sphere. A product 
always needs to be circling in its own sphere, either 
the technical sphere or the biosphere. 

In practice this means that in their ideology prod-
ucts should be developed that have a positive effect 
instead of an impact as limited as possible. In the 
idea of C2C consuming is a good thing as all these 
consumer goods have a positive effect. 

Biomimicry
Besides the Brundtland definition, TBL, and C2C, 
there is also a wide used concept of Biomimicry 
which uses principles of nature to solve man-made 
problems. 

Biomimicry focusses on the idea that nature com-
prehends smart systems and techniques which can 
be used in man-made products and materials.

Consumer action
Besides Elkington’s business perspective, he opts for 
consumer development as well. In the book “The 
Green Consumer Guide” (Elkington & Hailes, 1988), 
he aimed to enforce sustainable development from 

the consumer flank, to make the development not 
only out of business incentives but also consumer 
driven. Nearly 1 million copies of this book were 
sold.

As sustainable development affects businesses and 
consumers, both groups should take action. In the 
same article in 1994 in which the triple bottom line 
(TBL) was introduced, Elkington presented the term 
corporate citizenship, which over time evolved in for 
example the well-known concept of CSR. The 3P and 
TBL were at the cradle of the later developed ‘Cor-
porate Social Responsibility’ (CSR) which currently is 
commonly used by busi-nesses. 

Considerations
Redclift (1992) argues that the Brundtland report 
fo-cussed too much on ‘human needs’ and how 
the environment should meet those needs. This 
can be confirmed by ascertaining that the very first 
principle of the Rio Declaration states that: “human 
beings are at the centre of concerns for sustainable 
development” (UNCED, 1992 - 49). Redclift (1992) 
stated that there are three dimensions in sustain-
able development that need urgency: economic, 
political, and epistemological dimensions. 

Mainstream ‘sustainable development’ thinking 
com-prehends significant weaknesses according to 
Lélé (1991). Weakness, confusion and ambiguous 
perception of problems concerning poverty, envi-
ronmental degra-dation, economic growth, sustain-
ability, and participa-tion (Lélé, 1991). If sustainable 
development really is to significantly contributing 
political fuzziness has to be replaced by intellectual 
clarity  (Lélé, 1991).

There is also plenty of discussion going on about the 
differences between sustainability and C2C, sup-
porters of the C2C ideology reproach sustainability 
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supporters that they contribute to efficiency while 
in their opinion it is not about efficiency but about 
effectiveness; it is not about doing things right, but 
it is about doing the right things.

So far the C2C philosophy can only partly be execut-
ed and there are plenty of uncertainties whether or 
not this ever will be totally possible. Whereas the 
ideas of closed loops and make products contribute 
positively can be seen as a real contribution to the 
full story.

One of the questionable issues is the transforma-
tion of solar energy into electricity. Efficiency of 
commercial PV-cells is currently not that high, 
economic efficiency depends on the prices and 
taxes on electricity from the grid. Besides this, much 
material and energy is needed to produce all these 
energy converters. Environmental impact of the 
production of these panels questions the advantage 
of this renewable energy. These superabundance of 
energy is utopian and until real progress is made in 
the conversion technology not an issue. Until that 
moment using as less energy as possible seems to 
be the best option. 

The C2C idea based on positivism could only be 
encouraged but before this can actually realized, it 
needs a long run. In the meanwhile it can be con-
sidered necessarily to cut down on emissions and 
being less bad. The ideology in itself is a very good 
one, maybe slightly utopian but not per definition 
unfeasible.

The Brundtland’s sustainability can be seen as too 
conservative, C2C on the contrary be blamed for 
being utopian . 

Questionary could be whether or not this discussion 
really contributes to the total picture, energy could 

better be used to combine ideas and learn of each 
other’s thoughts to contribute to the total picture. 

In the end it is important that people become aware 
of their actions and being mindful that everything 
is connected and interdependent. Being less bad is 
a good and important start but when it is able to 
contribute instead of being less bad, this should be 
chosen for . 

Sustainability is….
Sustainability is about leaving the world a better 
place for humans and nature in a sound political, so-
cial, and economic climate. For now and the future; 
for people all over the world. This comprehends act-
ing and thinking in cycles that could endure forever.
In order to achieve this decreasing depletion of raw 
materials, pollution, waste creation and dumping, 
and harming and toxic emissions is a good step for-
wards but needs to be overwhelmed by transform-
ing from a nega-tive impact to a positive impact: 
contributing positively for nature and man. One of 
these aspects is thinking in cycles in which waste is 
food for new.

2.1.2. The origin of sustainability
Environmental awareness was not always present, 
let alone dominating policy or people’s concern. 
This para-graph focusses on the origin of sustain-
ability, where did it start, and how did it develop 
over time?

This paragraph shows some of the remarkable 
confer-ences and publications over the years. In the 
content these conferences and publications focus 
on can be read the actual concerns of that time.

Silent Spring (1962)
In general Rachel Carson’s Silent Spring (1962) 
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was the first publication that warned for human 
healthiness. The book warned about the dangers of 
pesticides to environment and humanity. This was 
the first time a publication pointed out the direct 
negative impact of human handling on the environ-
ment (Blackburn, 2007). However this book had an 
enormous impact, it did not mean that from that 
time no pesticides were used anymore, it however 
was the first step in the development of public envi-
ronmental awareness.

UNCHE – United Nations conference on the Hu-
man Environment, Stockholm (1972)
Until that time environmental issues were consid-
ered to be local issues and approached likewise; the 
United Nations realized that something had to be 
done on a worldwide scale and therefore in June 
of 1972 organized The United Nations Conference 
on the Human Environment in Stockholm, Sweden. 
Considered was the need for a common outlook on 
environmental issues.

This conference was the first worldwide event for 
na-tions specifically dedicated to the environment 
(Blackburn, 2007) and therefore can be seen as the 
take-off of a still ongoing international debate and 
policy on what needs to be done to preserve the en-
vironment and humanity. Developed and developing 
countries debated over what was more important 
economic development or environmental protection 
(Blackburn, 2007). The result of this conference was 
a 26 principles listed statement on what measures 
must be taken (UNCHE, 1972). A second result was 
the foundation of the United Nations Environment 
Program (UNEP).

 “…. Through ignorance and indifference 
 we can do massive and irreversible harm 
 to the earthly environment on which our 
 life and well-being depend. ….”- (UNCHE, 

 1972, p. Proclaim 6)
UNEP - United Nations Environment Program 
(since 1972)
The UNEP of the United Nations that focusses on 
environmental development was as previously set 
out appointed in 1972. Their mission as stated on 
the webpage: 

 “To provide leadership and encourage 
 partnership in caring for the environment 
 by inspiring, informing, and enabling 
 nations and peoples to improve their 
 quality of life without compromising that 
 of future generations.” (UNEP) 

The last part of this mission: “improve their quality 
of life without compromising that of future gen-
erations” shows similarities with the definition of 
sustainability by the Brundtland report. The mission 
is likely adapted over time, the Brundtland commis-
sion was conveyed as a division of the UNEP and 
most likely the UNEP took over some parts of the 
Brundtland report in their contemporary mission.

Over years the United Nations (UN) initiated and 
instructed several comities to enforce environmen-
tal awareness supported by scientific research from 
all over the world, the Brundtland commission was 
one of those.

Club of Rome – Limits to Growth
Besides the United Nations there is another impor-
tant and well-known organisation that drew very 
much attention to the environment: the Club of 
Rome (CoR). Multi-ple former statesmen and sci-
entist allied together and formed the Club of Rome 
(1968). The CoR is a not-for-profit organization, 
independent of any political, ideological or religious 
interests. It stated their mission as: 
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 “To act as a global catalyst for change 
 through the identification and analysis of 
 the crucial problems facing humanity and 
 the communication of such problems 
 to the most important public and private 
 decision makers as well as to the general 
 public.” - (Club of Rome) 

 “Its activities should: adopt a global 
 perspective with awareness of the in
 creasing interdependence of nations. They 
 should, through holistic thinking, achieve 
 a deeper understanding of the complexity 
 of contemporary problems and adopt a 
 transdisciplinary and long-term perspec
 tive focusing on the choices and policies 
 determining the destiny of future genera
 tions.” – (Club of Rome)

In the same year as the UN’s Stockholm conference, 
and the foundation of the UNEP, the CoR published 
in 1972 their most infamous report: ‘The limits to 
Growth: A Report for the Club of Rome’s Project on 
the Predicament of Mankind’ (Meadows, Meadows, 
Randers, & Behrens, 1972), which was translated in 
over 30 lan-guages and over 30 million copies were 
sold.
 
 “We are facing an imminent catastrophic 
 ecological collapse” - 

and 

 “Our only hope is to transform humanity 
 into a global interdependent sustainable 
 society, based on respect and reverence 
 for the Earth.” (Meadows, Meadows, 
 Randers, & Behrens, 1972)

The CoR’s commissioned the Massachusetts Insti-
tute of Technology (MIT) to simulate and calculate 
different scenarios, using a computer model to 
evaluate the consequences of acting and handling 
of mankind to the environment in those different 
scenarios. Five systems were used as input for the 
model: population, food production, industrial pro-
duction, pollution, and con-sumption of non-renew-
able natural resources (Turner, 2008). This model 
was the first that linked economy to environment. 
This report leaded to the conclusion that continu-
ing economic growth would result in exceeding the 
earth’s limits (Turner, 2008). The collapse of popula-
tion and economy, which was most likely, could be 
avoided by early change in policy, technology, and 
be-haviour (Turner, 2008). 

Many critics arose after publication of ‘The Limits 
to Growth’. Data used by MIT would be incorrect; 
outcomes had been misinterpreted. The report pro-
duced a shockwave at that time; growth in prosper-
ity would cause the end of time, was the threaten-
ing atmosphere. A claim which was however not 
made in the report. Over time more and more 
criticism appeared, the methodology of calculation 
was severely questioned. False claims caused indis-
tinctness by which less attention was given to the 
report’s warning signal itself (Turner, 2008).

Nevertheless even nowadays many experts advice 
mankind to read this 1972 publication of the Club of 
Rome. Meanwhile new publications, including a re-
vision, were published: ‘Beyond the Limits’ (1992) 
and ‘Limits to Growth: The 30-Year Update’ (2004). 

30 Years after the publication, Turner (2008) made 
a comparison of contemporary data to the MIT 
predic-tions. Turner came to the conclusion that 
contemporary date compares favourably with the 
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‘standard-run’ sce-nario. Contemporary data under-
lines the conclusion of the Limits to Growth publica-
tion that “the global system is on an unsustainable 
trajectory unless there is substan-tial and rapid 
reduction in consumptive behaviour, in combination 
with technological progress” (Turner, 2008). The 
statement they made in 1972 appeared therefore 
very plausible and urgent.

WCED - World Commission on Environment and 
Development (1983)
Previously under the definition of SuBu the Brundt-
land commission was already mentioned together 
with their famous publication ‘Our Common Future’. 
This book was the final product of a committee set 
up by the United Nations named: the World Com-
mission on Environment and Development (WCED).
 
To forestall a discussion likewise the discussion on 
the results published by the CoR, the UN intended 
in 1983 an independent commission on environ-
ment and development to put op an agenda for 
change.  To achieving sustainable development 
longterm environmental strategies needed to be 
proposed (WCED, 1987). To improve human well-
being without harming the environment (Blackburn, 
2007).

The UN invited Gro Harlem Brundtland to establish 
and chair the WCED. To persuade nations of the 
need to change and to propose long-term environ-
mental strate-gies for achieving sustainable devel-
opment (WCED, 1987).

 “The environment does not exist as a 
 sphere separate from human actions, 
 ambitions, and needs, and attempts to de
 fend it in isolation from human concerns 
 have given the very word ‘environment’ 
 a connotation of naivety in some political 

 circles. The word ‘development’ has also  
 been narrowed by some into a very 
 limited focus, along the line of ‘what poor 
 nations should do to become richer’, and 
 thus again is automatically dismissed by 
 many in the international arena as being 
 in concern of specialists, of those in-
 volved in questions of ‘development as
 sistance’. But the ‘environment’ is where 
 we all live; and ‘development’ is what we 
 all do in attempting to improve our lot 
 within that abode. 
 The two are inseparable.” – 

 Brundtland in her foreword in ‘Our Com
 mon Future’ (WCED, 1987, p. XI)

‘Our Common Future’ was the first report that 
detached economic growth from increased en-
vironmental impact. Economic growth does not 
automatically need to involve higher environmental 
burden (Nunen, 2010). It connection social and 
environmental objectives (Dobbelsteen, 2002-121). 
This report made clear that really something had 
to be done. For the first time in history there was 
called for ‘sustainable development’. This report 
finally led to the Earth Summit, also known as the 
Rio Declara-tion (UNCED, 1992 - 49).
 
UNCED - The United Nations Conference on 
Environment and Development - Rio (1992)

 “Human beings are at the centre of 
 concerns for sustainable development. 
 They are entitled to a healthy and pro
 ductive life in harmony with nature.” 
 (UNCED, 1992 - 49, p. Principle 1)

5 Years after the Brundtland publication (WCED, 
1987) the UN organised a conference in Rio de 
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Janeiro, Brasil: which resulted in the Rio Declaration 
on environment (UNCED, 1992 - 49). The aim of this 
conference was to discuss and transfer the Brundt-
land report into workable goals. Still and again the 
Stockholm conference of 1972 and the Brundtland 
report were reaffirmed. This conference resulted 
into a 27 principles containing document (UNCED, 
1992 - 49) which could be seen as a translation of 
the Brundtland report into specific principles. This 
recited environmental and economic concern but 
added social aspects to  it (Blackburn, 2007).  

Another outcome of this conference was the ‘Agen-
da 21’ . This publication was intended as a blueprint 
for future sustainable development where 21 refers 
to the 21st century.

 “To achieve sustainable development and 
 a higher quality of life for all people, 
 states should reduce and eliminate 
 unsustainable patterns of production and 
 consumption and promote appropriate 
 demographic policies.” (UNCED, 1992 - 
 49, p. Principle 8)

UNFCC - The United Nations Framework Con-
vention on Climate Change – Kyoto (1997)
Another 5 years after the Rio conference, the UN 
organised in 1997 the UNFCCC in Kyoto which was 
aimed to fight global warming, stabilization and 
even decrease greenhouse gas (GHG) emission. The 
outcome of this conference was the well-known 
Kyoto-protocol ; a first actual protocol which signed 
binding targets instead of encouragement. This 
protocol can be seen as the first document which 
obliged countries to cut down on emis-sions. 37 
Countries and the European Community ratified this 
protocol, which ended in 2012.

Amsterdam Declaration on the Global Assembly 
of the Club of Rome (2009) 
Besides the United Nations the Club of Rome is still 
active in environmental issues too. On October 26th 
and 27th 2009 the Global Assembly of the Club of 
Rome met in Amsterdam, capital of The Nether-
lands. In their statement of this assembly the CoR 
(Global Assembly of the Club of Rome, 2009) calls 
for “urgent action against the growing catastrophic 
risks of climate change”. Environmental and social 
responsible actions should not be seen as economic 
costs but as an investment on the future of human-
ity. 

The CoR states as well that the simultaneous 
economic and ecologic crises are not coincidental. 
These crises offer a perfect opportunity for a big 
transformation. If the ecological crisis could only 
achieve as much attention and dedication as the 
economic crisis achieves (Global Assembly of the 
Club of Rome, 2009). The world conference in Co-
penhagen, March 2009, would be the place to act, 
to show dedication and join forces. The CoR also 
states that tax system needs to alternate, increase 
tax on use of resources and decrease tax on labour. 

The goals, set in the statement (Global Assembly of 
the Club of Rome, 2009), however are merely on 
carbon decrease, and minor on subjects as decrease 
of usage of natural resources, and worldwide social 
and economic equity. Furthermore the worldwide 
dominance of the financial system is doubted, 
‘banks and businesses should realize their role as a 
service to society’  (Global Assembly of the Club of 
Rome, 2009). The financial system reached massive 
political support, the same support is needed for 
ecological transformations (Global Assembly of the 
Club of Rome, 2009).
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UNCCC - United Nations Climate Change Con-
ference, Copenhagen - Copenhagen (2009)
In order to further restrict for example the GHG 
emissions, a follow up to the in 2012 ending 
Kyoto-protocol is needed. The United Nations 
Climate Conference (UNCCC) was held in Copen-
hagen in 2009. The aim of this conference was to 
achieve an accord similarly to the Kyoto-protocol. 
Very much attention was addressed at this confer-
ence; many world leaders were present. The results 
were however meagre according to Van Nunen 
(2010). 
Multiple countries could however not agree with 
this accord and therefore this accord was aborted. 
So far no new accord was achieved and therefore 
after the Kyoto protocol, there is no worldwide com-
mitment anymore:  countries and regions practically 
have no restrictions to increase the emission of 
greenhouse gasses  (Nunen, 2010). 

UNCCC - The United Nations Climate Change 
Con-ference  - Cancun (2010)
Corresponding to the outcome of Copenhagen, the 
Cancun conference which was held in December 
2010, was a deception as well. Hardly any inter-
national leaders were present, which seems to be 
correlated with the international attention (Nunen, 
2010). Green Climate Fund, to assist poorer coun-
tries in financing emission reduction on emissions. 

Conclusion
From the content of these conferences and pub-
lications can the development of the concept of 
sustainability be extracted. The concept itself grew 
during the time.  It however also shows the political 
sensitivity to come to a global political consensus 
on reducing human environmental impact. Global 
consensus and belonging agreement are however 
needed to cut down on emissions, depletion, and 
social inequity.

2.1.3. The development of sustainability
In the preceding paragraph on the origin of sustain-
ability, already multiple conferences during the 
last decades were described. In which the previous 
paragraph was focused on the development of the 
concept of sustainability, this paragraph focusses on 
the public attention and awareness of sustainability 
over time.

It may be clear that sustainability did not constant 
dominate the international agenda however mul-
tiple organisations repeatedly pleaded for that as in 
previous paragraph expounded. 

Awakening
Elkington in 1994 described that western industrial 
society is awakened during the last three decades 
of that environmental and natural resource issues 
cannot be pushed to future generations because it 
is theirs ( (Elkington J. , 1994 - 22). Described stages 
in this awareness: ignorance, awakening, denial, 
guilt reduction, conversion, integration (Elkington J. 
, 1994 - 22). 

This can we underlined by the observation of the 
conferences expressed in previous paragraph. The 
first men-tion of sustainable development be-
ing published in 1987, firstly initiated in 1972 and 
developed over time in contemporary consideration 
of sustainability within the last three years. As previ-
ously stated, environmental concern can be seen 
started in 1972 when simultaneously the UN and 
the CoR initiated conferences and meetings dedi-
cated to environmental concern. However it was not 
until 1987, with the publication of “Our Com-mon 
Future”, of that sustainability actually started. This 
means that it took 15 years to achieve and agree on 
an actual concept.
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In 1992, environmental measures are by some 
still been seen as breakdown on economic growth 
(Straaten, 1992-17). Van der Straaten (1992-17) 
argued that there is a discrepancy between costs 
and benefits when envi-ronmental measures come 
up for discussion. This can be seen as part of the 
development and maturation of sustainability at 
that time. 

figure: Development of sustainability (Elkington)
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Attention fluctuation
Environmental awareness developes in a wave-
pattern as Nunen (2010) states and can be seen 
in the graphs above. Elkington (2004 - 23) states 
that sustainable development has undergone three 
major pressure waves.

The first wave, around from Silent spring (1962) to 
the second Oil Shock (1978), brought the under-
standing of ending resources and what impact hu-
man activities had on the environment and planet 
earth (Elkington J. , 2004 - 23).

The second wave was based on the need for new 
products and production techniques (Elkington J. , 
2004 - 23), during this 2nd wave ‘Our Common Fu-
ture’ (WCED, 1987), ‘The Green Consumer’ (1988), 
and the Netherlands Environmental Policy Plan 
(1989) were published. 

The third wave mainly focused on recognition of 
sustainable development needs for changes in 
governance and businesses thinking and acting (El-
kington J. , 2004 - 23). In which the Corporate Social 
Responsibility rise can be seen .

The development of sustainability is searched and 
visualised by Elkington (top graph) and Van Nunen 
(bottom graph) on the previous page. The top graph 
is based on a study to patents and the bottom 
graph on the presence of sustainability aspects in 
programs of political parties people voted on. 

Although there are some slight differences between 
the two graphs, the similarities dominate by far. 
Besides this it seems to be clear that there is a cor-
relation between other international and national 
issues and the level of attention paid to environ-
mental issues.

figure: Development of sustainability (Van Nunen)
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Environmental issues dominated the political 
agenda only when the dramatic need for measures 
needed to be taken became close to the public and 
only when there were no other dominant political 
issues like economic crises  or unemployment rates.
 
The figure of Van Nunen is based on the impact 
of environmental issues implemented in political 
programs. The figure shows tremendous variations 
in environmental influence and thereby attention. 
What strikes is the effect of major decrease in 
impact when other issues are at stake. From this 
perspective and given the fact that an enormous 
economic and financial crisis is at stake would be 
resulting in a drop down of attention during the last 
years. This however did not happen ; the attention 
despite the crisis did not disappear as would have 
been expected in line with drop downs in the past. 

Drivers for sustainable development
Sustainable development according to Elkington 
depends on 7 drivers: markets, values, transparency, 
life-cycle technology, partnerships, time, and corpo-
rate governance (Elkington J. , 1997 - 30); (Elkington 
J. , 2004 - 23)]. 

Van Nunen (2010) underlines one of these drivers 
by his statement that: ‘the government plays an 
important role in environmental awareness’. When 
the government supports the development it re-
moves the non-committal element of environmental 
awareness (Nunen, 2010). 

Seven vectors in the system of sustainable develop-
ment are: science, activism, institutions, access, 
finance, economics, and culture (Elkington & Braun, 
2013).

Breakthrough: system change
Elkington & Braun state that a system change is 
needed to realize a breakthrough in sustainable de-
velopment (Elkington & Braun, 2013). The evolution 
of sustainable development is by them visualised in 
the figure below. 

This picture shows that for a breakthrough it is 
needed that more and more company’s internal 
affairs are involved as well as external stakehold-
ers. External stakeholders on the vertical axes and 
internal affairs on the horizontal axes. Both axes are 
needed to grow for the ultimate breakthrough. 

Conclusion of the development of sustainability
However the latest environmental conferences did 
not result in any specific legislation or compulsories 
and this could be understand in line with the finan-
cial crisis, this could mean that a new ground level 
was created and from now on, simultaneously re-
covering from the crisis the environmental attention 
could only grow. This is off course a very positive 
sign in the development of sustainability.

The two graphs on the previous page show an 
upward line in environmental awareness and 
implementation. Previously was expounded that 
sustainability had only achieved attention when no 
serious situations as war for example dominated 
the news. Also was set out that a serious envi-
ronmental tread as an oil-crisis or nuclear treads 
dominated the news. In times of high unemploy-
ment figures or other circumstances which directly 
affect households the attention for sustainability 
diminished. The current (2013) financial situation 
however seems to have less significant impact on 
the attention and awareness for sustainability. The 
development of sustainability already passed three 
waves of development of which the latter wave 
caused awareness of the need for change in politics 
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and business. It appears to be grown far enough to 
resist this, what previously most likely would be a 
drop down in attention. 

There are currently notables who plead that sustain-
ability is the only way to come out of the crisis. 
Conquer the situation on a stronger condition. 
Decrease of need for raw materials decreases the 
dependency on foreign politics and reduces the 

costs. Decreasing the need for energy contributes to 
the affordability of residents and increases the com-
petitiveness of companies. 

The need for change is underlined by the plea of 
Elkington (2013) who argues that a system change is 
needed to achieve a breakthrough as visualised in the 
figure below. 

figure: Development of sustainability; from denial to breakthrough (Volans - Elkington)
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2.1.1. Sustainability in the Netherlands
Environmental policy in the Netherlands was one 
of those topics that typically divided the traditional 
left- and right-wing politics (Straaten, 1992-17). 
Since industrial development after the Second 
World War, when environmental issues where heav-
ily underexposed, air and water pollution were very 
common. At the end of the 1960’s environmental 
disruption and degradation became manifest. Both 
the Rotterdam and Rijnmond region were infamous 
examples of public pollution (Straaten, 1992-17). 
These examples enabled the public awareness; all 
sections of society became aware that something 
had to be done (Straaten, 1992-17).

Environmental awareness in the Netherlands was 
amongst the highest in Europe at that time. Not co-
incidental outside the USA the highest numbers of 
copies of ‘Limits to Growth’ (Meadows, Meadows, 
Randers, & Behrens, 1972) of the CoR were sold in 
the Netherlands (Tellegen, 1989 -51)& (Straaten, 
1992-17). The, to Dutch translated version: ‘De 
grenzen aan de groei’ was published within the 
same year (1972).  

The ‘polluter pays’ principle was accepted as a start-
ing point for environmental policy in the Nether-
lands  (Straaten, 1992-17). 

Corresponding international attention, at the end of 
the 70’s till mid 80’s environmental issues disap-
peared from the political agenda in the Netherlands 
due to the economic crisis at that time. Public 
debate focused more on unemployment rate figures 
then on environmental issues. The second half of 
the 80’s there was a turning point, public awareness 
and attention returned back. Tellegen (1989 -51) 
states that Sept 1988 to Sept 1989 was a period in 
which environment grew to a political issue. This 
also due to the publication of the Brundtland report 

in 1987, a new start for the Dutch environment 
policy was made.

This report gave very welcome support to the Dutch 
minister of the Environment who without delay 
argued that the principles of sustainable develop-
ment, as defined in that report, should be the 
starting point of every environmental policy in the 
Netherlands. To underline his statement the minis-
ter of housing, physical planning and environment 
made use of the National Institute of Public Health 
and Environmental Protection (RIVM). This institute 
made a study of the state of affairs regarding the 
Dutch environment: ‘Concern for Tomorrow’. 

The conclusions of this study were dramatic. The 
Dutch environment was in a very bad state. In the 
Netherlands extreme intensive methods of farming 
was executed (Tellegen, 1989 -51). 

 “Of all countries in the world, the Nether-
 lands has the largest nitrogenous fertilizer 
 consumption and the largest automobile 
 density per square kilometre.”  (Tellegen, 
 1989 -51)

Emissions in the most important polluting substanc-
es would have to be reduced by 70 to 90 percent 
(Straaten, 1992-17).

The Dutch Queen devoted het Christmas speech of 
1989 entirely to the environmental problems; she 
stated:

 “The earth is slowly dying and the 
 inconceivable – the end of life itself – is 
 becoming conceivable” - Her Majesty 
 Beatrix, Queen of the Netherlands accord-
 ing to: Tellegen, 1989 and NOS (Assel
 donk)- translated from Dutch
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NEPP - National Environmental Policy Plan 
(1989)
Now alarming figures and statements of environ-
mentalist were confirmed, it became easier to 
apply radical political measures, which resulted in 
May 1989 to the submission of the Dutch National 
Environmental Policy Plan (NEPP). This rapport in-
troduced ‘sustainable building’ (‘duurzaam bouwen’ 
in Dutch) in the Netherlands (Duijvestein, 2009-65). 
The aim of this plan was to achieve sustainable de-
velopment in the Netherlands and a plan to realize a 
sound and healthy surrounding (Straaten, 1992-17).
 
On account of this innovative report the Neth-
erlands gathered an international leading role in 
environmental policy at that time, the Dutch policy 
was a model to the rest of Europe.

The NEPP contained also a list of common causes 
for different environmental problems (unsustainable 
occurrences) with aspects as (Tellegen, 1989 -51):

- Increasingly greater energy consumption
- The neglect of quality aspects
- Product lives have been shortened, repair 
 possibilities diminished, and the recycling 
 potential reduced.
- Et al.

This was already in 1989 set out but still in contem-
porary time very topical subjects. These issues on 
energy and materials and products are still chal-
lenges. Although progression is made, real improve-
ments on these fields since 1989 can be addressed 
as limited.

The NEPP incorporated its own limitations: “it shows 
the powerlessness of government, being unable to 
take the necessary policy decisions” (Tellegen, 1989 
-51). This document also encompasses that deci-

sions concerning legislation considering environ-
ment issues. Costs have been transferred to another 
level, scale, country, or generation sometimes (Tel-
legen, 1989 -51).  Environmental costs were hereby 
not taken but passed through.

Consistent policy
The Dutch Social Economic Counsel (SEC) (sociaal 
economische raad in Dutch) brought to attention 
in their advice (SEC advice 2010/03) to the national 
government that this is the time for action; business 
as usual is no longer an option. They consider it 
highly important to consider this crisis as a perfect 
opportunity to emphasis sustainable develop-
ment. The SEC pleads for an integrated structured 
approach on sustainable policy. This should lead 
to a national sustainability strategy in which social 
partners as well take their responsibility.

SEC concludes that Dutch policy concerning sustain-
ability is too much decentralised organised.  The SEC 
pleads to streamline this policy. Besides this, the 
SEC concludes that there is a lack of cohesion with 
European policy, which in itself seems to be frag-
mented as well. Where the Dutch policy is mainly 
focused on environmental issues, European policy 
merely is oriented on social aspects as well. This is 
considered to be a lack in Dutch policy concludes 
the SEC. 

Long-term policy should according to the SEC be 
protected against short term political fluctuations. 
Then and only then, company investments are pos-
sible and attractive to improve sustainable develop-
ment. 

The SEC in their advice 2010/03 concludes that 
domestic policy is inconsistent, incoherent and 
fragmented and thereby restraining sustainable 
development. Because of this inconsistent policy 
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companies and other investors cannot count on 
consistent national policy and thereby resulting 
insecurities on their investments. 

According to the SEC  it is highly important that 
policy is consistent and in cohesion; civilians and 
companies otherwise experience this as very 
troublesome in which investments on sustainability 
fail.  The Netherlands tend currently to be behind 
international development however some Dutch in-
ternational operating companies have perfect skills 
to be ahead of the development. 

The way we consume live and act has direct and 
indirect consequences on the environment, these 
environmental costs can be addresses towards the 
polluter, the infamous ‘polluter pays principle’. The 
SEC advises this measures which could enclose tax 
alterations to be done at European scale, to protect 
companies’ international competitive positions.

Aim for a bio-based economy
The Dutch Social-Economic Council (SEC) also 
pleaded in their report ‘More chemistry between 
green and growth (SEC Commision sustainable 
development, 2010), for a bio-based economy. 
Bio-based materials can increasingly contribute to 
a sustainable economy. Biofuels appear not to be 
a success because the competition to food pro-
duction. Biobased materials can replace materials 
for fossil raw materials and thereby contribute to 
closed loops on materials. 

According to the SEC the government should fully 
support the bio-based economy; an ambitious 
agenda for innovation is needed for this (SEC Com-
mision sustainable development, 2010). Because 
financial possibilities are limited choices need to be 
made. 

Environmental awareness in the Netherlands was 
high, also illustrated by the high sales of Limits to 
Growth in 1972, the NEPP, and the queen’s Christ-
mas speech. With the NEPP the politicians started 
high in supporting environmental awareness and 
development. Politics however was not consistent 
over time and caused uncertainty by implementing 
plenty of measures. Measures aimed to support 
altogether appeared to work counter effective as a 
result of the uncertainty it caused ( (SEC Commision 
sustainable development, 2010).

2.1.2. Conclusion
Sustainability is about man and nature and how 
life could last forever. However negative effects are 
visible and clear it appears difficult to achieve global 
consensus on measures to decrease the negative 
environmental impact. The development over time 
secured the development from complete diminish-
ing due to current crisis. The Netherlands had a 
shot-start in implementing sustainability in political 
instruments but appeared over time not to be able 
to succeed this and even negatively affected the 
development through the plenty different measures 
in a short period of time.

2.2. Building

Since the subject of this search is sustainable 
building, next to the conceptual definition of sus-
tainability, this paragraph focusses on ‘building’.

Expressed will be:

- Definition of building
- Building process
- Buildings and their surrounding
- The building sector
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- Innovation in the building industry
- Challenges and changing objectives

2.2.1. Definition of building
Building is both a verb and a noun. This is under-
lined by the definition given by Oxford advanced 
learner’s dictionary (7th edition):

1- A structure such as a house or school that 
 has a roof and walls
2- The process and working of building

In this report ‘building’ comprise both definitions in 
line with the quote of Brand, also previously already 
expounded:

 “building contains a double reality. It 
 means both the process of building as well 
 as the product that is created” – Brand 
 (1994)

Excluded in this is the civil engineering and con-
struction. In this rapport both definitions of building 
are incorporated and meant with using ‘building’.

2.2.2. The building sector
‘The building sector is the second largest in the 
world’ (Brand, 1994). 

The residential and utility building sector counts of 
6,5% of GDP. Around 350.000 employees working in 
the sector. 

Figures
The building sector is according to Lichtenberg 
(2006 ) responsible for:

- 25% of transportation
- 35% of all waste
- 10% of national energy usage is used by 
 producing building materials
- 30% of national energy usage is used by 
 buildings
- 30-40% of CO2 emissions

The figures mentioned in a paper by Van Egmond 
(2011) are even higher: 

Up to 50% of raw materials gained from the earth 
are transformed into building products. 40% of 
all energy is used into the building industry and 
buildings in the world. And ultimately 50% of the 
worldwide waste (recycling and recovery excluded) 
production is directly or indirectly caused by the 
building industry. Besides all these figures the build-
ing industry consumes 12-16% of all fresh water 
worldwide. 25% of the wood harvested, 20-30% of 
all greenhouses gas emissions (Egmond, 2011). 

Different sources come to different percentages but 
concluded can be that the building sector is respon-
sible for a significant share.

These statistics show that the built environment 
and the building sector for a significant part are 
responsible to the environmental impact. Therefore 
measures and actions done at buildings contribute 
significantly to environmental improvement .

Inefficiency in the building industry
Construction is hereby much more expensive than it 
should be according to Lichtenberg (2006), due to:
- Failure cost in the construction stage is 
 around 10% 
- A third part of the by the building sector 
 produced waste, created during the con-
 struction stage. 
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- Construction workers only spend 40% of 
 their time to the actual construction work.

The building sector is also known for its delivery 
points at completion of projects (Lichtenberg, 
2006). 

Culture and characterizations
The sector is fairly conservative according to Rot-
mans, inward-looking and only responsively working 
(Rotmans, 2010). The client is very powerful and 
dominates actions. 

Working methods in the building sector can ac-
cording to Rotmans be typified as ‘hit and run’, and 
steered by costs, efficiency, and returns (Rotmans, 
2010). 

The sector is typified as intensely fragmented, 
focused inwards, little transparent, conservative, 
vulnerable integrity and tortured by incidents that 
cause negative publicity (Bouwteam, 2012). The 
building sector often does not put the client first, 
which restricts developments and innovative initia-
tives (Bouwteam, 2012).

The sector had structural issues of high failure 
costs, a surplus of commercial real estate, and a 
qualitative mismatch between supply and demand 
of residents (Bouwteam, 2012).  These issues were 
already apparent before the crisis but are due to the 
crisis more urgent (Bouwteam, 2012). 

Duffy (1990) describes the building industry as 
founded on projects and typifies the building indus-
try as:

- Obsessed to finish the job
- No culture
- No sense of continuity

- No history
- No feedback

The industry is besides that suffering structural 
amnesia according to Duffy (1990). Contemporary 
building practice can still largely be seen like this. 
Working on a job to finish and start subsequently on 
a new job. The absence of feedback is recognizable 
still too.

Division of responsibilities
A barrier for innovation in the construction industry 
is the division of responsibilities. Every specialist is 
responsible for their own part but due to that much 
interrelates; it is hard to determine where it specifi-
cally was caused by. 

Besides that the design and the selection of building 
materials is mainly done by designers and consul-
tants and only to a minor extend to contractors and 
other executive parties whilst the latter one often 
needs to guarantee.  Resulting in buildings that are 
aesthetically sound but over budget, finished too 
late, and inferior guarantees (Egmond, 2010).

2.2.3. Building processes
The building sector is characterised by its chain of 
many parties, also named building-column, whom 
together need to realize the building (Donkervoort 
& Geurts, 2006). For one project many parties 
are involved, the configuration of these parties is 
however unique per project (Donkervoort & Geurts, 
2006). This is visualised in the picture below.
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The building sector exists out of many individual 
processes. These processes are mostly succeeding 
one another. There is little knowledge present about 
each other’s processes (Rutten, 2010). A common 
interest is vacant. This leaves little space for in-
novation and improvement of the process (Rutten, 
2010). The process as we know it now is however 
very fragmented, an average project involves 
around hundred organisations (Rutten, 2010). 

In the traditional building process the clients brings 
together a number of parties to create a unique 
project. This way of building however does not 
longer satisfy. The building sector has become too 
complex, the number of participants has become 
too large, options are numerous, and it has become 
impossible to implement all the right expertise so 
that it results in an optimal result. Results of this is 
an inefficient process, high failure costs, and an un-
satisfying project Huybregts in the Dutch magazine 
BouwIQ  (BouwIQ, 2007).

Building projects become increasingly more 
complex, the number of parties involved likewise. 
Increased integration and cooperation in the build-
ing sector which also needs to communicate better 
(Rotmans, 2010). The sector is too diverse and 
fragmented working in a building column which 
is still very traditional and almost linear organised 
which means that one needs to wait for the other 
(Rotmans, 2010). Every individual company in the 
chain works individual and has barely contact with 
the clients according to Rotmans in his publication 
‘Transitieagenda voor Nederland’ (Agenda for tran-
sition in the Netherlands).  

De Ridder (2011) describes the building sector as 
follows: in the building sector 3 parties play a role, 
working on a once-only project: clients, advisors, 
and contractors. These parties own knowledge 
concerning the process but do not about construc-
tion itself.

Users (interested in value for money) and produc-
ers (money for value) and suppliers do not have a 
position is this whilst these parties are crucial for 
creating industrial custom made work. 
The building sector is characterised as: traditional 
working, fragmented, full of mistrust, competition 
on price, squeezing of sub-contractors, budget and 
time expiring, failure costs, etc. Creating immovable 
and hardly adaptable buildings (Ridder, 2011). 

In the building sector everything is unique: location, 
team, product, client, etc. Every time starting from 
scratch on a new unique project (Ridder, 2011). Next 
to that one of the most typical characteristics of the 
building sector is that the ones that produce, have 
not thought it out themselves (Ridder, 2011).  

Due to the large share on environmental impact 
of the building sector as previous expounded, the 
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figure: Building proces (Lichtenberg) with editing
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local and global policy should aim for the building 
sector in a more sustainable world with a healthier 
economy (Ridder, 2011). 

 The whole industry is obsessed with 
 finishing the job. The cameras flash, the 
 tape is cut, the major leaves, and the 
 caravan moves on to the next project. 
 Duffy (1990) 
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Stakeholders in the building sector
As stated previously, the building sector is char-
acterised by its many stakeholders (Donkervoort 
& Geurts, 2006). Many parties are involved in the 
building sector as visu-alised by Van Hal (2009) in 
the picture below. 

figure: Building sector based on figure by Anke van Hal
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Improved building process
Splitting up this process has advantageous for 
multiple parties involved. By splitting up this 
process builders are not hindering one another in 
their working process. Hereby the building process 
is much more efficient according to Lichtenberg 
(2006). Lichtenberg pleads for ‘Slimbouwen’: split-
ting up the building process in order to facilitate 
each individual part and the quality of the product.

Brand states and illustrates in the quote above the 
importance of building to us. The built environment: 
in which we live, work, relax, and enjoy.  

The building sector feels responsible for the quality 
of the built environment. “The symbiosis between 
man, the built environment and landscape is cen-
tral” (Rotmans, 2010). 

Buildings and their man-made surrounding can also 
called the built environment. 

2.2.5. Innovation in the building industry
Sustainability in the building sector can be seen as 
an innovation. On innovation plural publications are 
done, not all however do also count for the building 
sector.

In the building sector many innovations are on the 
level of building components, but hardly on concep-
tual level (Lichtenberg, 2006).   

Suppliers can be innovative but only on their own 
respectively small territory (Lichtenberg, 2006). 

Innovation by addition
Lichtenberg (2006)argues that innovations in the 
building sector are only ‘innovations by additions’ 
and not real innovations on for example build-
ing system level. Thickness of insulation increases 
within the same system over times for instance.

Lichtenberg argues that the current building system 
is in essence not really different than during the 
Roman Times.  

Currently developments like integrated building pro-
cess are next to Slimbouwen introduced to improve 
the building process.

2.2.4. Buildings and their surrounding
  
 “If you look up from this book, what you 
 almost certainly see is the inside of a 
 building. Glance out a window and the 
 main thing you notice is the outside of 
 other buildings.” (Brand, 1994)

services

structure +
floor

elevation + roof

infill

completion

Slimbouwen construction proces

figure: Split-up building process, Slimbuilding (Lichtenberg)
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Rogers’ Model
One of the most notorious models for innovation is 
defined by Rogers. As Van Hal and Vink (2003) also 
acknowledge the development of sustainability has 
a strong tension to Roger’s model of innovation. 

Roger divided 5 groups in the acceptation process of 
innovation: innovators, early adaptors, early major-
ity, late majority, and laggards. These groups are 
divided as in the figure below. 

Innovation champion
Besides this model Rogers also states that it is 
of paramount interest that one of the participat-
ing stakeholders performs the role of innovation 
champion. For the building sector in which many 
stakeholders are involved as previously set out, one 
is needed who is strongly convinced of the need of 
sustainability in the built environment. If a leader 
as described is vacant, financial and time-related 
aspects will rapidly gain ground which will result in 
the decrease of sustainability results. New prod-
uct development needs more time, attention, and 
money; however the earlier experts collaboration 
is the lower the extra costs will be (Rogers, 1962) & 
(Hal A. v., 2005).

Of paramount importance is good and suited 
communication. Not every group needs the same 
communication; therefore classification is needed 
and thereby corresponding specific information (Hal 
A. v., 2005). 

The adaptation of innovation therefore progresses 
as visualised in the figure below.

figure: Innovation adoption curve by Rogers (Van Hal)

figure: Innovation adoption process (Van Hal)
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Necessities for successful innovations in the 
building sector
Preconditions that according to a study by Van Hal  ( 
(2003) need to be met for a success:

- Not (too) complicated
- Visible
- Early collaboration
- Set objectives
- Engagement of manager
- Evaluate experiences
- Create mutual interest
- Divide separate groups
- Good communication to all stakeholders

Building sector for transition
However individual innovators are realizing prog-
ress, the building sector as a whole lags behind (Rot-
mans, 2010). Other sectors already made the shift 
towards service and value-creation. The building 
sector retains within the industrial phase due to too 
strong focus on the short-term, reduction of costs 
and centralizing its building-column. 

Due to the current structure the building sector 
does not develop in an innovative and sustainable 
direction (Rotmans, 2010). A general consensus 
is on that a transition of the sector is necessary, a 
deep change on every level:

A shift from supply to demand, and from deliver-
ing service instead of products; from a sector that 
is economic profitable to create added value for 
society (Rotmans, 2010).  

2.2.6. Building trends
However the development of sustainability in the 
building engineering industry follows a wave move-
ment, already in 2003 Van Hal and Vink in their pub-

lication ‘Building Trends’ (Hal & Vink, 2003)pointed 
out seven trends on sustainable building engineer-
ing which still can be recognized in contemporary 
building industry. The wave pattern development 
follows according to Van Hal and Vink the Rogers 
model of innovation.

Restructuring - A focus shift from new building 
development towards restructuring and renova-
tion and conversion of existing buildings. No longer 
just build new building and leave existing outdated 
buildings vacant and be on the decline. Existing 
impoverished inner-city areas need full attention to 
remake them better liveable.

Build with lifespan – design with the time variable, 
realise and consider the proposed lifespan of the 
building and design according to.

Reduction due to symbiosis – let buildings and areas 
profit from each other, ones abundance can be the 
shortage of one another. 

Build at boundary areas – existing boundaries 
between nature and built environment fade out, 
more and more building integrate nature or vice 
versa. The dispersion between buildings and their 
surrounding is no longer as definite as ever was. 
Buildings make use of the earth, the natural ele-
ments etc. 

Interdisciplinary cooperation – make use of the 
strengths of other disciplines to come together to a 
better solution.

Combination of high- and low-tech – Combine the 
positive effects of low-tech with the advantages of 
high-tech solutions. Low-tech is in generally seen as 
better for the environment but low-tech alone can-
not stand on itself and can be combined with other 

figure: Innovation adoption process (Van Hal)
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high-tech solutions to improve the results. Good 
example of this is electronically controlled night-
time natural cooling of building.

Wellbeing – An important movement towards a 
better indoor climate. Various studies show various 
outcomes on how bad the indoor air quality and 
that results in discussions on accurate numbers. The 
result however of all of them is a poor indoor air 
quality.

From new-development to redevelopment
De Jonge (2005)observes two movements in the 
building sector. The first one is the change from new 
development to redevelopment and renovation. At 
the moment, as he states, 90% of the building sec-
tor is focused on new development which however 
counts for just 1% of the total building stock, this 
will change. 

Secondly he observes the need to change the build-
ing design and construction process. Improvement 
of processes, innovative mutual contracts, and 
chain integration are some of the movements he 
observes on this topic. Sector-wide chain integration 
is needed to cope with discontinuity in backlog. It 
is in his view of great importance that all parties do 
what they do best and leave the rest to them whom 
are good at. 

Role-change
It is evident that the tradition roles of stakehold-
ers in the building industry will change (Hal 2005; 
Egmond 2010; Jonge 2010 ). Early collaboration and 
creation of mutual interest are needed for innova-
tion which in itself is of vital importance as stated 
above. 

De Zeeuw et al. (2010) concludes that there was a 
shift in roles in urban area development, where the 

Netherlands had a long strong governmental-driven 
tradition, current situation puts commercial organi-
zations in a more leading position.  

Positive drivers
Besides restrictive forces there also are encouraging 
drivers in the development of sustainable building 
such as subsidy schemes and image related forces. 
Another important driver in this is the decrease in 
maintenance costs. The initial cost increase slightly 
but this can be gained back during maintenance 
phase. Important in this is the total cost of owner-
ship.

2.2.7. Challenges and changing objec-
tives
Rutten (2011) describes a number of points that 
affect companies in the building sector: 

- There is a growing demand for total solu
 tions, companies in the building sector 
 should be aware of that and move to
 wards that.
- The property’s final user becomes more 
 and more important.
- Transition of a focus on new built to main
 tenance.
- More standardisation and industrialisa-
 tion.
- Supplying parties are also going to be the 
 advisory party. 

It is about creating added value:

- Positioning the client first and central
- Fitting the company’s portfolio to the 
 client’s demands.
- Creating efficiency: aim for the best value 
 for money ratio.
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Initial costs are of minor importance compared to 
maintenance costs and company operating costs.  

Innovation on the renovation market should meet 
certain requirements: 

The user should always be placed first and in a 
central position. This comprehends the freedom of 
choice, minimized inconvenience, and maximized 
usage possibilities (Liebregts & Bergen, 2011). The 
new ideal: optimal service to the customer on an 
environmental responsible manner for acceptable 
value for money ratio (Liebregts & Bergen, 2011).

Investments in buildings are 1/3rd to materials, 
1/3rd to labour costs, and 1/3rd to process costs 
(Liebregts & Bergen, 2011). 

The challenge in the building sector is standardisa-
tion with individual specifications and finishing. 
Searching for ‘the series of one’. Industrial standard-
ized elements that can be custom finished or deliv-
ered. The kitchen department of the sector already 
made this development (Liebregts & Bergen, 2011). 
The Living Building Concept underlines this need for 
standardisation.

In the LBC clients need to specify context instead 
of specific products: setting a program of wishes 
instead of a program of requirements. Hereby 
room for solution is created instead of the stringent 
specifications. Because this space for solutions that 
is created, suppliers can choose and engineer the 
best solution for which they become responsible 
and which they need to guarantee (Ridder, LEGOli-
sering van de bouw, 2011). Competition will be on 
value for price instead on sigillary price. Knowledge 
become a competitive aspect which means that 
developing knowledge becomes more crucial and 
relevant for companies. Closing learning curves is 
therefore needed and an opportunity to improve 
(Ridder, LEGOlisering van de bouw, 2011). 

Knowing this provides opportunities for new busi-
ness models. In this also the financial space for 
sustainable renovations is located. Initial invest-
ments that result in lower company operating costs 
are apparently very profitable (Rutten, 2010). 

Currently the building sector is too much project 
oriented and too less supply-driven. The sector is 
focused too much on materials and too little on 
products that need to satisfy clients (Liebregts & 
Bergen, 2011). 

For the renovation market, more should be thought 
in cycles of materials. Re-use of materials and de-
sign and assembly for de-construction. For realizing 
progress new forms of collaboration are needed. 
Besides that it needs that renovation concepts be-
come affordable (Liebregts & Bergen, 2011).

exploitation costs operation costs

investment 
costs

design
building

figure: Cost-ratio; comparison of initial costs to operational 

costs (Rutten)
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Knowledge models are needed instead of infor-
mation models. It is important to know what the 
effects, of for example energy usage, are if for 
example the façade changes (Ridder, LEGOlisering 
van de bouw, 2011). 

De Ridder (2011) pleads for a structural taxing of 
raw material usage and emissions. 

2.2.8. Conclusion
Buildings are part of people’s lives: much time is 
spend indoors. The building sector is responsible 
for a large share of unsustainable effects. And is 
thereby a significant sector of focus in order to 
achieve sustainability. 

The building sector exists out of many different 
companies, firms, and other stakeholders. Mostly 
working sequential with divided responsibilities in 
a sector which is classified as conservative, little 
transparent, and working based on ‘hit and run’. 
As a result of the strong fragmentation and the 
divided responsibilities real innovations are hard to 
accomplish. 

Innovations need to be clear, apparent, visible, 
contributing, and communicated specifically on the 
specific target group.

The building sector stands at the start of a transition 
which is needed according to general consensus. In 
the transition development it appears difficult to 
integrate the small and middle sized companies due 
to the strong routines embedded in the sector. 

Transition of the building sector is needed to shift 
from an supply driven sector to a demand driven 
industry that delivers services instead of products. 
Changing from a conservative, little transparent into 

a transparent customer oriented sector. A sector 
which delivers total solutions to the client. Focus-
sing on total cost of ownership instead of initial 
costs. 

Standardisation in the sector has to grow , standar-
disation with customer specific finishing.

In line with the previous analysis of ‘sustainability’ 
and ‘building’, this paragraph focusses on ‘sustain-
able building’ (SuBu). In this paragraph a description 
of to SuBu related aspects and concepts will be 
given and analysed as well as a definition of SuBu. 

Firstly will be focussed on the relevance of SuBu, 
subsequently the focus will be on the definition 
and its comprising aspects. On adaptability, one 
of these aspects the next paragraph is dedicated. 
This will be followed up by paragraphs on the costs 
and labelling of SuBu which in the end leads to the 
concluding paragraph on the essence of sustainable 
building. 

2.3.1. Relevance of sustainability in the 
building sector  and the built environment
It is important to determine to what extend the 
building sector and the built environment are 
reliable for unsustainable behaviour; depletion, ex-
hausting greenhouse gasses and waste production. 
Building constructions contribute for a significant 
part to contemporary global pollution which was 
also previously was expounded. 

The construction and operation of buildings 
consumes much energy and produces a significant 
amount of waste. Besides this it appeared that 

2.3. Suztainable building
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some materials and systems used in or out the 
building cause negative effect to the users health. 
Some examples from this are poor indoor climates, 
toxic materials as for example wallpaper and roofing 
etc. Subsequently the need to build and maintain 
more sustainable may be clearly.

Reducing emissions from buildings significantly 
contributes to stop climate change (Noailly, Batra-
kova, & Lukach, 2010 -54). In Europe, 160 million 
buildings absorb 40% of all energy and represent an 
equal part of all carbon dioxide (Noailly, Batra-
kova, & Lukach, 2010 -54). In the Netherlands this 
percentage is 33% of the total carbon emission 
(Noailly, Batrakova, & Lukach, 2010 -54). Previously 
was already pointed out that the building sec-
tor is responsible for 35-50% of the world’s waste 
production and 50% of the gained raw materials are 
needed for building products. The government aims 
for a reduction of 50% in 2030 compared to 1990 of 
energy use (Noailly, Batrakova, & Lukach, 2010 -54). 

Positive effects of SuBu
The need for SuBu comes according to Rakhorst 
(2011) down to preventing of occurring scarcity 
and the increasing risks that come with vacancy of 
property, the dependence on fossil fuels, and the 
increasing cost price of raw materials.

Sustainable renovating the existing stock would 
make the surrounding and country more beautiful, 
increase quality of life, increase healthiness, and 
more challenging surrounding (Rakhorst, 2011). 

Kok & Jennen exposed that green buildings achieve 
a 6,5% higher rent. This proves the benefits of en-
ergy efficiency measures. Besides that the distance 
to the nearest railway station influences the rent. 
Every extra kilometre distance to the nearest railway 
station decreases the rent with 13% (Kok & Jennen, 

2011). Next to that it stimulates the Dutch building 
sector and economy according to Rakhorst (2011).

2.3.2. Definitions and aspects of sustain-
able building?
In this paragraph a number of definions will be 
given firstly, subsequently individual aspects con-
cerning sustainable building will be set-out in the 
following paragraphs.

Definitions
In line with the Brundtland definition on sustainable 
development, sustainability in the built environment 
can be seen as: 

 “A built environment that meets the 
 needs of today without compromising the 
 abilities of future generations” 

A better description of sustainable building was 
found in ‘The HOK Guidebook to Sustainable Design 
(Mendler, Odell, & Lazarus, 2006):

 “Sustainable design recognizes the inter
 dependence of the built and natural 
 environment; it seeks to harness natural 
 energy flows and biological processes, 
 eliminate reliance on fossil fuels and toxic 
 materials, and improve resource efficien-
 cy. In the short run the impact of these 
 changes will be to reduce the environ-
 mental impact of our design. In the long 
 run, the goal is to create buildings that 
 are not only not harmfull but actually part 
 of the systems and restorative of those 
 systems. Sustainable design is concerned 
 with the quality of our environment as a 
 whole system. ….. However issues related 
 to land use, communication planning, and 
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 regional planning are also of primary im-
 portance. In the end, the goal is to create 
 buildings and communities that are part 
 of the natural world, living off of nature’s 
 abundance but being regenerative and 
 supportive of all other living systems.” – 
 (Mendler, Odell, & Lazarus, 2006)      

Mulhall & Braungart’s (2010) definition of a cradle 
to cradle building:

 “A Cradle to Cradle building contains 
 defined elements that add value and 
 celebrate innovation and enjoyment by 
 measurably enhancing the quality of 
 materials, biodiversity, air, and water; 
 using current solar income; being de-con-
 structible and recyclable, and performing 
 diverse practical and life-enhancing func-
 tions for its stakeholders.”

Kibert describes sustainable construction (2003): 

 “Sustainable construction: reduce, reuse 
 and recycle resources; protect nature in all 
 activities; eliminate toxic substances from 
 construction; apply life cycle economics in 
 decision making; and create a quality built 
 environment (aesthetics, durability, main-
 tainability, to name a few quality as
 pects).” (Kibert, 2003 -89)

CIB: International Council for Research and Devel-
opment in Building and Construction (CIB, 2011) 
defined as:

 “The creation and operation of a healthy 
 built environment based on resource 
 efficiency and ecological principles.” 

Van Hal (2000) in her PhD thesis defines SuBu as:

 “The development, management, and 
 maintenance of the urban environment, 
 including the demolition and removal 
 of building in such a way that the environ-
 mental efficiency is enlarged.”

Van Hal (2011)describes that good sustainable 
building also comprises taken into account all stake-
holders not only over here but also people abroad 
in for instance tropical rainforests. Future genera-
tions are also taken into account.

Van Hal in her blog on the platform ‘Duurzaam ge-
bouwd’ (2011) states that the major point and aim 
is to improve the quality of the built environment 
and sustainable building is a means to this end. This 
is fundamentally different then that SuBu is the 
objective itself. 

CO2-neutral vs. CO2-emission free 
The terms ‘CO2-neutral’ and ‘CO2-emission free’ are 
frequently used in building practice. It appears how-
ever that there are differences in used definitions of 
these concepts (Hal, CO2-neutraal, CO2-emissievrij; 
de verwarring ten top, 2009 - 66). There appears of-
ten to be a definition confusion (Hal, CO2-neutraal, 
CO2-emissievrij; de verwarring ten top, 2009 - 66). 
From research Van Hal (2009 - 66)concludes that:

- CO¬2-neutral: buildings of which all emis-
 sions of CO2 are compensated
- CO2- emission free: buildings that do not 
 emit CO2

It has however to be noticed that the latter case is 
that hard and difficult to achieve that this hardly can 
be an objective (Hal, CO2-neutraal, CO2-emissievrij; 



55

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3    4 - 5 - 6     7 - 8 - 9 - 10    11 - 12 - 13 

I

Introduction

Part IV
 - Conclusion

de verwarring ten top, 2009 - 66). Rau states on this 
that CO2-neutral is a good thing, CO2 free is a bad 
thing because CO2 free means that it does not live. 
CO2 means life (Rau, 2011).

Reduction of need
First gains in sustainability can be achieved by 
reducing to only the necessary needs. Everything 
that is not needed, does not need to be gained, pro-
duced, transported, maintained, and demolished. 
Therefore reducing to what strictly is needed on 
materials and energy decreases the total environ-
mental impact (Rau, 2011).

The energy that can be generated with PV-cells 
but next to the purchasing costs, the production 
of renewable energy also costs materials for, for 
example the production of PV-cells and windmills. 
Next to that a grid is needed for transportation and 
to catch up fluctuations. Grids also cause loses for 
transportation. 

Energy
Besides mortgage or rent the energy bill is the occu-
pant’s main debit . Besides the sustainability issues 
of energy, it also plays an important factor in the 
affordability of living.

 Decrease the usage of energy is needed for the 
ending resources of which energy currently mostly 
is produced, and to reduce emissions. For oil, coal, 
gas and nuclear, besides the costs for these, also 
international dependencies play a role. Therefore 
decreasing the needs for energy reduces depen-
dency and costs. 

On the decrease of energy use, in 1996 Novem, a 
governmental organisation introduced the Triad En-
ergetics (Trias Energetica in Dutch) which was later 
by the University of Technology of Delft worked out 

by Duyvestein. These placed the emphasis on the 
order in this model.

The Triad Energetics exists out of three subsequent 
steps on energy:

1. Reduce the energy demand
2. Use renewable energy
3. Use the necessary energy efficient

This was a good model, certainly at the time, which 
also can be concluded from the fact that it is still 
used.
 
Since the objectives are to obtain energy neutral 
built environment by 2020 , these steps are not 
enough to achieve the targets. Therefore an extra 
step is added to the model:

1. Reduce the energy demand
2a.  Use energy from residual flows
2b. Use energy from renewable sources
3 Use unsustainable energy only if no other 
 options are left. Use them efficiently and 
 compensate with 100% renewable energy.
 (Agentschap NL, May 2012)
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figure: Triad Energetics (Agentschap NL, Dutch Government)
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Another aspect in the energy topic is the principle of 
making use of superabundance of other buildings. 
One of best know examples hereby is they idea of 
coupling a swimming pool with an ice skating rink. 
The latter one is constant asking for cold and extrud-
ing heath while the pool asks vice versa. By using 
each other’s superabundance the total remaining 
energy demand is significantly decreased.

Not alone from an energy perspective but from 
several views of sustainability, a building should 
make use and react to its surrounding. Where does 
the sun come up, where does the building require 
openings. Buildings with too many glass openings 
south oriented will heat up extensively and thereby 
needed to be cooled by air conditioning. There a de-
sign task involved to design a building that does not 
heat up but still has a good indoor climate, enough 
daylight openings and a good view outside. 

A good example of how not to is the typical office 
glass façade. The same façade regardless to the di-
rection the façade faces. As a result the building will 
use a mass of energy to cool down the unnecessary 
heated inner space. The idea of some that every 
building should be able to stand anywhere on the 
planet contradicts this and can therefore be seen as 
unsustainable.

A good example of a concept to decrease the use of 
energy by residents is the ‘Passive House’. Passive 
houses are based on the reduction of the heath 
demand to the point where supporting heating 
systems, as they are used in regular houses, are 
not needed anymore. This is achieved by very good 
insulation, high air-tightness to avoid leakage, good 
ventilation system based on balanced ventilation, 
and using passive solar energy (Boonstra, Clocquet, 
& Joosten, 2006).

The passive house ideology is not very commonly 
used in the Netherlands (2006) although the tech-
niques are available. A passive house aims to reduce 
the CO2 demand with 45% compared to a regular 
house with an EPC (Energy Performance Coefficient) 
0,8 score (2006) (Boonstra, Clocquet, & Joosten, 
2006). Currently (2013) the attention for Passive 
Houses has grown.

Nowadays the idea of buildings is tending more 
and more to a demand and supply role instead of 
singularly demanding and consuming. Every building 
should be able to generate its own electricity or at 
least contribute to the demand.

Materials
Next to energy the need for materials and subse-
quent waste production is an important aspect in 
SuBu as can be concluded from figures at the start 
of this chapter. As previously expounded, resources 
are ending: the building sector is responsible for a 
significant share of the depletion. 

There needs to be a cut down on waste production 
by the buildings, caused through demolition and 
failure. The extraction and thereby on-going deple-
tion needs to decrease significantly, buildings should 
become part of the closed loop system. 

 “Sustainable design moves away from 
 extractive and disposable systems that 
 are energy intensive, resource-inefficient, 
 and toxic toward cyclical, closed-loop 
 systems that are restorative, dynamic and 
 flexible.” – (Mendler, Odell, & Lazarus,  
 2006)

Reduce the amount of materials needed for build-
ings and design them for re-use or recycling, all of 
this to decrease the extraction and depletion of 
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the earth. All these materials need to be gained, 
worked, fabricated, transported, assembled, 
maintained, disassembled, transported and treated 
again. All these actions cost energy and that energy 
is as previously expounded mostly produced out of 
ending resources.  A cut down on the initial demand 
causes a chain of reductions not alone on the ex-
traction on raw materials but also on fossil fuel. 

Instead of making materials which are highly pol-
luting or even toxic, make and use materials that 
do minimize harm to people and the environment. 
When components are not planned to be re-used or 
recycled, it is better to use organic and biodegrad-
able materials so that after the service life these 
elements can be re-absorbed by the earth.  It must 
be noticed that paint and coatings often transform 
wood for instance in non-degradable material (Hal-
liday, 2008 - 85).

 “While environmental and economic 
 sustainability is the goal, sustainable de-
 sign is the means we as designers have 
 to contribute to that goal.“ – (Mendler, 
 Odell, & Lazarus, 2006)

Triad Ecologic and Energetics towards the New 
Steps Strategy
Next to the previously under materials described 
Triad Ecologic and under energy the energetic ver-
sion Triad Energetics that existed out of three steps:

1- Decrease demand
2- Use renewable sources
3- Remaining demand: use efficient and 
 clean

After 20 years of services, in which progress was 
made, no giant leaps were realized. Dobbelsteen 
concludes that an update is necessary. Step 3 of us-

age efficient and clean rest does not fit contempo-
rary objectives and need therefore to change. Only 
step 1 and 2 is not achievable in current building 
practice therefore new steps are needed (Dobbels-
teen & Grinten, 2009).

0- Unsustainable starting situation
1- Reduce the demand (improved insulation 
 f.i.)
2- Re-use of residual flows (health return 
 systems)
3- a. Remaining demand fill in sustainably   
 b. let waste be food

When waste must be able to be food for new prod-
ucts, this means that all products must be clean and 
nontoxic. This possesses connections to the Cradle 
to cradle philosophy (Dobbelsteen & Grinten, 2009). 

figure: New steps strategy by Andy van den Dobbelsteen
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Materials vs. Energy
 “Sustainable design moves away from 
 extractive and disposable systems that 
 are energy intensive, resource-inefficient, 
 and toxic toward cyclical, closed-loop 
 systems that are restorative, dynamic and 
 flexible.” (Mendler, Odell, & Lazarus, 2006)

Klunder (2005) in her PhD thesis concludes that 
for increasing the environmental performance of 
Dutch residents ‘energy’ and ‘materials’ are of equal 
importance. 

Van den Dobbelsteen  reveals that based on a ser-
vice life of 75 years, environmental impact  of office 
buildings is for up to 80% due to energy consump-
tion. From this 80% environmental load 90% is used 
for heating or cooling and the usage of electricity 
mainly by lighting and computers. The 80% changes 
however when the service life decreases to 20 
years. At that point environmental impact (EI) of 
energy equals the EI of building materials. From 
materials 60% of EI is in the building structure. 
Water use appeared to be of minor importance in 
the total EI.

Which becomes the most important therefore 
depends on the lifespan. It is nevertheless obvious 
that premature demolishment do cost extra materi-
als which contributes to ending resources.

Users
Although the focus in sustainable buildings often 
is on the energy aspect, users should be the most 
important factor. The time in which houses were 
built for unknown residents is over (Rutten, 2010). 
The essence of building is to accommodate people 
and products. We build buildings because we need 
them: occupants need to feel happy and sound in 
these buildings otherwise it will not be very attrac-

tive and not optimal used. Unattractive buildings 
could become attractive for demolishment which 
causes a significant impact on the environment 
because of the new resulting demand for buildings, 
and more important the energy in materials and the 
creation process will otherwise be wasted. 

Buildings can perfect score on energy and material 
but as long as occupants do not like being in it, the 
building is definitely not sustainable.

The human being is in by far most cases the main 
user of the building; people spend 90% of their time 
indoor.  Because of this, an individual should feel 
comfortable inside a building and being inside and 
it should be a healthy surrounding inside. Therefore 
it is of major importance that in a design the people 
are placed in a paramount position. One must 
appreciate being inside a building and feel comfort-
able, a good indoor climate is in this  perspective 
crucial.  

It is according to Van Hal needed to fulfil direct 
interests with sustainable solutions to really make 
progress in sustainability in the building industry. 
When people are convinced of the additional added 
values as higher quality of buildings and better in-
door climates for example of a sustainable building 
then they will be interested and participating. [Van 
Hal 2010-77]

Because user’s demands change over time and re-
quirements from, for example the point of effective-
ness use of the building change as well. Therefore it 
is important that the property is able to adapt. This 
will further be expounded in the next paragraph.

Measuring building performance
Measuring the usage of the building and the actual 
usage of energy provides insights in improving this 
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and thereby the environmental performance.  
Duffy in 1990 already pointed out the need and 
benefit of measuring building performances. This 
introduces ‘usage’ and ‘time’ in the thoughts about 
buildings (Duffy, 1990).Building performance mea-
surements indicates performance and usage and is 
very useful for management.

 “Buildings are too important to be left to 
 builders” - (Duffy, 1990)

Measuring and looking at things based on the 
building’s entire lifespan can contribute, if not is 
necessary, for SuBu.

SuBu for factor 20 achievement
Dobbelsteen pleads that the limited environmental 
performance shows that a linear approach on tech-
nical aspects for improvement is not enough. The 
factors ‘space’ and ‘time’ are often forgotten but 
likely necessary to achieve factor 20. This resulted in 
a three dimensional approach for SuBu according to 
Dobbelsteen (2002-121). 

Space use intensification
As stated previously, space is an important issue in 
sustainable building and even more important to 
sustainability in the built environment. Sustainable 
urban planning can most easily be done by using 
enough space; this however consequences in that 
cities keep enlarging and consuming rural area. 
This also comprehends an increased usage of traffic 
because distances grow. Therefore development 
should be done within existing city borders  (Van 
den Dobbelsteen & De Wilde, 2004 - 57) &(Dobbel-
steen, 2002-121). The bottom line in this is to use 
space as efficient as possible so that as less space as 
possible is needed.

The growing use of space is due to the fact that per 
capita used space increased which is influenced by 
the increase in welfare and the decrease of the size 
of households (Van den Dobbelsteen & De Wilde, 
2004 - 57). 

To enable these inner-city extensions, due to the 
on-going migration from rural to urban areas, and 
without compromising on the inner-city green level, 
the usage of the available space and land need to be 
optimised. 

Space use can be done in multiple dimensions (Van 
den Dobbelsteen & De Wilde, 2004 - 57)& (Dobbels-
teen, 2002-121):

- 2-dimensional (surface) 
- 3-D (volume)
- 4-D (time) 

figure: Acieving factor 20 in three dimensions: 

technical - space -time (Dobbelsteen, A. v.d.)
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This can be done in an intensified used perspec-
tive or in a perspective based on multiple usage of 
space. 

Intensify use of surface -2D- (increase of occupa-
tion rate, more people make use of the same office 
floor)

Intensify use of land -3D- (stacking layers, instead of 
single-layer buildings, buildings containing two or 
more levels)

Multiple use of surface -2D- (combining urban func-
tions)

Multiple use of land -3D- (stacking different urban 
functions)

The fourth dimension time can be implemented in 
all four of these (Van den Dobbelsteen & De Wilde, 
2004 - 57). Implementing the time aspect i.e. using 
the same space more hours a day or/and more days 
a week, as previously expounded.

Space use has a two direction impact on building 
materials. On one hand less material is used for the 
envelope by stacking layers but on the other hand 
more material is needed for the constructional ele-
ments. The environmental consequence of the us-
age of materials is thereby limited, the same counts 
for the building’s energy consumption. However the 
latter aspect has by far the most influence on the 
end result, results achieved are relatively low shown 
by assessed case studies. The great environmental 
improvement factor of this however is realised by 
the ‘great green area’ that is preserved and the 
decrease on transport consumption (Van den Dob-
belsteen & De Wilde, 2004 - 57). Considering the 
improvement for nature by not building on more 
rural area, a conclusion from the study done by Van 
den Dobbelsteen en De Wilde (2004 - 57)can be 
that buildings should with great preferences be built 
inside existing city borders.

Prolonging buildings’ service lifes
Assessing the buildings EI comprehends the initial 
part and the operation part. A part of environmen-
tal impact (EI) is produced over the building’s opera-
tion time. The initial constructing process in which 
materials are used and labour is needed for this, 
the longer the building’s lifespan the smaller the 
share of the initial part in the total EL is. Therefore 
prolonging the building’s lifespan decreases the EI 
(Dobbelsteen, 2002-121). Adaptability is needed for 
prolonging this lifespan due to that changes in use 
cannot be predicted but do affect the buildings suit-
ability (Dobbelsteen, 2002-121). 

Design long-lasting buildings that are adaptable or 
designed for disassembly. Besides this, ‘time’ aspect 
is important in different buildings’ elements as well. 
A building can be split up in different elements, each 
containing their own lifespan. The lifespan of prod-
ucts that are part of an element should be matched 

figure: Space use intensivation (Dobbelsteen, A. v.d.)
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(Post, Brand, & Bouwmeester, 2006).

 “What should have be measured instead 
 of the building itself is the building 
 through time.” – [Francis 1990]

When the environmental impact is aimed to be re-
duced by lengthening the service life, it should kept 
in mind that this will display in future, and therefore 
per definition be uncertain. A direct gain is gathered 
when by lengthening service life results in that new 
property is no longer or less necessary. This results 
in environmental profit but in financial profit most 
likely as well. 

At lengthening the service life it is important to 
achieve a proper balance between the service life 
of the component and the entire property, and 
that specific remaining service life, they belong to. 
As Brand’s (1994) quotation previously: there is no 
point in solving a five minute problem with a 500 
year solution and vice versa. 

It has however to be noticed that prolonging 
property’s service life is uncertain. Environmental 
benefits due to prolonging service life will only ap-
pear over time but are therefore uncertain because 
future benefits are predictions instead of proven 
numbers (Klunder, 2005).  

Prolonging service life of individual building com-
ponents must be carefully considered. Klunder 
obviously states that: 

 “There is no point in prolonging compo-
 nent’s service life when the building’s 
 service life is not that long” (Klunder, 
 2005)

Increasing resident’s lifespan decreases the envi-
ronmental impact. Klunder (2005) concludes that 
durability is not a decisive factor for sustainability 
but however an important aspect in it.

 “Designers, building material producers, 
 and contractors thus need to bring about 
 design concepts, building elements and 
 components as well as adaptations in 
 the building processes by integrating the 
 ecological aspects in order to achieve the 
 optimum application of the sustainability 
 principles during all stages of the life cycle 
 of buildings.“ - (Egmond, 2010)

Due to the difference in weight of EI of energy 
and materials which depends on lifespan, Van den 
Dobbelsteen (2004) pleads for design strategies in 
two streams: Longlasting, over-sized and adaptable 
monumental buildings or short-term buildings with 
demountable structures. When lifespans of offices 
decreases, EI of materials equals EI of materials. 
Office’s lifespan of 75 years, EI of energy possesses 
80% of total EI (Dobbelsteen, 2004). Therefore 
when building for the longterm, the focus should 
be on energy, when building for the short-term the 
focus should be equal on materials and energy.

Renovating and updating existing property 
Rakhorst (2011) states that sustainable re-use of 
existing buildings results in multiple benefits and it 
is good for the environment on a global and local 
scale.  Necessary changes for the shift to renovation 
requires however a process of transition that lasts 
longer than a few governance periods. Decisions 
need to be taken which are not always based on 
general consensus or in line with what the estab-
lished order wants (Rakhorst, 2011). 
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Rakhorst (2011) states that there are enough build-
ings to occupy everyone for housing and working 
places.  If renovation and upgrading of existing 
buildings is done properly, enough space is available 
for future generations. Important in this is also that 
the need for square meters of for instance office 
space and retail decreases and will only further 
decrease in the future (Rakhorst, 2011). 

For this innovation and unconditional sharing of 
knowledge. Next to that the reason why must be 
clearly and distinct communicated (Rakhorst, 2011). 

Advantages for renovation and re-use of existing 
property are:

- Less production of products is needed 
 which needs less resources
- No more ground usage for building from 
 the scarce rural land

The need for sustainable renovation is also due to 
the fact that when only new development would 
be sustainable it would last about 100 years before 
the built environment would be sustainable. That 
amount of time is simply not available; therefore 
there is a need for sustainable renovation and up-
dating the existing stock (Rakhorst, 2011). It would 
be a national opportunity if sustainable renovation 
could be internationally exported (Rakhorst, 2011).

Location and accessibility
It has however to be noted that:

 “Good buildings have no future in bad 
 areas; a good urban plan however toler-
 ates bad buildings.” - (Dobbelsteen, 2002-
 121)

Location and accessibility is important for the 
development of SuBu. Offices which are located in a 
diverse surrounding and near a railway station pos-
sess higher rental capacities according to the study 
of Kok and Jennen (2011).

Kok and Jennen (2011-103) indicate accessibility 
and “walkability” as one of the paramount indica-
tors in the real estate’s opportunity. Besides this the 
surrounding  facilities play an important role. 

Cradle to cradle in the building sector
Previously under ‘Sustainability’ C2C was set out. 
This concept, based on the closure of cycles. The 
building sector is important in this as well. Under 
‘Definitions’ the definition of C2C concerning the 
built environment was given. 

Cradle to cradle itself is, as previously expounded, 
defined by three foundation principles (Mulhall & 
Braungart, 2010):

• Waste = Food 
• Use current solar income
• Celebrate diversity

Mulhall & Braungart (2010) stress that products and 
materials that are temporary, moving through build-
ings often have an equal or even larger impact than 
structures themselves. 

Since the ‘Tegenlicht documentary’ (October 2006), 
C2C achieved much attention in the Netherlands. 
Building projects suddenly needed to be C2C, in 
practice this appears to result in building existing 
out of C2C products, with this it is limited to hard-
ware (Dobbelsteen & Grinten, 2009).  

Real C2C projects appear to be achieved on a higher 
level, on areal or urban scale. Exchange of materials 
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and energy flows can on this level more easily be 
exchanged (Dobbelsteen & Grinten, 2009). 

Biomimicry in the built environment
Previously under ‘sustainability’ Biomimicry was 
already set-out. Exemplary of this related to the 
building sector are the study to the feather pack 
of penguins as a starting-point for new insulation 
types. Also the Lotus plant was studied on what 
keeps petals clean. This resulted in Lotusan, a coat-
ing for keeping facades clean. 

2.3.3. Adaptable and flexible buildings
Van Nunen (2010) in his PhD thesis concludes that 
flexible buildings generate a lower environmental 
impact. Next to that flexible buildings can easier be 
adapted to changing demands and requirements by 
which they are more attractive for use.

User’s changing demands
The on-going and ever stronger change in demands 
of building’s users causes the growing gap between 
supply and demand in real estate. The changes on a 
technical, functional, social and urban planning per-
spective require real estate that is capable to adapt 
on these changing demands.  The lack of these 
adaptable capabilities is at least one of the major 
causes of the miss-match on the real estate market.

75% Of all residents in the  Netherlands were built 
during the post-war building production. At that 
time the urgent need was to provide everyone a 
shelter. Demands however changed significantly 
over time, households decreased in size, people 
became more and more articulated, people live a 
more dynamic life, and requirements for residents 
increased. Flexibility would facilitate alterations and 
updates of these residents.

Vacancies
At the introduction of this thesis the current high 
vacancy rates were already described.

Preventing vacancies has to do with knowledge of 
user preferences and the quality of locations, mixed 
zones. Besides those there is also a building part 
that is important to prevent vacancy: adaptability 
(Jong & Wamelink, 2010 - 83). Creating a building 
that is beloved also contributes to the limitation of 
property vacancy. When building are appreciated 
and loved they will be preserved and used (Jong & 
Wamelink, 2010 - 83). 

IFD: Industrial, Flexible, and De-constructible 
buildings
Adaptability is also a major part in IFD: which 
focusses on industrialisation, flexibility, and to pos-
sibility for disassembly. 

A government subsidized project between 1999 and 
2005 was the starting point for IFD which stands for 
Industrial, Flexible and De-constructable. The IFD-
trend was a joint initiative of the Dutch ministry of 
housing, spatial planning and environment and the 
ministry of economic affairs (Nunen, 2010). 

Industrial production: producing in a factory and 
under factory conditions results in better quality 
and less failure costs. 

Flexible: to be able to adapt to changing demands. 
Adaptable buildings are less often condemned for 
demolition.

De-constructible: to provide the opportunity to 
disassemble buildings after their useful period. This 
also comprehends the ability to adapt certain build-
ing parts. Disassembly also comprehends flexibility 
in itself (Nunen, 2010). 
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Building on an IFD manner incorporates to certain 
extend oversized building construction and installa-
tions and over-sized dimensions to be able to give 
future users the space they require. This should 
result in a reduction of the demolition waste  (Post, 
Brand, & Bouwmeester, 2006).

Van Nunen (2010) did an examination on the sus-
tainability of IDF buildings using LCA, and came to 
the conclusion that it appears hard to asses a flex-
ible building using LCA because of the uncertainties 
such as lifespan and the numerous adaptations over 
time. In most cases the de-constructible part comes 
with the industrial and flexible part rather than be-
ing a design aspect itself (Nunen, 2010). From study 
it appeared that 55% of EI was related to materials 
and 45% to energy matters. 

The general consensus is that industrial building 
will lead to more efficiency and higher quality due 
to better controlled circumstances: production of 

elements in a factory, under factory conditions, and 
an on-site assembly. To make this work, decisions 
needs to be taken at an earlier stage and more 
structured compared to contemporary building 
process as Van Nunen (2010) states. 

Flexibility turned out to be the most decisive factors 
in IFD, where de-constructible and industrial mainly 
lead to cost reduction, flexibility enables to most 
advantages for the users and owners (Nunen, 2010).
 
However in principle this ideology could only be 
encouraged, there are some drawbacks as well ac-
cording to Van Nunen (2010): the IFD methodology 
focuses mainly at the use and re-use of buildings 
and building components. The impact of the indi-
vidual materials on the environment and users of 
the building remains underexposed. Building com-
ponents containing toxic elements are well to apply 
if the component is detached and de-constructable 
and made in a factory. 

figure: IFD: Industrial - Flexible - Deconstructable (Nunen, H. v.)
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Another aspect which plays a significant role in the 
environmental debate is the use of energy. Besides 
the reduction in energy use that can be achieved 
with producing in factory, no energy measurements 
are implemented in the IFD methodology (Nunen, 
2010).

proach of a building as a total of layers. This can be 
seen as a perfect base for future adaptable capabili-
ties in building constructions (Bosma, Hoogstraten, 
& Vos, 2000). 

Duffy’s shell, service, and scenery
Duffy argues that it is necessary to describe and 
measure buildings in term of time instead of the 
common description in materials as concrete, glass, 
etc. (Duffy, 1990). 

The necessity for describing in time comes from the 
facility’s management which is endorsed by Duffy. 
This management based on measurements on us-
age has the power to create change (Duffy, 1990). 

Implementing the time factor in building economics 
creates a different model. New build budget is (in 
1990 according to Duffy) roughly equally divided 
into three parts: shell, services and scenery. The 
shell, comprehending structure, foundation, eleva-
tion and roof, last for up to 50 years whilst services 
and scenery last much shorter: respectively 15 and 
5 years. 

Construction and infill separation
One of the first concepts that enabled adaptability 
was the separation of building’s structure and infill. 
As previously stated: different elements of buildings 
possess different lifespans. Habraken introduced 
the detachment of structure and infill in 1972. Later 
Duffy and Brand extended and adapted this ap-

figure: Environmental Impact (Nunen, H. v.)

figure: Building element’s lifespan (Duffy)
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Calculating total investments in 50 years results in:

1 x shell (50 years)

3 x services (15 years)

10 x scenery (5 years)

In 50 years shell: 1/14th – services 3/14th – scenery 
10/14th of the total needed budget.

This makes that the conventional important part, 
the shell appears not to be that important (Duffy, 
1990). 

It has however to be noticed that most likely the 
energy losses through the shell over years is not 
taken into this calculation and reasoning. This would 
largely increase the importance of the elevation 
most likely. 

 “As a designer you avoid such classical 
 mistakes as solving a five-minute problem 
 with a fifty-year solution, or vice versa.” 
 (Duffy, 1990)

It has to be noticed that this approach of Duffy in 
1990 based on the time aspect over the total life 
span was very progressive. The basic of this thought 
is still very useful. The division of buildings in ele-
ments with different lifespans will later by multiple 
different concepts be followed up. 

Steward Brand’s building layers
Buildings are designed not to adapt well and as 
Brand (1994) states, nearly all building adapts over 
time. For this reason adaptation costs more than 
the initial costs. Buildings were designed to be static 
(Brand, 1994). 

 “When we deal with buildings, we deal 
 with decisions taken long ago for remote 
 reasons. We argue with anonymous pre
 decessors and lose.“ (Brand, 1994)

Brand extended Duffy’s above expounded system 
and division of buildings from 3 to 6 elements with 
each their own lifespan:

Shell – Service – Scenery – (Site is external)

Brand transformed and extended to:

Site – Structure – Skin – Services – Space plan – 
Stuff

Site: location including its boundaries and context

Structure: foundation and load-bearing elements 
(lifespan: 30-300 years)

Skin: elevation and roof (lifespan: 20 years)

figure: Building layers by Brand
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Services: electricity, sewage, piping, and tubing 
(lifespan: 7 to 15 years)

Space plan: interior walls, ceilings (lifespan: 3 years)

Stuff: furniture, chairs, desks (lifespan: daily/
monthly)

Halliway (2008 - 85, p. 132) expounds this as every 
layer has its own lifespan and replacement cycle. 
Ideally it would be to detail any layer separately 
for another. This would facilitate the possibility to 
replace, repair, or adapt a layer without another. 
Layers containing a shorter lifespan can be adjusted 
or replaced without unduly affecting other more 
long-lasting layers (Halliday, 2008 - 85).

Slimbouwen 
The dividing of buildings in elements shows 
similarities with the Dutch ‘Slimbouwen’ concept. 
Although the main focus of this concept is process 
improvement by unravelling the traditional working 
methods, it also comprises a material component: 
it divides buildings into elements which need to be 
separated.

Slimbouwen is defined as: ‘A strategy instead of a 
prescribed system. Primarily focussed on process ef-
ficiency during design and construct stage. Secondly 
aims for flexibility during exploitation phase Thirdly 
the target is to reduce the amount of materials 
which also comprehends transportation, energy, 
CO¬2¬2 emissions, etc. (Lichtenberg, 2006)

The concept pretends to increase quality for the 
same budget due to process efficiency. This will not 
all be achieved within the first project, but by to 
continue improvement. This can lead to cost reduc-
tion up to 25% according to Lichtenberg (2006). 

Slimbouwen divides the building process into four 
stages: 

1- Skeleton, foundation, and floors
2- Elevation and roof
3- Services
4- Infill

In most buildings different elements are embed-
ded within each other, adaptation a single element 
is hardly possible without damaging or changing 
another. Outdated systems in the service element 
cause many premature demolishment due to the 
fact that they are too deeply embedded to replace 
easily (Brand, 1994). 

 “Almost no buildings adapt well. They’re 
 designed not to adapt; also budgeted and 
 financed not to, constructed not to, ad
 ministered not to, maintained not to, 
 regulated and taxed not to, even remod-
 elled not to. But all building (excepted 
 monuments) adapt anyway, however 
 poorly, because the usages in and around 
 them are changing constantly.“ (Brand, 
 1994)

By splitting up a building as Brand does, each ele-
ment reacts with its own stakeholders. The stuff 
placed into the building is dependant to the resi-
dents and users of the building, so they are at stake 
on this element. 

The site however is largely influenced by its sur-
rounding, who face the building and interact with it.

This also leads to legitimization of different design 
skills every element has, as previously said, its own 
stakeholders. Architects, service engineers and 
decorators are examples of these, each with their 
own timescale (Brand, 1994). 
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The main aspect in this is to define a separate posi-
tion to services. Processes should be divided into 
separate stages so that different disciplines are able 
to perform their own work without disturbance or 
damage by other disciplines (Lichtenberg, 2006).
 
Different building components must be worked and 
fulfilled entirely before the next stage can start. For 
this it is needed that measurements in for instance 
floors are taken during the skeleton stage because 
later on services must be placed at once. This also 
brings flexibility because installations are by this 
system split up from construction and thereby 
adaptable (Lichtenberg, 2006). 

figure: Property’s energyindex and market value (Kok & Jennen)
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2.3.4. Costs of sustainability
To improve the building process and products, the 
way of thinking should change from a focus on the 
total investment into a focus on total cost of owner-
ship or total life cycle costs (Jong & Wamelink, 
2010 - 83). Altough this transition will be difficult 
the similar process is needed for investors. They 
need to change from a direct return on investment 
into value creation over the entire lifespan of the 
property (Jong & Wamelink, 2010 - 83). 

Additional costs for adaptability
Influence of adaptability to the costs is limited 
(Jong & Wamelink, 2010 - 83). Designing to retain 
function freedom over time and make the façade 
not load-bearing so this can be replaced over time 
(Jong & Wamelink, 2010 - 83). This also comprises 
not designing for minimal levels on fire protection 
but already taken into account possible future other 
functions, this also contributes to the property’s 
safety (Jong & Wamelink, 2010 - 83). 

Jong & Wamelink state that designing adaptable 
buildings initially may cost slightly more (under 
5%) but after the first function period the benefits 
enlarge the extra initial costs. Property’s value will 
besides that be higher due to the ability to adapt 
(Jong & Wamelink, 2010 - 83).

For designing adaptable buildings, the property’s 
location is crucial. This location should preferably be 
in a mixed zone (Jong & Wamelink, 2010 - 83).

Costs of labelled buildings
The Davis Langdon report Cost of Green Revisited 
(2007) shows that Leed-ranked property do not cost 
more than unranked buildings. 

“Until all parties involved understand that green 
design is not additive to straight design, it will be 

difficult to overcome the notion that green costs 
more, especially in an era of rapid cost calculation.” 
(Jong & Wamelink, 2010 - 83)

Green or sustainable design is not a supplement to 
regular approach but an entirely different approach. 
Approaching it as a supplement results in higher 
costs as well. Therefore the challenge is to involve 
and persuade all parties of the different green ap-
proach, which will finally result in not higher costs.
The figure below is from the search of DTZ Zadelhoff  
which shows a strong relation between the market 
value and the energy label of office buildings.

ESCO – Energy Service Companies
To finance, maintain, develop and installing of 
energy efficiency investments, which could or would 
not be done itself, the ESCO construction was ar-
ranged (Kok & Jennen, 2011).  Costs of services are 
bundled and invested in energy saving measures 
which in period between 5-15 years paid back to 
the ESCO. This often includes a guaranteed energy 
usage reduction. Hereby investments are externally 
financed and improvements on energy saving guar-
anteed. ESCO’s are mostly used in semi-public real 
estate (Kok & Jennen, 2011). The city of Rotterdam 
used this construction for making the city’s swim-
ming pools more energy efficient.

2.3.5. Labelling
Labeling is a way to simplify complicated things such 
as sustainable building. 

 “Labels: building assessment methods to 
 be specific are arisen to objectively assess 
 a building, design, or concept.” (Egmond, 
 2011)
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Van Hal (2006 - 60) pleads for labelling of SuBu to 
make it understandable and manageable closely to 
consumers’ thoughts. 

Combined to this labelling should be a periodic gen-
eral test of the house. This would embed SuBu into 
the resident’s total quality (Hal A. v., 2006 - 60). 
This system of label with a general periodic check 
could also be contributed with new types of mort-
gages, interest rates and property taxes (Hal A. v., 
2006 - 60).  This would contributing the accountabil-
ity of sustainability in the residents. This labelling 
should also be implemented in broker’s systems.

Multiple different labels are used for environmental 
assessment of buildings. The most commonly used 
are expounded below:

Breeam
Originated from the UK where the Building Research 
Establishment (BRE) developed a tool for Environ-
mental Assessment. The BRE Environmental Assess-
ment Method: BREEAM. 
This in 1990 developed method was the first tool for 
environmental assessment in the building industry 
and built environment, and was one of the widely 
accepted tools (Egmond, 2011). 
 
Leed
Developed under supervision of the US Green Build-
ing Council in 1998 was LEED: Leadership in Energy 
and Environmental Design, which was a voluntary 
market-based method (Egmond, 2011).

GPR
In the Netherlands also multiple environmental 
assessment tools were developed. One of them 
was the GPR which was the Dutch abbreviation for 
Municipal Practice Guidelines for Building (Eg-
mond, 2011). This tool was developed by the Dutch 

consultancy office W/E- adviseurs together with 
the municipality Tilburg (Egmond, 2011). This tool 
which works with a software program is LCA based 
and works for new buildings and existing buildings 
as well (Egmond, 2011). 

EPC – Energy Performance Coefficient
A system more sophisticated is the EPC according 
to Jong & Wamelink (2010 - 83): giving more detail 
to environmental performance. The need for more 
detailed information and consequently further stage 
in design is a disadvantage but this result in more 
credible results. However this is a different type 
of label: it is a compulsory calculation of energetic 
performance, needed to achieve a building permit, 
and therefore treated in his line.

Obtaining the proper energy performance coeffi-
cient can sometimes be done by adding ventilation 
elements for instance, whilst designing it right so 
that fewer installations are needed is not properly 
implemented in the system. Adding materials gives 
positive impact on the EPN. Adding material is con-
troversial to sustainability in total.

In order to achieve a building permit an environ-
mental performance coefficient (EPC) score needs 
to be handed in with the request. This EPC score 
is a result of a calculation according to calculation 
guidelines. Within this calculation energy perfor-
mance counts for the majority, the losses of energy 
during operation is calculated. The calculation how-
ever is only based on measures that are been taken 
to decrease the energy demand after the design 
was finished. It does not count for designing better 
so less equipment is needed to reduce the energy 
demand. Therefore the EPC only partly can be seen 
as an environmental device, it is only focused on 
energy and only after the design was finished. The 
fact that adding up energy saving equipment weighs 
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positive in the calculation seems a contradiction to 
reality. When those equipment was not necessary at 
all, that would be environmentally friendly. 

EPA
The energy label frequently headed the Dutch 
newspapers. Below a brief set out of the discussions 
and arguments.

However obliged since 2008, only 12,3% of the 
sold residents in the Netherlands in 2009 had an 
Energy Label (EL). There is however no penalty on 
not doing it, therefore many buyers accept the fact 
that the seller does not include the label into the 
transaction. People find it too expensive to arrange 
the examination which costs around 200-40o euros 
(Bremmer, 2010).  The owner-occupiers’ association 
pleads to place the EL at energy companies. Oblige 
energy companies to examine the label and spread 
out the costs over the energy bill (Bremmer, 2010). 

The government is willing but however also forced 
by EU legislation to introduce the label, as of Januari 
1st 2013 sanctions will follow (Persson, 2010). The 
initial agreement was originated from 2006 for all 
European member states (Beerepoot, 2005). 

Nevertheless the owner-occupiers’ association ar-
gues that still too much goes wrong with the EL and 
therefore it cannot be obliged (Persson, 2010). They 
based their statement on a search by the Dutch 
ministry which concluded that 5 out of 30 re-exami-
nations ended in a different class (Persson, 2010). 

The government aims to convince home-owners of 
the benefits and values of energy-saving measured 
by the EL (Persson, 2010). 

Labels encompass total life cycle
Labels shifted from pre-design to design and use but 

the ideal label would comprise the total life cycle 
which also comprises the demolition phase (Jong & 
Wamelink, 2010 - 83). This encompasses the build-
ing’s entire EI.

These improved labels are needed to ‘enable 
scalable forecasting of performance during the 
building’s life time’ (Jong & Wamelink, 2010 - 83). 
This improved tool could also be integrated with 
new financial models which are necessary (Jong & 
Wamelink, 2010 - 83).

LCA - Life Cycle assessment
Time is a very important aspect in environmentally 
assessing the building. This is in general but particu-
larly for life-cycle-assessment (LCA). LCA is generally 
accepted method worldwide to calculate environ-
mental burden of products. In a LCA the product is 
calculated through from extraction of raw materials 
to production and to discarding either by recycling, 
re-use or disposal. The ‘GreenCalc’ label is based on 
this LCA calculation (Jonge, 2005). 

LCA is actually mended and mainly used for mass 
products. The production, service life etc is relative-
ly fixed, this on the contrary to dwellings and other 
buildings. These are changing over time, products 
are added and removed, products are maintained 
or not etc. These are all non-fixed characters, this 
counting up with the hard to predict service life of 
the building, makes it very complicated to calculate 
LCA for buildings (Klunder & Nunen, 2003 - 33).
 
Klunder (2005): it seems to be too complex to use 
the LCA methodology as a basis for material perfor-
mance in the Dutch Building Decree (in Dutch: bou-
wbesluit). LCA was developed for consumer goods, 
not for building elements and materials. The aspect 
‘time’ creates struggle and thereby the uncertainties 
in calculating the LCA. There is as structural lack of 
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weighing factors in environmental calculation tools, 
these should according to Klunder (2005) be done at 
an international level.

However the LCA methodology comprises the entire 
lifespan for assessing environmental impact, it ap-
pears less suitable for buildings. 

LCA counts the energy that a product costs during 
its entire lifespan but it does not take into account 
the effectiveness of a product. For example mineral 
wool is not very sustainable, it is made from an end-
ing resources. Nevertheless the energy that is saved 
due to the product is much larger.  

Limitations of labels
Sustainable building has also instead of on an urban 
approach been directed at individual buildings (Dob-
belsteen, 2004). Although location and accessibility 
of buildings is currently taken with in the assess-
ment of Breeam still not all aspects as of which 
Dobbelsteen (2002 and 2004) pleads for.
 
Beerepoot (2005) concludes that either it is volun-
tarily or obligatory energy labels for buildings have 
their limitations. Using energy label as a tool for 
communication as the EU intends is not very likely 
to success because since there are many failures in 
the building sector and knowledge shortage is only 
one of them. 

Combining energy labels with taxes seems promis-
ing although this has to be arranged and imple-
mented in general taxes as tax on income to prevent 
social equity according to Beerepoot (2005). Good 
results can according to this study be expected 
when energy labels are combined with legislation. 
Worth to further investigate according to the same 
researcher is the combination of energy labels with 
progressive tax/subsidy program. Taxing the worst 

and reward the good performing (Beerepoot, 2005). 

Assessing building’s impact on its surrounding
As previously was expounded under the heading 
‘space’: intensifying space use and prolonging lifes-
pan could be increased when good environmental 
assessment tools became available that are capable 
to assess environmental impact (Dobbelsteen, 2002-
121). A building’s impact on it surrounding on space 
use and lifespan should hereby be incorporated in 
assessing the building’s environmental impact.

The essence of label 

 “However the suggestion sustainability 
 is reached by a nice label, using sound 
 bites like Excellent or Platinum, is hardly 
 convincing, although commercially doing 
 rather well.” (Jong & Wamelink, 2010 - 83)

  “A label is like a condom, you use it to 
 protect and do it save but it is all going 
 about the sex itself” - Thomas Rau (from 
 Dutch translated)

These above quotes argue that it is important to 
keep in mind that labelling is a tool and may never 
be a target on itself. Although it can be used to 
value, assess, and communicate the achieved level 
of sustainability. These labels can also be combined 
with tax regulations although this can cause enor-
mous discussions due to that none of the labels is 
free of discussion.

When obtaining a good label, it must be sustainable, 
must be the idea but these labels are scientifically 
under heavy discussion.  One way or another for ob-
taining one single score a weighing has to be done 
under social, environmental and financial aspects. 
Who decides what is more important, and how they 
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relate to come to one final verdict? The weighing of 
these different aspects therefore is more a political 
one than a scientific one.

2.3.6.  Concluded can be that the essence 
of SuBu is…..
From this paragraph can be concluded that:

Sustainable building comprises both, the process 
of construction as well as the property and its sur-
rounding. The before expounded aspects concern-
ing SuBu results in the following definition: 

 “Sustainable building is creating a built 
 environment which is sound and pleasant 
 for both man and nature, that inspires 
 and fulfils user’s needs, and comprehends 
 buildings likewise; buildings which are 
 created in an efficient and effective pro-
 cess, using minimal materials and energy 
 and are designed to adapt for future 
 changing demands and re-use of mate-
 rials; in which the need for energy is 
 minimized, usage effectively, and at least 
 partly produced local; building(s) that 
 could endure forever.” 

Building like this also ensures the affordability due 
to decrease of required materials and energy.

Creating sustainable buildings does not need to be 
more expensive and is at least beneficial over time.
 
SuBu could be assessed and communicated with 
labels, which however should never be an objective 
itself.

General conclusion of conceptual definition

Sustainability:
Sustainability is about man and nature and how 
life could last forever. However negative effects are 
visible and clear it appears difficult to achieve global 
consensus on measures to decrease the negative 
environmental impact. The development over time 
secured the development from complete diminish-
ing due to current crisis. The Netherlands had a 
shot-start in implementing sustainability in political 
instruments but appeared over time not to be able 
to succeed this and even negatively affected the 
development through the plenty different measures 
in a short period of time.

Building:
Buildings are part of people’s lives: much time is 
spend indoors. The building sector is responsible 
for a large share of unsustainable effects. And is 
thereby a significant sector of focus in order to 
achieve sustainability. 

The building sector exists out of many different 
companies, firms, and other stakeholders. Mostly 
working sequential with divided responsibilities in 
a sector which is classified as conservative, little 
transparent, and working based on ‘hit and run’. 
As a result of the strong fragmentation and the 
divided responsibilities real innovations are hard to 
accomplish. 

Innovations need to be clear, apparent, visible, 
contributing, and communicated specifically on the 
specific target group.

2.4. General conclusion
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The building sector stands at the start of a transition 
which is needed according to general consensus. In 
the transition development it appears difficult to 
integrate the small and middle sized companies due 
to the strong routines embedded in the sector. 
Transition of the building sector is needed to shift 
from an supply driven sector to a demand driven 
industry that delivers services instead of products. 
Changing from a conservative, little transparent into 
a transparent customer oriented sector. A sector 
which delivers total solutions to the client. Focus-
sing on total cost of ownership instead of initial 
costs. 

Standardisation in the sector has to grow , standar-
disation with customer specific finishing.

Sustainable building:
Multiple definitions are named, none however 
undisputed. Next to that multiple aspects were ex-
pounded that all affect sustainable building. None of 
the definitions however comprehended all these is-
sues. This resulted therefore in the definition below: 

 “Sustainable building is creating a built 
 environment which is sound and pleasant 
 for both man and nature, that inspires 
 and fulfils user’s needs, and comprehends 
 buildings likewise; buildings which are 
 created in an efficient and effective 
 process, using minimal materials and en-
 ergy and are designed to adapt for future 
 changing demands and re-use of mate-
 rials; in which the need for energy is mini-
 mized, usage effectively, and at least 
 partly produced local; building(s) that 
 could endure forever.” 

Building like this also ensures the affordability due 
to decrease of required materials and energy. Next 

to that it does not need to be more expensive and is 
at least beneficial over time. SuBu could be assessed 
and communicated with labels, which however 
should never be an objective itself.

Development of SuBu, current practice, and 
move-ments:
However there are multiple enhancing factors to 
innovate in the building construction industry like 
increasing market competition, consumers whom 
have increased their demand and knowledge, and a 
growing lack of skilled labour personnel, there still 
seems to be reluctance among the stakeholders in 
the building sector. (Van Egmond 2010) This cor-
responds to the statement done by De Jonge (96)
(2010) who aims that the financial and economic 
crises need to be felt more intense by the building 
sector before they really will be open and willing to 
change. He pleads for chain integration in the build-
ing sector. 

Overall conclusion
The need for sustainability is evident; the building 
sector possesses a large share of current unsus-
tainable human behaviour. This needs to change 
in order to endure life on earth and in a sound 
environment.

The building sector needs to change significantly but 
that is a difficult process also due to the fragmenta-
tion and the strong traditions and the divisions of 
responsibilities.

Sustainability comprises aspects of sustainability 
sup-plemented with aspects related to a sound built 
environment and an efficient building process. En-
ergy neutralism and working with materials in cycles 
are together with fulfilling user’s needs a large part 
in this.
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This research was set-up in different phases. It start-
ed with the amazement that plenty of companies 
seem to have a strong aim for SuBu on paper but 
in practice not that much was actually happening. 
When benefits are at present, actors claim to aim 
for it; there must be restrictive aspects that obstruct 
the development.

For answering the research question it is important 
to do a literature study on definitions and back-
grounds of SuBu first, which itself exists out of two 
parts: sustainability and building. Furthermore it is 
important to inves-tigate current building practice 
and the development of SuBu.

Subsequently the search focusses on impediments 
and opportunities. This study exists out of two 
parts: literature and practice. The outcomes are 
compared and analysed to come up to a final con-
clusion to answer the main research question: how 
can the development of SuBu be accelerated?

This is visualised in a research model. 

The development of SuBu is unless beneficial as-
pects behind to the preferred and needed level and 
is therefore not developing fast enough, as previ-
ously in chapter 1 was expounded.
This search is dedicated to accelerate and inten-
sify the development of SuBu in the Netherlands. 
Restricting aspects and opportunities were searched 
in literature and in practice. Practice is searched by 
interviewing experienced experts. Literature and 
interview outcomes will be compared and combined 
which leads to the answer of the main research 
question.

Chapter 3: Methodology

3.1. Research design

figure: Research model
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For answering the research question and to fulfil 
the purpose of this search it is important that 
from all perspectives related to the building sector 
experiences and views are taken into analysis. This 
is needed to provide insights and an overview of 
all hindering aspects and opportunities for the 
development of SuBu including a classification on 
importance.

To select respondents from every to the building 
sector related perspective the model of Van Hal 
(below) is used. 

3.1.1. Criteria
The sampling procedure for selecting respondents 
for interviewing was purposive sampling.

The main purpose of interviewing is to find out 
what to their perspective are restraining aspects to 
the development of SuBu. For this it is needed that 
respondents are experience and expertise: experi-
enced experts.

This criteria comprehends that respondents have 
to be familiar and convinced of the urgency for 

This search was done as graduation thesis on 
Eindhoven University of Technology faculty Built 
environment.

Interviews were held in the period from June 2011 
to March 2012. Literature was searched and 
analysed in the period during 2011 to March 2013.

3.2. Setting

3.3. Sample of respondents

SuBu. To analyse impediments and opportunities it 
is important to focus on this instead of the need for 
SuBu for instance. Frontrunners, leading scientists 
and researchers, and leading company directors on 
the field of sustainable building were selected. A 
part of this selection was based on literature used in 
the previous chapter and more important publicists 
on impediments and opportunities for the develop-
ment of SuBu. 

Next to that respondents were selected on promis-
ing developments in this area they were involved in.
From this point of view no respondents in the group 
‘users’ or ‘residents’ were selected. These merely 
only possess their own personal experience which 
would muddy outcome analysis.

3.1.2. Participant selection
The model of Van Hal, shown above, is for this 
search translated to English and expanded in two 
steps with two circles as can be seen in the figure 
below.

In yellow highlighted the respondents who partici-
pated in this search.

As can be seen in this figure, respectively most 
respondents belong to groups ‘Entrepreneurs and 
Competition’ and ‘Innovators and Opinion leaders’. 
The first group can be seen as the traditional build-
ing construction, sullying and engineering part. The 
second group largely exists out of scientific area.  
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to that chairman and speaker on congresses and 
symposia. 

5- De Goeij, Ir. Ron
CEO at Van Aken architecten in which he was 
involved in multiple sustainable projects in offices, 
residents and datacentres. Next to that member of 
‘Bouwpower’ in Rotterdam: a think-tank initiated by 
VNO-NCW.

6- Urlings, ir. Michael
Architect focussed on ‘Passiv house’ and  renovating 
residents. Next to that participant in the research 
studygroup of TNO for new developments in the 
building sector on local, decentralized energy solu-
tions. 

7- Bosschaert, ir. Tom
Director of Except integrated sustainability focussing 
on projects in the widest perspective in sustainabil-
ity. Worked on for example renovation of post-war 
residential are. 

8- Adriaanssen, ir. Willem
Partner at Hevo, research, advice, and management 
of projects in the building sector. Experience of 
multiple sustainable projects. 

9- Van den Dobbelsteen, prof. dr. ir. Andy
Chair of Climate design and sustainability at Delft 
University of Technology. Author of several journal 
articles on climate design and sustainability. Co-
founder of the platform ‘Duurzaam gebouwd’. Next 
to that member of the advisory board of Dutch 
Green building Council.  Besides that chair and 
speaker on several congresses. 

10- Van Hal, Prof. dr. ir. Anke
Chair sustainable building at Nyenrode Business 
University. Chair sustainable housing transformation 

3.1.1. List and description of respondents
List and brief description of respondents which are 
also highlighted in Figure 2.

1- Rutten, Marjet
Member of the commission initiated by Spies, the 
Minister of Domestic Affairs and Relations of State, 
to accelerate the Dutch building sector. Next to this 
she is the author of multiple books on trends and 
developments in the building sector: ‘Van weer-
stand naar transparant’, ‘Van Yab Yum naar Dim 
Sum’ and ‘Vrouwen kunnen niet bouwen’. Besides 
that she is honorary chairman of conferences and 
symposia in the building sector.

2- Van Egmond – de Wilde de Ligny,  dr. Ir. 
Emilia
Senior lecturer and researcher Innovation & 
Knowledge Transfer for Sustainable Construction at 
Eindhoven University of Technology. Next to that 
member of multiple national and international com-
mittees on innovation in the building sector. Besides 
this she is the author of multiple journal published 
articles in the field of innovation in the building 
industry.

3- Lichtenberg, prof. dr.ir. Jos
Chair of Product Development in the Department 
of the built environment of Eindhoven Univer-
sity of Technology. Author of multiple articles on 
sustainable building and product development in 
the building industry. Next to that chairman of the 
Slimbouwen foundation, focussing on different and 
innovative building process configuration.

4- Vos, Gerard
Owner of Imago Bouwers, focussing on innovative 
strategies and communication for companies in 
the building sector. Former co-founder and editor 
in chief of the platform ‘Duurzaam gebouwd’. Next 
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at Delft University of Technology. Author of multiple 
journal published articles. Member of ‘Slim en Snel’, 
Smart and fast, part of Energiesprong SEV.

11- Opstelten, Dr. Ivo
Program director at SEV ‘Energiesprong’ built 
environment leap of energy. Co-author of the Dutch 
national Innovation agenda Energytranstion Built 
Environment. Lector at University of applied science 
in Utrecht on sustainability in the built environment. 
 
12- Eijdems, Ir. Herman
Senior consultant and knowledge manager at Rijks-
gebouwendienst: the Dutch national governmental 
building department. 
 
13- Gorter, Drs. Aart Jan
Director at Woonveste, housing corporation. Also 
participated in the development of the Noord-Bra-
bant province to develop an affordable sustainable 
house.

14- Harsta, ir. Atto
General manager at Aldus strategic building innova-
tion. Chairman of The living building foundation. 
Former chairman at Boosting, platform of building 
innovation. 

15- Zuidema, ir. Remko
Boardmember Slimbouwen, Smartbuilding founda-
tion. Political member of D66. Former district coun-
cillor. Consultant building process innovation.

16- Hulshoff, ir. Albert
Former program advisor of AgentschapNL. Expert 
in the field of ESCo’s. Advisor of several ESCo set-up 
and tenders.

17- Van Uffelen, Stefan
Manager at Dutch Green Building Council. 

18- Rotmans, Prof. dr.ir. Jan
Professor in sustainability transitions at Drift, Eras-
mus University Rotterdam. Chairman of Urgenda 
foundation which focusses on development and 
acceleration of sustainability in society. 

19- Elias, ir. Jan-Maarten
Director Unica Ecopower, renewable energy and 
ESCo’s. Guest lector at Utrecht College. Chairman 
advisory group Dutch Green Building Council.

20- De Boer, Marcel
Managing director at Troostwijk real estate valuers, 
advisors. 

21- Huysmans, ir. Marlon
Advising companies and cities on sustainable 
growth. Former sustainability director at OVG real 
estate developer.
 
22- Holm, ir. Sander
Manager knowledge centre sustainability at BAM 
contractor.

23- De Ridder, Prof.dr.ir. Hennis
Chair of methodology and integral design of build-
ing constructions. Initiator of the Living Building 
Concept.

24- Linders, Peters
Former manager at Strikotherm, currently director 
of marketing and strategy of Duurzaam Gebouwd. 

25- Van Huffelen, Alexandra 
Alderman of sustainable development, inner city 
and public spaces of Rotterdam.

26- Putman, Dorine
Manager institutional relations at ASN Bank
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3.1.5. Restrictions and opportunities for 
the development of SuBu
Subsequently respondents were asked to their view 
on restricting aspects and opportunities for the 
development of SuBu. This was the major part of 
the interview.

The question from scratch was what to their opinion 
was restricting the development and which restric-
tion was most important, similarly to opportunities. 

3.1.6. Extra
Finally, if time allowed, questions related to lit-
erature outcome were asked. Some respondents 
did come up with a limited number of aspects but 
when asked specifically on topic, they indicate it as 
restricting or an opportunity. 

The interview was set up in different parts: firstly 
started with respondent’s background followed 
up by their perception and ended with additional 
specific questions.

A model was made to use during interviewing, as a 
guidance and structure for the interview. A copy of 
the used interview manual including interview ques-
tions is added in the appendix. 

3.1.1. Validation
The interview started with an inventory of respon-
dent’s details: name, organisation, specialism, posi-
tion, focus, and experience. 

3.1.2. Position
Next to this their position in the model of the Dutch 
building industry was asked, to classify ones posi-
tion for processing. 

3.1.3. Perception on development
Subsequently respondents were questioned about 
their perception of the development of SuBu. The 
development of SuBu was studied in literature and 
that results are going to be compared to interview 
outcomes. 

3.1.4. Definition of SuBu
Next to that were also asked to their definition 
of SuBu. From literature came out that multiple 
different definitions are used also the number of en-
closed aspects in the different definitions is divers. 

3.4. Interview setup and instrument

3.5. Data collection

For answering research questions both theoretic 
and practical sides were searched. Theoretic side 
was searched by literature review. Practice was 
analysed by interviews. 

Analysing and combining these outcomes leaded to 
the conclusions of this report.

3.1.1. Literature study
Literature was analysed for published hindrances 
and opportunities for the development of SuBu. 
Firstly scientific publications were analysed. This 
was supplemented with book publications and 
published articles in non-scientific publications by 
experts (i.e. newspaper articles of scientists in this 
area of expertise).  



84

3.1.2. Interviews
Selected respondents were approached with an 
e-mail containing the research design and a brief 
summary of the search. 

If they decided to cooperate an appointment was 
planned to their preferred location and date. As 
previously expounded an interview preparation list 
was made to be able to simplify and structure brief 
notes. Besides brief notes interviews were with 
permission recorded. 

Later these recordings were listened and worked 
out very detailed. Answers were grouped and orga-
nized in a standard format. 

These interview reports were sent for confirmation 
to the respondents and comments were processed. 
This resulted in definitive reports for analysis. 

These reports were analysed which in the end leads 
to conclusions and sub-answers to the research 
questions from practice side. These could be 
compared and merged with literature outcome for 
coming up to final conclusions. 

opportunities for the development of SuBu. 

3.1.2. Interviews
The second part of data collection existed out of 
practice and experts analysis. As previously set out, 
in interviews experts were questioned about their 
perception on restricting and chanceful opportuni-
ties for the development of SuBu.

These interviews were written out under the sub-
jects: ‘development of SuBu’, ‘Definition of SuBu’, 
‘Hindrances’, and ‘Opportunities’.

Definitions and development
Given definitions and perspective on the develop-
ment of SuBu by respondents is analysed and com-
pared to literature outcome previously in Concep-
tual definitions. 

Inventory of all mentioned issues
Hindrance and opportunities were collected and 
organised. This inventory made created an over-
view of all mentioned issues in this development. 
These aspects were collected and grouped which 
resulted in headings. These headings were subse-
quently placed under the categories of the literature 
scheme.  This inventory was made to provide an 
overview and insight in all issues for the develop-
ment of SuBu. This inventory is expounded in Part II.
 
Analysis of impediments and opportunities
Subsequently hindering aspects and opportunities 
are separated and analysed separately. Equally for 
hindrances and opportunities individual state-
ments are collected and grouped into headings of 
hindrances or opportunities. These headings are 
supplemented with a graph in which is visualised 
how many respondents named that aspect and how 
important they address aspects under that heading. 

3.6. Data analysis

Data analysis exists out of two parts, analysis of 
his therefore likewise. These two parts in the end 
will be compared and analysed to come to the final 
conclusion.

3.1.1. Literature
Literature was collected and analysed. This resulted 
in different aspects which were also of different lev-
els. Therefore the outcome of this literature study 
leaded to a literature model of impediments and 
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This resulted in 

- An overview of all issues to the 
 development of SuBu 
- An overview of all restrictive aspects
- An overview of all opportunities
- List and explanation of most restrictive 
 aspects
- List and explanation of largest 
 opportunities
- Overview of development of SuBu
- Overview and analysis of definition of 
 SuBu

These headings are subsequently placed under one 
of the categories out of the same literature model. 
This model with attached headings including their 
belonging bar chart were subsequently analysed. 
This leaded to the conclusion of most and minor 
important restrictive issues and opportunities for 
the development of SuBu. 

3.7. Conclusion





II

Accelerating and intensifying the development of 

sustainable building in the Netherlands

Part II: RESEARCH RESULTS

Structuring and expounding research results in the search to impediments 
and opportunities in the development of SuBu.

This part will comprise:

Chapter 4: Impediments from literature
This comprises a literature study to hindrances which are described in literature.

Chapter 5: Opportunities from literature
This comprehends an inventory of all named opportunities described in literature.

Chapter 6: Overview of aspects mentioned in interviews
This comprehends an inventory of all named hindrances and opportunities indicated by the 

respondents.
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Previously in chapter 2 of part 1 was already con-
cluded that no significant progress on sustainable 
building was made whilst the need is evident and 
benefits are plural. Therefore there must be restric-
tive aspects. This chapter will focus on impedi-
ments to this development that were described in 
literature. 

In previous chapters already some restricting 
aspects were mentioned, some of these will be 
referred to.

A publication of the Ministry for Housing Spatial 
Planning and the Environment (VROM in Dutch) 
divides hindrances in the development into three 
sections: process- and technical related and the 
third one is the synthesis of these two (VROM, 2009 
-52). 

Former minister Spies initiated a team to make 
an agenda for making the building sector future 
proof. This resulted in an investment and innovation 
agenda for the residential and utility building sector: 
‘De Bouw IN ACTIE(S) (Bouwteam, 2012). 

The Building Team concluded in their report that the 
building sector needs to fasten up: the time to mar-
ket is too long. This is according to the report due to 
a limited customer focus, fragmentation of the sec-
tor and strong and intense regulation (Bouwteam, 
2012). They also stated that the building sector is 
too much focused inward.

Aspects mentioned in that report have a strong 
relation with the categories on which this chapter is 
organised:

- Demand
- Collaboration/ working methodology
- Technical

Chapter 4: Hindrances from Literature

4.1. Demand

- Policy and regulations
- Financial
- Knowledge

One of the categories of hindrances in the devel-
opment of sustainable building is the absence of 
demand.

4.1.1. Limited environmental concern
The absence of a sincere demand for sustainable 
products is one of the causes for the low demand.  
This partly can be explained by the fact that con-
sumers are not really concerning environmental 
issues itself (Hal, 2005 -94). Van Hal did a research 
towards environmental concern in which she inter-
viewed Jan Hoijtink whom stated that only 1-4% of 
Dutch people let environmental concern lead their 
decisions (Hal, 2006 -93). A much larger group 15% 
is formed by the “cultural creatives” (MarketRe-
spons) & (Hal, 2006 -93), that group concerns for 
the environment but in a less stringent way. 

 “As long as consumers do not lie awake at 
 night of their energy bill it will not be easy 
 to inspire people to really save energy.” 
 (Hal, 2010 -77)

Environmental quality should not be the only 
distinctive aspect
Because of this limited group that is sincerely en-
vironmental concerned, naming environmental as-
pects as the major advantage will not result in great 
impact at people. Therefore environmental qualities 
should be considered and communicated as one 
in a row of other qualities (Rogers, 2003 -107). Van 
Hal states correspondingly “the keyword is quality 



89

II

Results

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3    4 - 5 - 6     7 - 8 - 9 - 10    11 - 12 - 13 
Part IV

 - Conclusion

instead of ecology” (Hal, 2006 -93); environmental 
qualities could be considered as added value up to 
other qualities in this (Hal, 2005 -94). 

Concluded from this can be that environmental 
innovation needs other distinguishing qualities to 
make people demand for it (Hal, 2000 - 03). This 
strongly affects the production and development of 
products and elements.

4.1.2. Fulfilling people’s real demands
Only if we succeed in fulfilling people’s real de-
mands with products which are sustainable as well, 
then real progress in sustainability will be made 
(Hal, 2010 -77). The current mismatch between 
supply and demand (Boonstra, Clocquet, & Joosten, 
2006) can be seen as exemplary for not fulfilling 
people’s real demands. This means that products 
are offered, but clients demand for something else.

Limited choice
Until the crisis the private market of residents 
was dedicated by the supply-side instead of the 
demand-side. There was a scarcity, for this reason 
decision aspects in buying a house were to a minor 
extend based on exploitation costs. This point is 
addressed as one of the aspects why the passive 
house ideology did not succeed (Boonstra, Cloc-
quet, & Joosten, 2006). The situation on this market 
however currently (2013) changed. Currently the 
demand-side dedicates the market. 

4.1.3. Inadequate communication
It is of paramount importance that innovations are 
communicated well to potential customers. Commu-
nication needs firstly to be experimented on a small 
sample group before scaled to larger extends. Com-
munication needs to be specifically dedicated to 

the respondents  (Rogers, 2003 -107) & (Hal, 2005 
-94). Important as well in order to let a sustainable 
innovation succeed is as previously expounded, 
to focus in communication on other aspects than 
the environmental aspects. It does not support 
the demand when communication is focussed on 
environmental aspects to a respondent whom is not 
really concerned in environmental issues  (Rogers, 
2003 -107) & (Hal, 2005 -94). Communication must 
be appropriate and match with people’s demands 
(Hal, 2005 -94). The nowadays superfluous use and 
disabuse of the term sustainability can in that line 
be discussed and even be seen as counteracting.

The conclusion that there is a lack of sufficient con-
sumer communication out of the residential work-
shop at the Our Common Future 2.0 (Arnhem,  may 
20th 2011) can be seen in line with this. Concluded 
was that people are not capable to make a decision 
due to the lack of clear, incontestable and trust-
worthy information. The attendants had a strong 
need for appropriate information; they blame the 
national government for this absence.

4.1.4. Poor image
The lack of people’s demand for ecology/environ-
ment can partly be attributed to the worn-out, 
dusty but above all expensive image (Hal, 2006 -93). 
Which could be complemented with the unreliable 
and risk-increasing perception can result in the re-
luctance among stakeholders in the building sector. 
Combining this lack of demand amongst end-users 
with the reluctance at actors, this can be seen as a 
significant hindrance.   

According to Van Hal (2006-93) most well-known 
Dutch architects do not want their buildings to be 
associated with eco-architecture due to worn-out 
and other possible negative images. They consider 
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sustainability otherwise; more in line with Rogers 
and Van Hal as one of the aspect in the total quality 
of the building/design (Van Hal 2006-93). Van Hal 
pleads consequently for architects “to be smart” 
instead of “being green”:

 “Be smart should be the message instead 
 of Be Green. And being smart is: thinking 
 ahead, building an environment that 
 adapts cleverly and working interdisciplin-
 ary. The keyword is quality not ecology.” 
 (Hal, 2006 -93)

Bad sample projects
The not encouraging image of sustainable building 
can partly be explained by bad example projects. 
Bad example projects reinforce the poor image 
and feed reluctant in their view and perception. 
Bad experiences with sustainable dwellings affect 
the willingness for sustainable residents (Rogers, 
2003 -107). These bad examples seem according 
to Van Hal (2005 -94) be caused by poor collabora-
tion in the building team instead of malfunctioning 
technology. 

Besides these bad examples, several example 
projects did succeed. These however were often 
not monitored which makes beneficial results not 
feasible. Van Hal (2005 -94) states in accordance to 
Rogers (2003 -107) that it is of major importance to 
communicate successful projects. To enable this it is 
important that realized projects will be monitored 
to be able to publish actual results.

4.1.5. Investments restrain demands in 
consumer market
According to Klein Woolthuis there is, however 
small but an increasing market demand for sustain-
ability (2010 - 58). This growth is stronger in the 

commercial property market than in the residential 
area due to the fact that the relationship in the 
commercial market is more direct concerning the 
maintenance costs for example the energy bill. Most 
likely another reason is that companies are more 
accustomed to the principle of investment and 
return. The relationship in the residential sector is 
more distant and therefore the market demand is to 
a minor extend growing, also because of the lack of 
interest at residents whom concern more for com-
fort and price. Interviewed entrepreneurs however 
agree that there is a growing market potential (Klein 
Woolthuis 2010-58). 

The larger distance and the fact that consumers are 
to a minor extend used to think in investments be-
fore returns is hereby by Klein Woolthuis (2010 - 58) 
indicated as an aspects that constraints consumer 
demand.

4.2. Working methodology, 
collaboration, and attitude in the sec-
tor

Previously in chapter 2 of part I concerning the 
development of SuBu, was already pointed out that 
the building sector needs to change. Current work-
ing methods appear insufficient and frustrate the 
development.

Hindrances belonging to this category can be seg-
mented into four categories: 

- Lack of or insufficient collaboration
- Network failure
- Reluctance to change
- Stringent and project based working 
 processes
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Berkhout (2011 – 102) states together with Van 
de Weteringen that the market is too segmented 
concerning sustainability in the built environment.  
Stakeholders are looking to each other whereas 
somebody needs to take the leading role, in their 
opinion financing parties should demand for sus-
tainability (Berkhout, 2011 -102).

Collaboration in- and outside the building sector
Van Hal states that the mind-set in the building 
sector is wrong to make progress on the sustain-
able transition. In the idea of Van Hal one of the key 
issues is collaboration. Collaboration not only within 
the building industry itself but especially with actors 
outside the building industry; collaboration with the 
financial sector could lead to new fresh surprising 
solutions.

 “It might be evident that he basic needs 
 and reasons for our current built environ-
 ment are not truly considered and, as a 
 consequence, we have to re-find, redefine 
 and re-interpret the place and meaning of 
 our real needs.” (Schmid, 2003 -91)

4.2.3. Lack of or insufficient collaboration
Previously an overview of stakeholders in the build-
ing sector was expounded. Collaborating with stake-
holders is important but apparently not self-evident, 
and is necessary in order to achieve sustainable 
development (SEC Commision sustainable develop-
ment, Meer chemie tussen groen en groei (More 
chemistry between green and growth), 2010 -41). 
In order to achieve sustainable solutions, in fact 
all innovations need prefect cooperation to match 
every stakeholder’s best input to an optimal result. 
This collaboration in the building sector often starts 
too late in the project and is only project orientated. 
This in most cases is one of the aspects which hin-

4.2.1. Traditional and sequential working 
building sector
The building sector is split up in many relatively 
small companies (Lichtenberg, 2006). The sector 
works traditional and mainly sequential, a structure 
in which innovation can develop is vacant. In other 
words: the way of working and how businesses 
relate to each other does not encourage innovation 
(VROM, 2009 -52). Van Egmond (2010 -90) dedi-
cates this division of roles and responsibilities as 
a weakness of the construction industry. De Jonge 
(2010 -96) therefore points out that as a result of 
the market being so sequential: new integrated ser-
vices are needed which however this will be tough. 

 “In the traditional and sequential working 
 construction chain lacks a structure that 
 enables innovation at a practical level.”  
 (VROM, 2009 -52)

Absence of transparency cause suspicion and 
reluctance
Transparency within the project team towards 
each other as well as towards consumers and other 
end-users is of major importance in the acceptance 
of innovations (Rogers, 2003 -107). If transparency 
within the team is absent, stakeholders, consumers, 
and other end-users will become suspicious and 
reluctant (SEC Commision sustainable development, 
2010 -41). If all stakeholders are aware of each 
other’s interest and motives and take these into 
account, innovation will become easier to achieve. 
Besides this, understanding the other’s motives can 
positively influence the development. So far suspi-
cious in the building sector seems to counteract 
collaboration and thereby innovation.

4.2.2. Too fragmented sector
In an interview in the Dutch newspaper Telegraaf, 
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ders the development of sustainable building. Late 
involvement and collaboration of stakeholders often 
results in a non-optimal plan. Every decision taken 
before a certain stakeholder is in play can contradict 
principles brought up by the late cooperative.  

 “From an early stage in the process 
 intensive stakeholder collaboration is 
 necessary, these stakeholders need to 
 subscribe to detailed described targets 
 early committed.” (Hal, 2005 -94)

By choosing for new developments like sustain-
able residents, it is needed to cooperate from an 
earlier stage than in traditional processes, if this 
not, the risk of frustration and disappointing results 
increases (Hal, 2005 -94). 

No ambition commitment, makes them easy to 
fade
Poor collaboration can also be the consequence 
of the absence of mutual interest and ambition 
amongst stakeholders resulting in imbalances within 
the project team (Hal, 2005 -94). Therefore ‘ambi-
tion commitment’ is of paramount interest, also 
due to the sequential working building sector. In 
the traditional and sequential way of working in the 
building sector it is very common that stakeholders 
contribute for a part and after they have done their 
specific part, it is passed to the next stakeholder. 
Ambitions committed at project start can easily 
fade out. Compare this principle with for example 
the car industry; in this sector the designer is from 
the same company as the product developer and 
the assemblers. Business ambitions can easier be 
maintained. 

Mutual mistrust
De Ridder previously in his publication ‘Living Build-
ing Concept’ expounded: mutual mistrust between 

clients and contractors resulted in airtight contracts 
in which no room is left for innovations and im-
provements (Ridder, Living Building Concept, 2006). 

4.2.4. Network failure due to strong rela-
tions and lobbies
Another aspect that not helps the development 
of sustainability is the strong network failure as 
concluded by Klein Woolthuis (2010 - 58). In the 
building industry there are too strong collaborations 
between some actors, based on vested interest. 

The building sector is known for some large and 
dominant incumbent players who have whether 
dominance on resource markets or/and strong 
lobbies. Comprising this with strong closed network 
linkages explains the strong positions of these 
businesses. Entrepreneurs in the search done by 
Klein Woolthuis (2010 - 58) indicate this as a strong 
hindrance in the development and implementation 
of sustainable innovations in the Dutch building 
sector.  Innovative companies are not really capable 
to claim their position in the market, it seems hard 
to intervene and collaborate within the established 
market (Klein Woolthuis, 2010 - 58). 

Strong relations
Fixed and rigid relations that grew since decades 
are also named as barriers in the development of 
innovative products. This strong relation between 
the same common conservative businesses makes 
it hard if not impossible for innovation. Due to that 
the building sector is dependant to the collabora-
tion of many stakeholders, many traditionally estab-
lished relationships counteract new developments 
which lead to the conservative attitude in the build-
ing sector  (Klein Woolthuis 2010-58). This is not 
to be confused with innovative collaboration what 
exactly needs cross project collaboration. Stakehold-
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known according to the search for their reluctance 
towards changes in their working routines. The lat-
ter group is characterized for their search for quick 
return on investments and short term profitability 
as previously expounded. 

Circle of Blame

 “In the building sector no one seems to be 
 the owner of the problem”- (Lichtenberg, 
 2006)

What also hinders the development of innovation 
in the building sector is the fact that stakeholders in 
the building sector point to another as the cause of 
the limited and delaying development of sustain-
able building. This is named as the “circle of blame” 
by David Cadman, an environmental activist from 
Canada whom held various positions within the area 
of sustainable development at the UN. This was de-
scribed and underlined by Rakhorst in her book “De 
Winst van Duurzaam Bouwen” (“Benefits of sustain-
able building”) (Rakhorst A.-M. , 2008) and by Keun-
ing (2008 -74) in his article in the Dutch newspaper 
Volkskrant. According to Rakhorst (2011) investors 
pretend they are willing to invest in sustainable real 
estate but that there is according to them a lack 
of demand for sustainable real estate. Real estate 
developers in turn rely to the absence of interest 
in sustainable property at investors. Designers and 
constructors at their turn point to the absence of 
orders for sustainable property. 

4.2.6. Stringent and project-based work-
ing processes

Project based nature
Beerepoot & Beerepoot (2007) conclude that 
‘the project-based nature is the main obstacle to 

ers in the building sector do not coordinate their 
working processes sufficient which counteracts 
innovation (VROM, 2009 -52). Similar report also 
concludes that co-development between industries 
and knowledge institutions is insufficient. 

4.2.5. Reluctance to change
The building sector is known for its strong traditions 
and reluctance against transition in general. Accord-
ing to Van Hal (2010 -77) the building sector itself 
is not reluctant towards sustainable building but 
sustainable building is still associated with expen-
sive and risk-increasing. This is due to the fact that 
actors associate sustainable aspects with something 
extra that needs to be done; something extra per 
definition costs extra. Van Hal (2010 -77) states 
therefore that this type of thinking is restrictive and 
therefore pleads for a transition in thinking. What is 
needed is a totally different approach, which results 
in other solutions and other plans, which need to 
compete to traditional options and consequently be 
an  improvement in total (Hal, 2010 -77). This new 
way of thinking requires however well-informed/
trained contributors, as stated above and a good 
collaboration is required as well. This new way of 
thinking as Van Hal pleads for can be underlined 
by the opinion of Schmid (2003 -91) who finds that 
the current built environment in total is not well 
thought true. 

 “The significant problems we have cannot 
 be solved at the same level of thinking 
 with which we created them.” - Albert 
 Einstein- US (German-born) physicist 
 (1879 - 1955)

The entrepreneurs in the search of Klein Woolthuis 
(2010 - 58) name installers and investors as the 
hardest hurdles to overcome. The first group is 
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learning-rich collaboration between the various 
stakeholders’. Collaborations are mostly only limited 
for the duration of projects (Beerepoot & Beer-
epoot, 2007). 

Price competition
Beerepoot & Beerepoot (Ibid.) characterise the 
building sector as dominated by price competition. 
Every construction job in the sector is unique, the 
scale is limited of individual domains.  “As a result of 
the complex nature and defensive character of the 
building process” (Beerepoot & Beerepoot, 2007). 

Formal design process
De Jonge (2005) indicates that flexible design is not 
always easily done in a formal development process. 
Because the design process is formal, every phase 
is completed with a document which is approved 
by the client. Adaptations afterwards due to for ex-
ample advancing insights are hardly possible, even 
if these changes would improve the quality of the 
building (Jonge, 2005).

sample projects is too small because most of them 
are not monitored and communicated (Egmond, 
2010 -90). This results in the absence of the oppor-
tunity to learn and thereby improve future develop-
ment. What worked well and, more important, what 
failed? To what extend initial targets were achieved. 
This is not only important to the own company but 
is of a higher importance to the entire sector. As 
long as this not happens this heavily restricts the 
development. The absence of an early market as 
previously described causes technical innovations 
that are not well thought true which results in re-
luctance in implying these innovations because the 
perceived risk is too high (VROM, 2009 -52). 

Lack of an early market
Due to the absence of initial demand there is no 
early market for innovation which negatively affects 
the development of innovative products. Because 
the market for trying new innovation is too limited 
the further development is opposed too (VROM, 
2009 -52). Hereby there is no possibility to improve 
the first productions into improved products. Due 
to this non optimal performance the attention for 
these new products is limited as well. 

Low innovation and standardisation
The Austrian building industry shows similarities 
with the Dutch situation according to Rohracher 
2001. Aspects as low innovation and a low level 
of mass-production, which he illustrated for the 
Austrian situation, can also be recognized in Dutch 
processes. The dispersion in design and construct, 
pointed out by Rohracher (2001) as a hindrance in 
sustainable development is also in the Netherlands 
at stake. Rohracher (2001) describes that the prob-
lem in making buildings in Austria is more a social 
one than a technical one. Despite sustainability is 
one of the key-issues in national and international 
politics, there is a huge gap between technological 

4.3. Technical

Technical qualities of some sustainable projects and 
products appear insufficient which frustrates the 
development. These imperfections in quality is due 
to multiple aspects.

Unclosed innovation cycles
Technical imperfections are at least partly due to 
that so far the innovation cycle is more than often 
unfinished; consequently no feasible results can 
be published (Hal, 2005 -94)& (VROM, 2009 -52). 
Which in itself is not only negative because hereby 
these benefits cannot be published but of major im-
portance is that learning opportunities are thereby 
not available. Nowadays the learning effect from 
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The Building Team (initiated by the Dutch Govern-
ment) states that the on-going political and social 
discussion on the policy for the residential market 
does not support the residential market and cause 
constant uncertainty at occupants (Bouwteam, 
2012). Next to that is concluded that regulation is 
not specified enough for the transformation and 
update of the existing stock (Bouwteam, 2012). 

(Egmond, 2010 -90) states that sustainable innova-
tion in the building sector is dependant to govern-
mental regulation and legislation due to the building 
sector’s resilient attitude. Besides this it is necessary 
in that development that the government creates 
enforcing financial incentives such as tax compensa-
tion and subsidies.  

According to the above description there are hin-
drances of different nature concerning policy and 
regulations. These will be expounded in the follow-
ing sub-paragraphs.

4.4.1. Governmental policy
Governmental policy is dedicated to be inconsistent 
and fragmented which frustrates the development 
of SuBu, also due to the uncertainty it causes.

Klein Woolthuis (2010 - 58) argues that there is a 
lack of consistent policy and regulations are ambigu-
ous and insufficient structured. Besides this too 
little coordination between different governmental 
levels is taking place (Klein Woolthuis, 2010 - 58). 
National and local regulations seem more than once 
to interfere and contravene. This while regulations 
can be a strong stimulus if applied consistently and 
without too much bureaucracy (Klein Woolthuis, 
2010 - 58). In the same search was concluded that 

abilities and the actual performance of buildings.

Block by block
It seems odd to Van Hal that residents are threaded 
block by block for renovation while we know that 
hundreds of them need to be renovated, there 
should be designed some standardized solution 
to prevent that  every new project needs to be 
designed from scratch. 

Adaptability needed due to changing demands
Contemporary time is dominated by fast changes, 
changes in the way we live, work, believe, etc. These 
changes do reflect on property although with a 
huge delay. This delay is due to that property is not 
able to adapt that fast on social waves. Buildings are 
mostly built traditionally which results in very static 
property. Peoples demand changes and personal-
ization is more and more desires. This results in a 
growing mismatch which subsequently results is 
that property is not lasting very long (Post, Brand, 
& Bouwmeester, 2006).  Changes will therefore 
become standard instead of exceptional. In current 
building practice buildings are difficult to adapt, this 
therefore needs to change (Ridder, 2011).

 “All buildings are predictions, all predic-
 tions are wrong” Steward Brand quoted 
 by (Post, Brand, & Bouwmeester, 2006). 

Other distinguishing qualities
Environmental innovations need other qualities 
than environmental quality alone and particularly 
the financial advantage weighs in this heavily. An-
other very important aspect from Van Hal’s search 
is the need of knowledge of the client’s needs and 
wishes.  Besides this, economical influence from the 
central government must be seen as an influential 
factor (Hal, 2000 - 03). 

4.4. Policy and regulations
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entrepreneurs experience that sustainable solutions 
are not seen as regular and common and therefore 
there is some reluctance amongst them. Because 
of the reluctance against innovation of which the 
construction industry is characterized, Van Egmond 
(2010 -90) states that eco-innovation needs specific 
regulatory support. This leads to the conclusion that 
policy and regulations affect the development of 
sustainable development. 

Inconsistency causes uncertainty and reluctance
The CPB Netherlands Bureau for Economic Policy 
Analysis conclude in their search (Noailly, Batrakova, 
& Lukach, Home, green home - A case study of 
inducing energy-efficient innovations in the Dutch 
building sector, 2010 -54) to innovations in the 
Dutch building sector concerning environmental 
performances, that the number of different imple-
ment environmental policy programs concerning the 
building sector is large (Noailly, Batrakova, & Lukach, 
Home, green home - A case study of inducing ener-
gy-efficient innovations in the Dutch building sector, 
2010 -54). This implementation of a large number of 
different policy programs in a short period of time 
may affect continuity and stability of policy.

 “When there is too much uncertainty 
 about future policies, firms may prefer 
 to postpone their long-term risky invest-
 ments in innovative activities” (Noailly, 
 Batrakova, & Lukach, Home, green home 
 - A case study of inducing energy-efficient 
 innovations in the Dutch building sector, 
 2010 -54). 

Uncertainties about future politics may companies 
decide to postpone their long-term investments on 
innovations (Noailly, Batrakova, & Lukach, Home, 
green home - A case study of inducing energy-
efficient innovations in the Dutch building sector, 

2010 -54).  Also because of the many different 
policy programs, analysing and evaluation of these 
programs is not possible (Noailly, Batrakova, & Lu-
kach, Home, green home - A case study of inducing 
energy-efficient innovations in the Dutch building 
sector, 2010 -54). 

From interview search Klein Woolthuis concludes 
that actors held the government responsible for not 
stating a clear long-term view and and correspond-
ing policy and regulations (Klein Woolthuis 2010-
58). 

The main conclusion of the SEC is that consistency 
and integral character of sustainability must be 
more firmly anchored in national policy (SEC Com-
mision sustainable development, Meer chemie tus-
sen groen en groei (More chemistry between green 
and growth), 2010 -41).

Policy is too fragmented
Social Economic Council (SEC) (2010 -41)concludes 
that national policy is being departed in too many 
sections and divisions, which brings the risk of insuf-
ficient cohesion and structure with it. The necessary 
continuity for successful innovation is vacant which 
results in negative effects according to society con-
cerning this implementation of these innovations 
(SEC Commision sustainable development, Meer 
chemie tussen groen en groei (More chemistry 
between green and growth), 2010 -41).  

The SEC pleads the government to configure a 
structured innovative approach to sustainability. In 
which structured stands for consistent, coherent 
and long-term focused. 

According to Berkhout, stated in an interview in the 
Dutch newspaper Telegraaf (Berkhout, Overheid 
faalt met groene huisvesting, 2011), the national 
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environmental performance of buildings. The first 
mainly in the area of new products or developments 
which are not allowed.

Restrictive regulations
Related to legislation, stakeholders can mainly be di-
vided into two groups: the one that feel themselves 
restricted by legislation and the group that experi-
ence legislation as mandatory. Klein Woolthuis 
(2010 - 58) comes to a corresponding conclusion 
on innovation in the building industry: there are 
two major groups to indentify: ‘system following 
entrepreneurs’ and ‘system building entrepreneurs’. 
The latter one is aiming to build new systems; to 
build new network relationships besides the already 
existing ones while the first group remains acting as 
usual. In order to make new innovations accepted 
and succeed they try to create new institutions 
(Klein Woolthuis, 2010 - 58). In the division by Klein 
Woolthuis (2010 - 58) governmental regulations are 
by the first group seen as a restriction in innova-
tion and by the latter one seen as driving force in 
the development which is a significant difference! 
Concluding from this that regulation can be seen 
as a hindrance nevertheless as a challenge as well. 
Innovators, system building entrepreneurs, are 
per definition running ahead of legislation and can 
be restricted by prevailing legislation. Whenever 
legislation is becoming restrictive, it is becoming 
evident that it is innovative and this could be seen 
as encouraging further development. 
Next to that, in owner occupier’s associations every 
home-owner needs to agree which frustrates the 
development (Bouwteam, 2012).

Not stringent enough for innovation
According to a search under office organizations 
90% of them believes that in the coming 5 years the 
government needs to imply more stringent regula-
tions on sustainable real estate (DTZ, 2011 -105).

government is too much fragmented concerning 
sustainable building. Sustainable building concerns 
multiple governmental sections and through insuffi-
cient collaboration between those different sections 
inconsistent policy is created.

 “The SEC considers it necessary to seize 
 the crisis to reaffirm the importance of 
 sustainable development. Business as 
 usual is no longer an option, the entire 
 economic transition is necessary.”  (SEC 
 Commision sustainable development, 
 Meer chemie tussen groen en groei (More 
 chemistry between green and growth), 
 2010 -41)

Uncertainty
Major difference to for example Germany and 
Belgium rely in the fact that those countries force 
energy companies to accept energy produced by 
residents, the so-called feed-in rates. However these 
changed as well over times, there was a certain con-
stant in that policy. The government would always 
guarantee the feed-inn possibilities of energy (Klein 
Woolthuis, 2010 - 58). This was very much impor-
tant at for example the introduction and implemen-
tation of sustainable energy sources into the built 
environment. PV-cells are much more integrated in 
those countries than in the Netherlands. The Neth-
erlands applied several subsidy programs but these 
stopped after a while and then there came another 
one but there was no long term certainty about that 
(Klein Woolthuis, 2010 - 58).

4.4.2. Governmental regulations
Regarding regulations multiple aspects are advo-
cated to restrict the development. Regulation is 
addressed to be restrictive and simultaneously 
not stringent enough. The latter mainly related to 
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Beerepoot & Beerepoot (2007) illustrate that energy 
performance policy did not support the develop-
ment of technological innovations for SuBu in 
the period of 1996 to 2003: ‘energy performance 
standards have not been stringent enough’ (Beer-
epoot & Beerepoot, 2007).  Policy during this period 
started with standard performance and was tighten 
up ‘such in a way that it was always possible to 
comply with the new standard by improving conven-
tional technologies; no really new innovation has 
taken off’ (Beerepoot & Beerepoot, 2007). 

The executed energy performance policy is less 
influential due to the nature of the building sector 
which is project-based and results in trading off for 
economic most beneficial solution (Beerepoot & 
Beerepoot, 2007). They conclude from their study 
that real innovation will only occur if the required 
standards are stringent enough (Beerepoot & Beer-
epoot, 2007). In its current shape, energy perfor-
mance policy will result in ‘incremental innovation’. 

4.4.3. Governmental organisation
Concerning the governmental organisation, hin-
drances are in bureaucracy, compartmentalization, 
and the absence of local divisions in policy that 
restrict the development

Bureaucracy and compartmentalization
Niche players and local actors are restricted by 
bureaucracy and compartmentalization according 
to the SEC, whom not believe in marginal changes 
that could bring the needed change therefore the 
SEC concludes that radical embedded changes in 
governmental policy are necessary (SEC Commision 
sustainable development, Meer chemie tussen 
groen en groei (More chemistry between green and 
growth), 2010 -41). 

Local governments
Local governments should play their part in the 
development.  According to Van Hal it is odd that lo-
cal governments do act on safety issues but remain 
motionless when it comes down to sustainability 
issues. Governments could and should people ad-
dress on their behaviour and actions concerning 
sustainability (Hal, 2010 -77). 

4.5. Financial aspects

 “The transition to a more sustainable 
 building sector does not go rapidly due to 
 standard economic thinking and a lack of 
 knowledge.” - (Hal, 2010 -77)

One of the main aspects, and in most cases men-
tioned first, is the financial aspects: “it is all about 
the money”.

Expensive and uncertain image
The common belief under entrepreneurs according 
to the search of Klein Woolthuis (2010 - 58) is that 
sustainability costs extra money and that it does 
not function; add up to this the percept increased 
risk and complexity resulting in further reluctance 
amongst them. 

Aims for short-term profit
Short-term profitability is also pointed out as one 
of the major aspects. Investors are according to the 
group of entrepreneurs, that were interviewed in 
the search of Klein Woolthuis (2010 - 58), mainly in-
terested in short-term profit, sustainable implemen-
tations often take time to return on investment and 
therefore investors are less willing to implement 
these measures (Klein Woolthuis, 2010 - 58). 
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more realistic value management is needed to 
improve the market and to decrease vacancies (Jong 
& Wamelink, 2010 - 83). The mismatch of demand 
and supply in real estate is due to a qualitative and 
a quantitative mismatch (Jong & Wamelink, 2010 
- 83). Inadaptable buildings on mono-function loca-
tions are not very attractive and very unsustainable.

Split-incentive
Another financial aspect that hinders the develop-
ment of SuBu is located in the imbalance of risk and 
benefits.  For making residents in the existing stock 
more sustainable the split-incentive does not help 
the investment. Investments need to be done by the 
owner of the property whilst returns on for example 
energy saving measures at renovation benefit the 
renter (DTZ, 2011 -105). This principle is also named 
as the ‘split-incentive’.

In this system the owner is not stimulated to invest 
in his property because the owner needs to take the 
risk and do the investments whilst returns end up at 
the renter. 

Uncertain returns
Uncertain returns on investments are by Kok and 
Jennen (2011 -103) indicated as one of the main 
causes of the reluctance under investors concern-
ing innovation in sustainable property. Besides this 
the limited funding capacity plays a restrictive role 
in this too. Returns on investment in sustainable 
property, partly exists out of secure direct returns 
and partly out of insecure and indirect returns. The 
relatively secure and direct profit can be gained by 
the saving on for example energy consumption and 
decreased maintenance costs. Profits due to better 
renting opportunities and increased rental prizes, 
lower incentives at renting can be gained on the real 
estate but are insecure and indirect and thereby less 
attractive. A higher book value of the property can 

As been exposed in previous chapters sustainability 
intervenes with short-term profits. So far business 
as usual was known as investing, developing, real-
izing and selling, this in order to realize short-term 
profits. According to some Dutch industry leaders in 
the search “Dutch Trends in Real Estate” (PWC, 2009 
-82) this was excessive from all sides which affected 
quality. 

 “there was an excessive focus on financial 
 returns, both on the market side (profit on 
 developments and developments) as well 
 as on the public side (land price policies). 
 Too little attention has been given to the 
 end-users, which did not help the quality 
 of the project”  (PWC, 2009 -82)

Due to the current lack of long-term responsibil-
ity of property, in which sustainability can and will 
make the benefit, short-term profits will triumph. As 
previously expounded sustainability can cost extra 
initially but returns widely on the long term, if the 
long-term aspects is cut out as it is by developing 
and selling there is no financial motive anymore to 
invest in sustainable real estate of which the results 
can be seen in practice. 

Good example of this unsustainable aim for short-
term profits can be seen in the frequently usage 
of virgin land to develop new office areas, instead 
of inner-city redevelopment which resulted in un-
derdeveloped inner-city areas which consequently 
resulted in demographic discontinuity and aban-
doned office areas with too little quality (PWC, 2009 
-82). The usage of virgin land was less complicated, 
avoided time-taking procedures and thereby in-
creased short-term profits.

Unrealistic value management
In line with, and partly as result of this last aspect 
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as well be seen as an indirect advantage however 
this is strongly dependant to the ability of the ap-
praiser and thereby insecure as well (Kok & Jennen, 
The Value of Energy Labels in the European Office 
Market, 2011 -103). 

Many property owners do not invest in increasing 
sustainability of the property because of the uncer-
tainty of performances and return on investments 
(Bouwteam, 2012).

Not requiring for quality and total cost of own-
ership
Klein Woolthuis (2010 - 58) dedicates the restricted 
development of sustainable building to the lack of 
total cost approach, the focus is on initial low costs 
resulting in negative impact on sustainable solutions 
which are thereby left out. Sustainable innovations 
may by this means according to Klein Woolthuis 
(2010 - 58) lead to clashes with the existing market.

The group of investors is due to their position an im-
portant group to set targets and requirements; they 
however hardly do (Jong & Wamelink, 2010 - 83). 
This does not stimulate the development.

Current financial models do not fulfil
New financial models are necessary which incorpo-
rate the building’s performance during its life time 
(Jong & Wamelink, 2010 - 83). These new models 
need to encompass new exit values belonging to 
sustainable projects (Jong & Wamelink, 2010 - 83). 

Lowest price selection instead of focussing on value
In the search of Klein Woolthuis (2010 - 58) entre-
preneurs indicate that most projects are gained 
by tenders. Price seems to be of great influence in 
these tenders, leading to price competition in which 
no space is left for quality or innovation; short 
term profit as above described seem to prevail. 

Entrepreneurs dedicate that governmental and 
semi-governmental bodies should be the necessary 
exception and play a leading role in tendering (Klein 
Woolthuis, 2010 - 58). 

The focus on reducing costs instead of creating 
values limits the development in the building sector, 
correspondingly the financial system is not arranged 
for this which restricts financing sustainable devel-
opment (VROM, 2009 -52). 

4.6. Knowledge

There is an understanding aspect that plays a crucial 
role into the transition to real sustainable buildings. 
Only when users really understand the performance 
of the building and the consequences of their 
behaviour real progress can be made (Rohracher, 
2001). 

Multiple aspects named previously under other cat-
egories also contain a knowledge aspect. Knowledge 
effects and is part of all other aspects but is also 
categorized as stand-alone. 

Insufficient knowledge
The absence of a sincere demand can at least partly 
be dedicated to insufficient knowledge which is 
underlined by Van Hal (2010 -77). This in accor-
dance to the outcome of the search initiated by the 
Ministry of Health, Spatial Planning, and Environ-
ment (VROM in Dutch), in which was concluded that 
a sufficient level of knowledge needs to be apparent 
at all stakeholders (VROM, 2009 -52) because of the 
fragmented and sequential working building sector 
in which a single stakeholder can veto new develop-
ments.

Insufficient knowledge also plays a role in lack of 
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not suit the building sector very well.

Difficult knowledge penetration
New knowledge and ideas reach and penetrate the 
strong groups of actors difficulty; the industry tends 
to be very conservative. This principle is pointed out 
by the entrepreneurs as a strong barrier in the sus-
tainable development (Klein Woolthuis, 2010 - 58).

SuBu on a larger scale
One of the causes why SuBu do not meet require-
ments is that the focus and approach is on building 
scale and too less on urban scale whilst some solu-
tions can better or only be arranged on an urban 
scale (Dobbelsteen, Wilde, & Arets, 2002)

 “A wider urban approach of sustainable 
 building can reap greater environmental 
 profits than the improvement of an indi-
 vidual.” (Dobbelsteen, Wilde, & Arets,  
 2002)

combining innovative concepts which individu-
ally are apparent but in combination with other 
concepts or products could lead to real progress. 
Concluded therefore is that there is too little knowl-
edge available in the market concerning innovative 
concepts, the synergy of different techniques at 
each other is underdeveloped and thereby restrict-
ing (VROM, 2009 -52). 

Indistinct definitions
The above mentioned insufficient knowledge cor-
relates with a much heard reproach concerning the 
vagueness of sustainable building. The absence of a 
general accepted definition seems to play an impor-
tant part in this. 

  “Due to the lack of a general accepted 
 definition of “sustainable building” it is al
 most impossible to define one.” (Egmond 
 2010-90) 

The absence of this can be reconciled with the on-
going discussion, national and globally on this topic 
which was previously also set out. 

In the environmental assessment of building 
parts and products it is complicated to conduct a 
straightforward discussion.  The growing number of 
environmental labels can be seen as an indicator for 
the search for knowledge and justification. The dif-
ficulty is located in the fact that for a clear compari-
son the total environmental impact of that product 
during its entire lifespan; from the extraction of raw 
materials towards the fabrication maintenance and 
final disposal needs to be calculated. Taking optional 
re-use into account complicates this even further. 
The absence of complete reliable research data is 
a restriction in this. Previously was also concluded 
by Van Nunen (2010) that LCA, a methodology to 
assess all these previously mentioned aspects does 
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rently collaborations are mostly once-only and only 
project oriented. At the time that stakeholders start 
really trusting each other and really can work on in-
novations the collaboration ends with finalizing the 
project, knowledge gained is then lost. Ambitions 
appear to fade during the process which results in 
a lower level of achieved results than the aimed 
ambition level. This is partly due to the absence of a 
real ambition commitment at start of the project in 
which all stakeholders agree to participate in order 
to achieve a certain target. Due to the absence of 
this, ambitions were easily adapted to setbacks. 
Within the building sector, stakeholders tend to 
point to each other as the cause of the restricted 
development. 

Next to that, the restricting financial system was 
described as a hindrance to the development, as 
above mentioned the short-term profit policy which 
was leading and resulted in poor quality was one 
of the most important hinders in development of 
sustainable building because the most benefits are 
gained at the long term. These long-term benefits 
are considered uncertain and indirect and thereby 
investors and other stakeholders were not very 
interested in investing in sustainable buildings. This 
reluctance was also fed by an imbalanced risk pro-
file, the owner needs to do the investments while 
the returns came in profit to the renter. An innova-
tive concept can be initiated by different stakehold-
ers but the risk needs to be granted by the investor. 
Within most tenders the lowest price still plays a 
leading role in decision making process. This results 
in only basic deliveries because there is no budget 
for something new which often costs extra money.

Policy is by some experienced as a restriction and by 
others as a compulsory. Some innovative stakehold-
ers experience legislation as a hindrance, because 
it restricts them in their ideas and developments. 

The hindrances of the development of sustainable 
building are of a very different nature as can be 
seen in the previous paragraphs. 

4.8.1. Overview and coherence
The absence of demand can be dedicated to the fact 
that there seems to be no sincere environmental 
concern, communicating environmental aspects as 
the only unique selling point thereby seems not to 
be effective. This absence of demand can also be 
dedicated to bad image and insufficient knowledge, 
which in itself can be attributed to the lack of a clear 
and general accepted definition. Add up to this the 
traditional thinking that prevails in the construction, 
which results in a reluctance amongst stakehold-
ers.  The risk-increasing and the previous short-term 
profit ambitions which was for a long time and in 
most cases leading in development resulted in non-
optimal quality. These bad sample projects caused 
bad communication which resulted in a decrease 
in demand. The lack of an early market hinders the 
introduction of innovations which consequently 
leads to insufficient further development of new 
techniques. This in itself causes that people are less 
enthusiastic about sustainable innovations and this 
leads to the status quo with the absence of an early 
market.

Next to the absence of demand also poor collabo-
ration between stakeholders plays a part in the 
restricted development of sustainable building. The 
traditional and sequential working building sector 
can be pointed out as a major hurdle in innovations. 
The current building practice is fragmentized; an 
ideal climate for innovation is therefore not present. 
Innovation needs collaboration with parties inside 
the building sector but also outside the sector. Cur-

4.8. Conclusion of hindrances
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For others, regulations are the minimum require-
ments on which they need to meet. This significant 
difference is divided in system building and system 
following entrepreneurs. But it is clear that for in-
novative entrepreneurs regulations are restrictive. 
Another restriction is experienced in the uncertainty 
of policy.  Because of the inconsistent policy there 
are uncertainties that cause reluctance at investors 
because there are uncertainties about the future 
returns.

4.8.2. Most important impediment to the 
development of SuBu
As described, there are different hinders to be 
named, a classification of them however is hard to 
make due to the wide range of backgrounds. Be-
sides that solving one hindrance itself would most 
likely not accelerate the development of sustainable 
building. There however are some publications that 
comprehended classification.
Kibert (2003 -89) concludes that the first and 
foremost important barrier is the current economic 
structure. Governmental policy is dedicated sec-
ondly and after those technological issues. Here is 
the striking conclusion that technological issues are 
overruled by economic and policy issues.

Study executed by Van Hal (2005 -94), commis-
sioned by the SEV, focused on consumer driven 
innovation searched the reason why innovations in 
the building sector failed; a study on why consum-
ers did not accept the sustainable innovation. This 
search resulted in a conclusion that the financial 
aspect seems to be the most decisive factor in the 
innovative sustainable development. This can be 
underlined with the conclusion of Kibert (2003 -89) 
that the current economic structure is the first and 
foremost important barrier.  

Concluded of this can be that the issue is: low 
pricing combined with sustainability; that seems 
to be the challenge in the building sector.  Quality 
needs to be undoubted and environmental qualities 
could be considered as added value at most in this. 
It seems thus evident that consumers are not con-
vinced by environmental aspect alone. Consequent-
ly this means that making sustainable residents 
and other building succeed, unlike current practice, 
other properties and aspects than environmental, 
need to be present and attractive to consumer and 
end-users. 

4.8.3. Resulting
Economic/financial aspects are indicated as the 
most important impediments to the development 
of SuBu. Followed up by respectively governmen-
tal and technical issues. Important note in this is 
however that this conclusion is only based on a few 
publications. The majority of impediments were 
mentioned in publications in which no degree of im-
portance was addressed or an overview was given 
of other restricting aspects.

Therefore the major conclusion would be that there 
are different categories of impediments which are:
 
- Demand
- Working methodology
- Technical
- Policy
- Financial
- Knowledge

Some address the financial aspects as the most 
important but this cannot be broadly supported by 
this search due to that too many impediments were 
named without context or relation to other aspects. 
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 “Only when it is possible to defend and 
 handling interests of people with mea-
 surements that at the same time doing 
 well for the environment, society will 
 really demand for these solutions.” (Hal, 
 2010 -77)

Opportunities related to sustainable building are 
according to (VROM, 2009 -52) given as: seducing                                                                                                                                         
and tempting to influence consumers to create an 
early market which makes it possible for innovations 
to further develop what can result in a model which 
results subsequently in a greater market demand. 
However a lot of work needs to be done to convince 
people that sustainable building stands for extra 
quality, extra quality in building, living and working. 
This however all starts with achieving that people 
are going to demand for it. 

Office organization’s demand
According to a search done by Jones Lang LaSalle 
under office organizations, the demand for sustain-
able office accommodation grew since 2008 from 
74% to 83% in 2010 (Jones Lang LaSalle, 2010 -104). 
This indicates a further growth in sustainable de-
mand under office organizations. 

Combining this with the governmental policy that 
of since January 2010 only sustainable office spaces 

are rented, results in a further increasing demand 
for sustainable offices. 

Knowing this and taking into account the 7 million 
vacant office floor space (13% of total) results in a 
growing opportunity in office buildings.  From the 
owner-users 81% is willing to invest in sustainability 
provided that clear benefits to be gained as lower 
service costs or a better image. 86% Of all office 
users is willing to pay at least a part of the savings 
due to the sustainable investment additional on 
the service costs (Jones Lang LaSalle, 2010 -104). 
According to Senternovem (2007) is 30% of existing 
office spaces relatively simple to adapt to make 
them more sustainable. 

Demand for quality instead of quantity
In previous times new office spaces were almost 
non-stop created, the consequences of this have be-
come evident. Consequently for the building indus-
try a thinking shift is needed; instead of thinking in 
a quantity driven market, a focus on quality should 
be the aim, which corresponds to the publication 
of Van Hal “the keyword is quality not ecology” as 
was also previously expounded. Many respondents 
called in that search for a culture change. Interviews 
let to the conclusion that innovation in several fields 
is necessary; in technical, financial, and organiza-
tional field. The fact that these respondents are 
stakeholders themselves makes this conclusion even 
stronger (Hal, 2010 -77). 

One stop shop
It should be made simpler and easier to make a resi-
dent sustainable (Hal, 2006 - 60). A one stop shop 
with different concepts and information concerning 
this is pleaded for by Van Hal. 

A high degree of choice freedom is appreciated by 
consumers, environmental aspects only can be an 

By naming these constraints above, this com-
prehends an opportunity as well in solving these 
impediments. Next to these points, in literature also 
other specific opportunities were described.

These opportunities will under the same categories 
be described in this chapter. 

Chapter 5: Opportunities from literature

5.1. Demand
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ing sector is known as a traditional and sequential 
working business which hinders innovation. Van Hal 
(2010 -77) therefore pleads for stronger and wider 
collaboration, within but moreover with companies 
or institutions outside the building sector. Which, 
in her opinion, can and most likely will lead to new 
innovative solutions. 

Retention of knowledge is for this also necessary be-
cause otherwise knowledge obtain during projects 
will be lost after finishing, which is disastrous for 
innovation.

Chain integration
De Jonge (2010 -96) pleads that “chain integration” 
for this fragmented building sector as a necessary 
solution to achieve more and better collaboration 
in order to enable innovation in the building sector. 
With chain integration multiple stakeholders within 
the building sector collaborate at a strong and 
intense level in order to achieve a better product. 
Architects, financing actors, and constructors for 
example can cooperate, the leading party in most 
cases seem to be the one who is granted for the 
largest part of risk. Chain integration will lead ac-
cording to De Jonge (2010 -96) to more continuity in 
work and better quality of product and is therefore 
an opportunity also for the development of SuBu.

R&D for standardisation and industrialisation
In his book ‘LEGOlisering van de bouw’ De Rid-
der (2006) argues that the building sector should 
transform towards a sector in which Research and 
Developers are aimed for industrial manufactured 
elements. Configuration and typologies can be used 
to create an original customer specific building. 
A building which besides that can also easily be 
adapted to changing demands and circumstances 
(Ridder, 2011). The sector should transform from 
a sector based on traditional methods working on 

extra quality according to Van Hal (2005 -94). 

Currently the brand new (March 2013) ‘Reimarkt’ 
concept is executing this principle in the Nether-
lands. In this, multiple stakeholders are cooperating 
and combined to one stop shop in which individuals 
can be informed and shop for concepts. 

5.2. Working methodology, 
collaboration, and attitude in the 
building sector

The poor en insufficient collaboration as named 
under hindrances can be seen as an opportunity 
for making progress without increasing and even 
decreasing risks and investment costs. The frag-
mented working chain needs to change towards 
an integrated chain. The sector transforms from a 
supply to a demand side steered market. Improved 
collaboration is needed to fit the demands.
Increasing collaboration can be viewed from differ-
ent levels as well as acting on in and thereby very 
approachable.

Inner- and inter-sector collaboration
Tradition collaboration principles seem not to be 
sufficient for contemporary and future building 
practice (Zeeuw, Franzen, Aalbers, Hal, & Dulski, 
2010) whom also add to this that government bod-
ies, the business sector, nor civil society are able to 
tackle problems by themselves; parties are forced 
to cooperate in order to solve the sustainability is-
sues in the building sector.  The collaboration could 
best be cross project otherwise after finishing the 
project retention of knowledge may take place and 
knowledge and improvements are lost  (Egmond, 
2010 -90). 

In line with this Van Hal addresses that the build-
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customized buildings towards a sector in which on 
an industrial working method is worked on custom-
ized solutions (Ridder, 2011).  This would increase 
the quality, affordability and continuity and is there-
fore an opportunity for the development of SuBu. 
This also comprises a strong technical aspect.

and upgrading of existing property.

 “The focus will shift from new project 
 development towards regenerating proj
 ects and areas.” (Hal, 2010 -77)

Standardisation leads to improved quality and 
increases efficiency
Previously was already set-out that standardisation 
and corresponding industrialisation are an oppor-
tunity to improve the quality, decrease the waste of 
materials, and increase affordability. 

Standardizing and industrializing building elements  
can contribute to the increase of quality due to 
more constant and better circumstances and a 
decrease in the use of raw materials; Industrialized, 
Flexible and Demountable (IFD) (Egmond, 2010 -90).
 
The standard solution which Van Hal (2010 -77) 
initiates can be seen in this light further improved 
by adding up the IFD concept which results in a con-
cept that could be developed for plenty of residents, 
manufactured under controlled conditions and so 
that it is flexible and demountable so that future 
changes are enabled. 

As previously expounded, De Ridder (2011) pleads 
for a sector in which products are industrial manu-
factured, de-constructible and flexible. Products 
should be implemented as product families which 
can be customized. The Living Building concept 
(LBC) as this concept is named, is a further transla-
tion and combination of concepts like ‘Slimbouwen’, 
and Conceptueel Bouwen’. 

Flexibility is needed to be able to follow the changes 
in requirements, usage, and habits. This compre-
hends oversize both in dimensions and in construc-
tive strength. Besides that installation structured 

5.3. Technical

There is also a technical part in opportunities for the 
development of SuBu. Improved collaboration must 
lead to better products, standardisation likewise but 
this latter one also to reduce costs. Besides that, the 
value to money ratio could be improved to increase 
the demand for SuBu.

 “Per year the building sector only adds 
 less than 1% to the property stock while 
 90% of the attention is going to this 1%.”  
 De Jonge (2010 -96)

From new development to re-development
De Jonge (2010 -96) sees two major developments 
for the future in the building sector: firstly a move-
ment from new development to re-development 
and secondly he names process innovation in the 
building sector.  

The 7 million square meters (13,3%) (DTZ, 2011 
-105)of vacant office space appear to offer an 
extensive opportunity for this and of which the 
first are already realized. Corresponding previously 
expounded, these front running projects need to be 
evaluated and monitored to finish up the innovation 
loop and use established data for further improve-
ment, and communication.

Previously Van Hal (2010 -77) and Rakhorst (2011) 
also mentioned this shift towards re-development 
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First and above all need to be mentioned that con-
sistent and well-coordinated regulations contribute 
to the development of sustainable building. As 
expounded under hindrances the fragmentized and 
even opposing regulations hindered the develop-
ment. Consistency and well-coordinated policy and 
regulations provide clearness on which everybody 
can act better.

From previous parts can be concluded that policy 
must be consistent, stimulating, non-frustrating, 
and stringent enough to facilitate the development 
of SuBu.

Consistent and predictable
The CPB search concluded that since changing 
environmental policy cause uncertainty and result in 
postponed investments: there is a strong incentive 
“to behave in a predictable manner and commit 
itself to policies for a relatively long time period” 
(Noailly, Batrakova, & Lukach, Home, green home 
- A case study of inducing energy-efficient innova-
tions in the Dutch building sector, 2010 -54). 

Because the effects of inefficient policy can be high, 
progress and benefits can be extruded from proper 
evaluation of individual programs (Noailly, Batra-
kova, & Lukach, Home, green home - A case study of 
inducing energy-efficient innovations in the Dutch 
building sector, 2010 -54). 

According to the same CPB study; more stringent 
environmental policy results in more patents which 
relates to higher innovation (Noailly, Batrakova, & 
Lukach, Home, green home - A case study of induc-
ing energy-efficient innovations in the Dutch build-
ing sector, 2010 -54). This search also concludes that 
there is stronger case for market-based instruments 

need to be well structured (Post, Brand, & Bouw-
meester, 2006). 

The focus should less be on the lifespan of the en-
tire building but more on the lifespan of individual 
components (Ridder, 2011). Flexibility should be 
integrated in buildings to satisfy the building’s cur-
rent and future users.

Standardize renovating existing residents
There are areas of opportunity in increasing sustain-
ability in the existing housing stock, elderly housing, 
and in the mid-level rent housing (Bouwteam, 
2012). 

Van Hal (2010 -77) concludes that it is striking that 
so many residents in the Netherlands that need 
to be renovated, the majority was built conform 
more or less the same method and measurements, 
this should be standardized.  Why rethinking every 
dwelling itself when there are plenty of them that 
need to be done.

Adaptability
Flexibility is as previously set-out needed to fulfil 
changing demands. This thereby is an opportunity 
for the development of SuBu. Flexibility enables 
adaptability by which property and its users can 
function more efficiently and sustainability in-
creases.

In order to enable a good portfolio management, 
property needs to be adaptable in order to be able 
to be updated and keep the portfolio up to date 
(Jong & Wamelink, 2010 - 83).

5.4. Policy and regulations



110

like subsidies and taxes, rather than ‘command-and-
control instruments’ (Noailly, Batrakova, & Lukach, 
Home, green home - A case study of inducing 
energy-efficient innovations in the Dutch building 
sector, 2010 -54). 

Consistent, reliable, and predictable policy are 
therefore an opportunity for the development of 
SuBu. 

Stimulating C-label policy
A good example of stimulating policy can be seen in 
the fact that since of January 1st 2010 the govern-
ment, as the largest office tenant with 11% of total 
stock rented, only rents office property with a mini-
mum energy C-label (VROM, 2010 -108). This policy 
makes exceptions for property that is renovated 
and achieved for at least two classes improvements 
or to the minimum C-level. Banks and other large 
office firms follow this example. Hereby the office 
market is stimulated, offices with an environmental 
classification worse than a C-label are consequently 
less attractive to the market and rental prizes drop 
further (DTZ, 2011 -105). This phenomenon can at-
tribute to further sustainable the built environment.

As the largest tenant of office space this demand 
incentive created a shock for the real-estate market 
and supported the development of office spaces 
with C label or better (Kok & Jennen, The Value of 
Energy Labels in the European Office Market, 2011 
-103). 

Berkhout (2011 -102) on the contrary condemns 
this governmental lower C-level as not ambitious at 
all.  A C-level is not sustainable in his opinion, and 
definitely not ambitious. The government should 
obtain higher targets than the lower C-level. 

Local government’s influence
Besides using sustainable property themselves the 
government should do and be able to appeal to resi-
dents when there resident uses too much energy for 
example. Van Hal (2010 -77) pleads for a municipal-
ity that appeals to enormous energy wasting resi-
dents, it does so for technical malfunctions of their 
residents so why not for energy wasting companies. 
In a way there are energy checks embedded in the 
permit process (EPC). But there are no regulations 
towards wasting energy during operating phase.

Klunder (2005) from her PhD thesis advices that:  
‘the government should allow local authorities 
to impose their own local requirements’. Local 
circumstances could much better be integrated in 
local policy. 

5.5. Financial system

As already partly described under hindrances the 
current financial system restricts the development, 
new innovative financial principles could be an op-
portunity for future development. 

PWC and the Urban Land Institute in their report 
“Dutch Trends in Real Estate” (PWC, 2009 -82) 
present a search amongst Dutch industry leaders 
which concludes that “sustainability should be seen 
more and more as a must, and integral to any new 
development in real estate. To face the climate 
crisis, ‘Green development’ will become the stan-
dard in the next decade”. Sustainable built property 
becomes more valuable according to these industry 
leaders whom add up that the future increasing 
energy prices will have a positive effect on the de-
velopment. This development creates opportunities 
for future sustainable development.
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improved, which results into higher quality stock, 
lower maintenance costs, better rentability, and 
higher residual value. 

New funding possibilities
As in previous paragraph named, new funding pos-
sibilities enable future renovations. Improved data 
related to the added value of sustainable renovation 
enables future financing (DTZ, 2011 -105) and cre-
ates new possibilities and opportunities.

Investments nowadays benefit the user but not 
directly the owner whom need to do the invest-
ment. Whenever it is arranged that both consumer 
and owner of an office can gain profit as a result of 
a more sustainable office the will is certainly there 
(Jones Lang LaSalle, 2010 -104). Only if it succeeds 
to realize benefits on both sides, real progress can 
be made. 

Financial support for sustainable development
It is important according to the VROM-report 
(VROM, 2009 -52) to conclude that the current 
financial system concerning the built environment is 
not equipped for environmental innovations. Their 
advice is therefore to implement challengers credit 
for frontrunners to make innovations financial pos-
sible. Besides this the entire finance principle should 
be rethought; to make green projects financially 
well suited. And thereby creating opportunities for 
sustainable projects or enable to transit property 
sustainably 

Make demolishment more unattractive
So far it appears not always interesting for compa-
nies and building owners to renovate existing prop-
erty. Demolishment seems more than occasionally 
the decided solution, partly due to the unsustain-
able way in which it was built. Combining this with 
uncertain returns on investment on renovations and 

Long-term ownership
In response to short-term profits the architect 
Thomas Rau pleads in the Dutch newspaper “Volk-
skrant” for a long-term ownership of real estate. 
Developing, designing and construction offices are 
thereby forced to pursue real quality for the long 
term because they are owner and by this means 
responsible for future disabilities and maintenance 
costs. Short-term profits can hereby no longer 
glory (Keuning, 2008 -74). As a result designers and 
developers will take much more care for sustainable 
solutions that increase profit on long terms. 

Total cost of ownership; obtaining value
Total cost of ownership is strong related to previous 
long-term ownership, which can in fact be seen as 
a way of thinking to achieve an interesting develop-
ment. Thinking in total cost of ownership can bring 
other materials at stake than current commonly 
used solutions and materials. It also needs thinking 
in achieving results as a sound indoor air climate 
and decrease of cleaning and maintenance costs 
for example. A thinking shift from thinking in costs 
instead of creating values, it is different thinking 
in values instead of cut down on investment costs 
and gain short-term profits. Extending the financial 
perspective enables realizing profits in real estate 
(Jong & Wamelink, 2010 - 83) and contributes to 
sustainability.

Higher profits of sustainable buildings
In that same article is stated that developers and 
investors need to be persuaded that sustainable 
solutions do not result in lower but in higher profits. 
Proof to this issue is already given by the study of 
Kok and Jennen (2011 -103) whom conclude that 
green buildings have a 6,5% higher rental incomes 
compared to non-green buildings. One of the main 
conclusions out of that search is that without the 
input of extra capital the property stock can be 
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difficulties in financing the project makes demolition 
favourable in many cases. Financials measures could 
make renovation and updating more attractive over 
demolishment and would thereby be an opportu-
nity for the development.

As previously already expounded knowledge relates 
to all other categories. Better knowledge on the 
rentability of sustainable products increases funding 
possibilities. Increased knowledge of new funding 
models could investors help to choose for sustain-
able solutions. 

Clear definition
Previously was also issued the absence of a distinct 
definition of SuBu. Multiple different definitions are 
used which are also differently interpreted. Organis-
ing this facilitates the development.

5.6. Knowledge
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Most opportunities given and described in literature 
relate to hindrances previously described.

One of the hindrances is the lack of demand, this 
demand however is growing and thereby the market 
and opportunities for sustainable innovations. There 
is also a growing demand for sustainable office spac-
es. This growing office demand is at least partly due 
to the governmental policy to rent only sustainable. 
There is however criticism about the C-label, the 
government was accused for not being ambitious 
and the C-label can be discussed concerning the 
actual level of sustainability. The demand however 
will change from quantity into quality. In the past 
the aim was “building as much office buildings as 
possible”, this is it least one of the results of current 
situation and has come to an end. Current demand 
focuses on quality, property needs to possess real 
quality which contributes to sustainability.

Opportunities are also situated in collaboration. Col-
laboration within and with parties outside the build-
ing sector provides the opportunities. Innovative 
collaborations combined with financial new earning 
models could bring opportunities for the develop-
ment of sustainable development. The building 
sector is as previously mentioned fragmented and 
sequential, chain integration with preset ambitions 
provide new chances and enables innovation.

In the past the focus was mainly on short-term 
profits, this counteracted sustainable innovations. 
Long-term ownership can lead to other decisions; 
decisions based on total cost of ownership provide 
better opportunities for sustainable innovations. 
Financing sustainable development needs innova-
tive financial models. New financial models should 
enclose benefits on both investment and end-users/

consumers.

Consistency and well matched policy at all levels 
could provide an opportunity. This however will take 
time before consistency is experienced and inves-
tors rely their investment on it. Inconsistent policy 
on the contrary guarantees reluctance amongst 
investors. Regulations however can be influenced 
by long-term policy and at the same time partly be 
influenced by system building entrepreneurs. Their 
experience can be used to provide innovators more 
space and force system following entrepreneurs. 

The shift from new-development to redevelopment 
is an opportunity for al needed disciplines. Updating 
this existing property is beneficial for the users and 
the owners. This contributes to the development of 
making the built environment more sustainable.

Future standardization and simultaneously reduc-
ing failure costs seems to be a great opportunity 
for contractors, designers and the supply industry. 
Plenty of residents are more or less the built accord-
ing the same building principles and measurements. 
Standardization of the renovation of these residents 
could provide large opportunities. 

Contemporary failure costs are still extremely high 
in comparison to other businesses. Reducing these 
failure costs can be seen as a challenge for the 
entire building sector.

Concluded can be that there are multiple oppor-
tunities for different stakeholders in the building 
sector which individually could contribute to a more 
sustainable built environment. These opportunities 
also result in new possibilities for new and existing 
businesses.
 

5.8. Conclusion of opportunities
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After and partly simultaneously at the literature 
study, interviews were held under experienced 
experts in the field. These interviews are reported 
and can be found in the appendix. 

This chapter will comprise an inventory of the differ-
ent aspects indicated by the 26 respondents. These 
aspects are categorized and bundled according to 
the model from literature. 

The categories from the literature model are:

1- Demand aspects
2- Working methodology
3- Technical aspects
4- Policy and regulations
5- Financial aspects
6- Knowledge

These aspects are in this chapter explicitly not 
classified according to the mentioned degree of 
importance. 

As mentioned previously, aspects under ‘knowledge’ 
relate to several/all other categories, but in this 
chapter treated in line with the other categories.
 
Unless specifically otherwise mentioned, names 
refer to the interview what was held with that 
respondents and of which the report is attached in 
the appendix.

Chapter 6: Overview of aspects mentioned in interviews

Thesis Jan-Willem Schellekens  -  Searching for accelerations of sustainable building                                          status: CONCEPT 

12 April 2013                                                                                                                                                                         Page | 89 

Chapter 6: Overview of aspects 
mentioned in interviews 
 

After and partly simultaneously at the literature study, 
interviews were held under experienced experts in the 
field. These interviews are reported and can be found in 
the appendix.  

This chapter will comprise an inventory of the different 
aspects indicated by the 26 respondents. These aspects 
are categorized and bundled according to the model 
from literature.  

The categories from the literature model are: 

1- Demand aspects 
2- Working methodology 
3- Technical aspects 
4- Policy and regulations 
5- Financial aspects 
6- Knowledge 

 

These aspects are in this chapter explicitly not classified 
according to the mentioned degree of importance.  

As mentioned previously, aspects under ‘knowledge’ 
relate to several/all other categories, but in this chapter 

treated in line with the other categories.  

Unless specifically otherwise mentioned, names refer to 
the interview what was held with that respondents and 
of which the report is attached in the appendix. 

 

 

 

 

 

 

  

Influential aspects to the 
development of SuBu 

working methodology demand aspects 

technical aspects 

financial aspects policy and regulations 

knowledge 

FIGUUR 1: LITERATURE MODEL INFLUENTIAL ASPECTS TO THE DEVELOPMENT OF SUBU 



117

II

Results

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3    4 - 5 - 6     7 - 8 - 9 - 10    11 - 12 - 13 
Part IV

 - Conclusion

This chapter will comprise all aspects named by the 
respondents which relate to the demand for SuBu 
and SuBu products.  As for every development, 
and as previ-ously expounded in literature study, 
demand is necessary for the development. 

During interviews many aspects were mentioned. 
Multi-ple aspects are related to the demand for 
sustainable building which are categorized in mul-
tiple categories. This resulted in the organization of 
this demand para-graph as visualized in Diagram 1: 
Demand.

6.1.1. Awareness and public persuasion
For the development of SuBu it is necessary that 
the public believes in it, as Holm states. This public 
believe is however currently absent (Harsta). 

 “Much is said about it, but the real convic-
 tion remains vacant” – Harsta

The absence of real conviction is underlined by Lich-
tenberg and Harsta. This current absence of believe 
is according to Holm due to a lack of knowledge 
about SuBu. According to Adriaanssen a sincere con-
viction is also absent at clients, what the develop-
ment of SuBu hinders.

This conviction is however under increasing energy 
prices growing, according to Vos. Further growth of 
this conviction over the entire width of the building 
sector is however needed (Elias). 

6.1. Demand
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Awareness
For conviction, awareness plays its role in the ab-
sences of demand. If one is not aware of the prob-
lem, a sincere conviction is difficult to expect. This 
awareness of urgency for SuBu is however growing, 
according to Hulshoff.

 “One will have to recognize the impor-
 tance and be aware of the problem and 
 impact.” - Van Huffelen

The discussions about whether or not there is 
a greenhouse effect, and the effect of human 
handling to that, are according to Harsta seriously 
undermining the awareness and thereby hinder-
ing the development of SuBu. Some like to cause 
doubts around SuBu according to Rotmans, harsta 
and Opstelten). However not to be wished for, natu-
ral or manmade hazards would contribute to the 
awareness and conviction, according to Van Egmond 
and Harsta. 

Government
The lack of overall motivation is also due to the 
government, which is lagging behind in this devel-
opment of SuBu (De Goeij). SuBu is according to De 
Goeij a matter of national concern, it is therefore 
from the government to be expected to take the 
lead in this: to draw a line to follow (De Goeij). As 
a result of this absence it remains unclear to firms 
where the development goes to and which line 
should be followed. This results in reluctance and 
restraint and indistinctness at the public about what 
the general motivation is for SuBu (De Goeij). De 
Goeij states that the government should create a 
nationwide feeling and commitment to collectively 
work towards SuBu. It is according to Rutten and 
Putman a government’s task to bring the need for 
sustainability to the public’s attention. 

It is a according to Putman a government’s task to 
inform the public about current existing and grow-
ing shortages on raw materials. Next to that the po-
litical interests, including the dependency on other 
countries, related to that are important and should 
be brought to attention (Putman). The government 
should play a leading role in the development of the 
awareness; it is their obligation to inform the people 
and to make long-term policy (Huysmans). 

 “Politicians are nowadays however only 
 concerned in gaining votes instead of 
 doing what is best for the country” - 
 (Putman)

Implementing sustainability in educational programs 
could according to Bosschaert help to let awareness 
and conviction grow. This aspect will also further be 
expounded under knowledge and education.

6.1.2.  Urgency
In extension of the previous paragraph there is an 
absence of urgency considering SuBu. This absence 
is due to several aspects, of which relating aspects 
were already mentioned previously. This paragraph 
will further focus on aspects related to the urgency 
for SuBu.

 “There is just no urgency for sustainable 
 building, neither on energy, nor on 
 materials, financial social or technical 
 field.”- Van Hal

Low energy prices
The absence of direct consequences of not sustain-
able does also not support the development. Con-
sequences of not acting SuBu are not felt directly 
because the energy prices are still relatively low 
(Putman en Huysmans). 



119

II

Results

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3    4 - 5 - 6     7 - 8 - 9 - 10    11 - 12 - 13 
Part IV

 - Conclusion

materials is a large opportunity (Zuidema). Currently 
the Netherlands possess internationally an advan-
tage on knowledge and experience in this expertise, 
which should be expanded (Zuidema). Due to the 
absence of domestic raw materials, The Netherlands 
are dependent on import, therefore current present 
and available resources should be used optimal (Van 
den Dobbelsteen). There are opportunities in the 
field of materials: effective usage, re-use, recycling 
and bio-based materials (Van den Dobbelsteen). 

Financial
Besides the previously named aspects of which 
there is no urgency, there is neither from a financial 
perspective (Rutten and Huysmans). As for example 
the previously stated energy prices are not yet that 
high that people adjust their behaviour. 

Next to that, there is financially no urgency to use 
offices out of the existing stock: rental prices for 
‘used’ office spaces are not much lower than brand 
new offices. There is currently plenty of vacant 
space in the existing property stock, especially office 
spaces are for a substantial part vacant. Within this 
existing stock of office spaces, devaluation needs 
to take place, but this currently does not take place 
(which will later in this report further be expound-
ed). It is currently still not attractive for multiple 
stakeholders to devaluate according to Rutten. Due 
to this, new office buildings are still attractive and 
built. 

Huysmans pleads for a large-scale demolish-
mechanism to bring the market back into balance 
(Huysmans).  Within this mechanism, unsustain-
able buildings are taxed higher, to create a fund for 
demolishment or transition of polluting buildings 
(Huysmans). Hereby a financial incentive to adapt 
polluting buildings would be created, in order to 
achieve a sound and in balance stock market.

 “One does still not lie awake at night from 
 high energy bills; therefore this is 
 currently not urgent.”-  Van Hal 

Energy is still too cheap to be urgent according to 
Van Hal, Huysmans and Putman. However energy 
used is too high, there is currently no urgency to 
decrease (Putman) which is to blame to politicians. 

For the development of SuBu, the presence of the 
domestic gas supplies did not contribute to the de-
velopment: it was therefore possible to act reluctant 
for a long time (Putman). 

It would be supportive to the development of SuBu 
if the energy prices would increase, whether or not 
guaranteed by the government (Putman). Putman: 
if for example the government would guarantee the 
rise of the energy price with a certain percentage, 
it would provide a boost for companies and busi-
nesses to develop products and services that save 
energy and thereby be an opportunity. Hereby the 
urgency is guaranteed and hereby the investment 
becomes more interesting.

Raw material scarcity
Multiple respondents (Lichtenberg, Vos, Zuidema 
and Huysmans) indicate that there is currently no 
awareness of the urgency of the growing scarcity 
of raw materials: the material aspect of sustain-
ability is still relatively unknown and subsequently 
the demand for it (Van den Dobbelsteen). On this 
topic, much is to be gained according to Van den 
Dobbelsteen. This is also named by Zuidema: the 
building sector does not deal with material short-
ages, which are already present and will increase. 
For the Netherlands and Europe there are, accord-
ing to Zuidema many opportunities in this field 
of expertise. Disassembly, re-use and recycling of 
products and thereby reducing the demand for raw 
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Social
Next to materials, energy and financial there is also 
no urgency from a social area (Rutten). It is still pos-
sible to not do it (Huysmans). There is no urge for 
doing it right instead of less bad (De Boer).

De Boer argues that one simply cannot do it not sus-
tainable. Sustainability is about a cultural attitude: it 
appears that we are not ready for that (De Boer). 

Van Huffelen states however that the public inter-
est in general is seen, but one does not translate 
oneself into. It is according to Holm however 
everybody’s responsibility and task to increase the 
demand for SuBu. 

Next to this Hulshoff mentions that nobody really 
wants to take sustainable actions and alterations 
in his own house. People own a natural resistance 
to change (Hulshoff). For this resistance De Goeij 
pleads for making SuBu the standard.  

Knowledge
The lack of urgency and thereby the vacant demand 
is partly due to the absence of knowledge and cor-
responding uncertainties. Through letting knowl-
edge on SuBu grow, the demand will increase ac-
cording to Adriaanssen. There are many ambiguities 
concerning sustainable building (Rutten and Gorter). 
SuBu is a vague, difficult and arguable concept, with 
no clear definition (Bosschaert) in which unknown 
makes unloved (Rutten and Opstelten). Because of 
the vacancy of a clear definition, one can be disap-
pointed (Bosschaert). Knowledge will also be further 
expounded in the 3.3.

6.1.3.  Invisibility and indirectness
The lack of urgency is also due to that consequences 
of unsustainable actions are indirect and not 
directly visible (Harsta, Hulshoff and Van Uffelen). 
Invisible both partly physical and financial, as Van 
Uffelen states. 

If one invests, one would like seeing and experienc-
ing the benefits of their investment (Van Uffelen). 
Not all consequences are directly visible; frequently 
consequences of sustainable measurements ap-
pear at another level according to Harsta. Rotmans 
mentioned exemplary for this, that consequence 
of green roofs decrease the pressure on public 
sewage during heavy rainfalls and hereby decrease 
the required capacity. This illustrates that benefits 
can partly be directly visible and partly indirect. This 
also relates to that sustainability should be faced 
from a broader perspective.

Consequences are only felt indirectly
The lack of urgency for SuBu is also hindered by that 
one does not feel the consequences of SuBu mea-
sures directly (Van den Dobbelsteen and Gorter) 
and there are no consequences of not doing it 
(Huysmans). According to Huysmans it is still a nice-
to-have instead of a must-have, which is however 
contradicted by Van Uffelen who argues that since 
the current crisis SuBu has become a must-have. 
The current crisis clarifies the need for SuBu for 
firms because ‘business as usual’ does not work 
anymore (De Ridder). 

Vision and a view
Because the consequences are not felt directly and 
profits are not returning directly on investment, 
vision is needed of those who decide to go for and 
invest on SuBu, as stated by Gorter. 

Gorter states that a view is needed because gains 
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 “If even the government does not 
 consider sustainability important, why 
 should consumers?” – De Goeij 

This is according to De Goeij one of the reasons for 
the limited demand for SuBu. 

It would help the development of sustainability and 
subsequent sustainable building if the government 
would set heavy targets (Lichtenberg) and create a 
vista to focus on (De Goeij). Currently the govern-
ment’s focus is on short-term and thereby not help-
ing the development (Harsta). 

Next to this it would create trust for future buyers 
and developers if the government would act as first 
buyer (Van den Dobbelsteen and Holm) and work as 
showcase of the benefits (Van den Dobbelsteen). 

According to Van den Dobbelsteen there is just 
not enough time anymore for the government to 
support sustainability in the broadest sense, the 
government therefore needs to decide on which 
areas they will focus on, and subsequently support 
this heavily. 

Rutten dedicates the uncertainties partly to the 
unclear environmental labels. An independent 
inspection body to control all the sustainability 
claims could according to Rutten help remove this 
uncertainty and to let trust grow. Van Hal on the 
contrary does not favour an institution because of 
the distance to the market, she however supports 
market institutions like the Dutch Green Building 
Council. Further on the environmental labels will 
further be expounded.

Misuse and unreliable information
The lack of trust is also partly due to the uncertain-
ties around SuBu and the changing information 

and profits on sustainability often appear at long 
term and indirect. The lack of view, courage and 
leadership results in a restricted development of 
SuBu (Rotmans). Real leadership would be a chance 
for the development according to De Boer. Also 
Huysmans pleads for real leadership which accord-
ing to her is needed for innovation. Under current 
economic conditions, costs must be reduced and 
it takes leadership to decide where to invest in ac-
cording to Huysmans.

Vision is also needed within companies (Huysmans): 
innovations and new developments require time 
and money, under current economic circumstances, 
when costs need to be reduced; vision is needed to 
decide to invest in certain innovations (Huysmans).

6.1.4. Trust and confidence
The limited demand is also partly due to a lack of 
trust and confidence. This trust and confidence 
appears according to respondents to depend on 
governmental actions and statements, information, 
exemplary projects and the absence of promoters.

Government and politics
In extension of paragraph 3.2.1., governmental 
attitude towards SuBu results in a lack of con-
fidence and trust, and thereby in a decreased 
demand. Current governmental politics is reluctant 
towards sustainability (Gorter). When the Dutch 
national government would widely support SuBu, it 
would inspire confidence and eventually lead to a 
higher demand for SuBu (De Goeij, Van Hal and Van 
Uffelen). 

Sustainability is however by some political parties 
named as a hobby for left-wing politicians; hereby 
disqualifying sustainability (Van Hal).
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which is spread. Multiple companies claim some-
thing else under sustainability: the quantity and 
contradicting information causes indistinctness at 
clients and even professionals (Vos). According to 
Van Hal, too much unreliable information is com-
municated; people do not know what to believe 
anymore which resulted in a decrease in demand 
as previously explicated. One does not know what 
is right and wrong anymore (Van den Dobbelsteen). 
There is also no clear tool to clarify and remove all 
discussion (Rutten and Vos).

The building sector also contradicts oneself in com-
munication on SuBu by giving conflicting statements 
(Putman). This occurs from business to business but 
also from business to consumer. This is also caused 
by the lack or insufficient knowledge according to 
Putman. 

 “There still prevails the idea that one 
 needs to suffer to handle sustainable.” – 
 De Goeij 

The misuse of the term sustainability does not con-
tribute to the trust of people in SuBu. Sustainability 
was according to Vos, De Goeij and Bosschaert regu-
larly only used for financial benefit; to compensate 
the poor image that has arisen.

The claim of a large accountants company in the 
Netherlands to accommodate a highly sustainable 
building caused discussion and a negative image. 
Abandoning their previous office and building a 
brand new one whilst the old building is left vacant. 
The statement of being sustainable is therefore un-
der heavy discussion and resulted in heavy negative 
publicity. (De Boer).

Exemplary projects
What also does not contribute to trust and confi-

dence is the absence of good exemplary projects. 
Because there are so few good example projects, 
the benefits remain relatively invisible for consum-
ers (Gorter).

In the past there was negative publicity concerning 
a project with poor heath recovery systems which 
created bad publicity which resulted into reluctance 
toward that system (Lichtenberg). 

There are according to Hulshoff however also proj-
ects in which benefits are actual realized; in which 
the insulation factor was realized and for less money 
using an ESCo construction. 

Through making the benefits of good example proj-
ects more visible, the demand for SuBu will increase 
(Rutten). Van den Dobbelsteen pleads that the gov-
ernment should realize example projects in which 
costs and benefits are transparently shown which 
would support the development. This is underlined 
by Lichtenberg.

Promoters
It would help the development if there was a strong 
promoter for SuBu, someone with authority who 
promotes sustainability. This role was never played 
in the Netherlands (Lichtenberg), and did thereby 
not help the development.

6.1.5.  Communication
Next to the in previous paragraph named misused 
claims of communication, inadequate and poor 
communication  also partly causes the limited 
demand for SuBu according to Van Hal. It appears 
that the sector is insufficient capable to communi-
cate, neither with colleagues nor with consumers 
(Putman). The sector appears to have no clear story 
about sustainable building: 
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topics that concern people (Urlings and Van Hal). 

 “We should not talk about insulation 
 value” - Van Uffelen

Also return on investment periods are communicat-
ed, but these financial aspects cannot be guaran-
teed, the focus should therefore be on aspects as 
for example comfort (Urlings and Van Hal). Besides 
that, consumers are asked to trust on a good story 
and to invest in something the company does not 
guarantee (Van Hal).

In sustainability other aspects should be part of the 
discussion, aspects in the area of well-being and 
comfort should play their part in the consideration 
for renovation (Putman). This extends the discussion 
from return on investment periods to well-being 
and soundness of residents. 

Opstelten pleads for better communication of the 
needs for, and benefits of sustainability on three 
areas: market to market, business to market and 
business to business. It works better if the story is 
told by a consumer, rather than a governmental 
organization. 

Communication to consumers should be totally 
different according to Linders, who takes success-
ful companies outside the sector as Vodafone and 
Facebook as guidance. According to Linders the aim 
is to create a long-term relation with the client. 

Playful competition
Putman pleads for different communication of 
sustainability: more playful communication with 
for instance a competition to win something, 
supplemented with tv-time. A competition between 
streets could be organized. Hereby sustainability 
comes to live at a different way and becomes a topic 

 “We are not capable to sell the product; 
 we are even not capable to tell marketing 
 agencies what they should tell.”- Urlings

As a result of the poor communication of stakehold-
ers in the sector, the necessity is not always clear to 
consumers (Van Hal).

The sector needs to communicate the benefits to 
consumers themselves (Urlings). If the benefits are 
told the demand will increase (Urlings). Within the 
sector some stakeholders forget to communicate 
what they achieve, according to Elias, because 
these achievements are so self-evident to those 
companies, but it is important to communicate the 
improvements (Elias). According to Elias the building 
sector is too much focused on itself: the sector does 
not show what it is reached and what it is capable 
of. 

 “We do not make it clear enough, or we 
 make it different than what the market 
 demands for.” - Holm

Sometimes information is communicated but at the 
wrong moment: in a stage in which decisions were 
already made, and is thereby inefficient (Opstelten).

Due to all the different information, it is unclear 
what to believe (Van den Dobbelsteen). Much is lied 
and deceived about sustainable building which also 
contributes to less demand for sustainable building 
(Bosschaert). Because of the uncertainties, convic-
tion is needed, also in lower governmental bodies 
(Gorter).

Focus on wrong aspects
In communication, there is often a focus on the 
wrong aspects; plentiful technical aspects are com-
municated whilst aspects as comfort and health are 
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at birthday parties (Putman). Similarly a contest 
could be arranged under civil servants; who realizes 
the largest decrease in used carbon dioxide (Put-
man). This would contribute to the attention and 
subsequently to the demand for SuBu.

6.1.6. Marketing
The building sector is bad in marketing and com-
munication according to Urlings. The sector was 
until recently not used to listen to the customer, 
they were used to the situation that everything 
would be sold anyway (Van Hal), which will further 
be expounded under paragraph 3.2.6. (Offer-driven 
market towards a demand-driven market). Accord-
ing to Urlings the sector does not really know the 
client.

In the Netherlands there is practically no direct 
contact between the user and contractors which is 
caused by the absence of private commissioning in 
the Netherlands (Opstelten), this however hinders 
the development of SuBu because demands and 
feed-back cannot be gained or returned directly. 

Sometimes there is enough demand but the de-
manding party is not aware of what they precisely 
demand for (De Ridder). Sometimes the ambi-
tions and demand of construction clients are high 
enough, but is the demanding party not aware of 
what they specifically demand for.

6.1.7.  Products
The demand for SuBu does also depend on the 
products that are offered and their connection to 
the request of clients and consumers.

This also strongly relates to chapter 7 which is 
dedicated to the technique. Due to the fact that 

products and the demand for products are interde-
pendent, this will be treated here under Porducts, 
and supplemented later on.

Customer’s demand
Multiple respondents (Urlings, Rotmans, Elias, 
Zuidema and Linders) point out the necessity of 
knowing the customer’s demand.  Elias states how-
ever that the sector already knows that, but they 
just do not fill it in. The products that are made and 
the buildings that are built do not meet the require-
ments of the demand according to Van Egmond, 
Lichtenberg and Putman. In this, opportunities are 
located according to Elias. According to Van Hal it 
is necessary to offer quality that fulfils the demand 
and preferably even better fulfils the client’s needs 
and demands. In Van Hal’s definition of SuBu: good 
sustainable building is: taking into account all stake-
holders interests and fulfil the needs of current and 
future users.

There are opportunities to better fill in the custom-
er’s demand according to Elias. If companies would 
really deliver what customers demand for and 
already working on innovations of which companies 
expect clients are going to be demanding for in 
future, this would be a large opportunity (Elias). 

Rotmans states that the customer is not placed first 
and central in the development. There should not 
be worked with a technical solution, but with the 
client in mind (Van Uffelen and Rotmans). In the 
sector one claims to put the client in a central posi-
tion but in fact this is not (Rotmans). 

 “There are no actors in the building 
 sector who thinks from out of the cus-  
 tomer, neither construction companies, 
 nor housing corporations. These actors 
 know about stones, but they do not know 
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 people.” - Rotmans 
Offer-driven market towards a demand-driven 
market
Since the market changed from an offer-driven 
market towards a demand-drive market, connec-
tion to the demand has become even more crucial. 
Previously customers where dependent on what 
builders made, this turned around, nowadays build-
ers are dependent on what customers buy (Van den 
Dobbelsteen and Urlings). Through this it became 
crucial to create what customers request for (Van 
den Dobbelsteen). 

Through the decrease in demand, the sector does 
not really know how to act (De Ridder). Through the 
fact that the sector is not capable in involving the 
user, which is in fact a logical result, this restricts 
the quality which is delivered by the sector. Due to 
the previous relations in the offer-driven sector, the 
connection to the customer is only limited (Urlings). 

In some cases projects start with high ambitions but 
appear not to be vital because they were ambition 
driven instead of market-driven (Gorter). Gorter 
dedicates the best opportunities to developments 
based on the market.

Customers demand for less hassle
In general and for sustainable products as well, cus-
tomers aim for less hassle according to Van Uffelen, 
therefore products should be made that decrease 
the hassle. 

Rotmans refers to a quotation of the CEO of a 
construction company who states that buildings are 
technically well built, but not the right buildings are 
built. There is not built what consumers demand for 
according to Lichtenberg.

The development of SuBu is growing with different 

products and elements and hereby come closer and 
closer to customers. Hereby consumers will more 
and more accept SuBu and will going to aim for it 
( Rotmans), which contributes to the demand and 
thereby further development.

Financers require SuBu
Elias: investors require the buildings they finance to 
be sustainable. Sustainability is currently stimulated 
from two sides: top-down from financiers and bot-
tom-up from consumers who demand for it (Elias). 
The government stays however, in the opinion of 
Elias, behind in this . Van Uffelen indicates that real 
estate developers only can arrange finance at banks 
when their project is sustainable. Large interna-
tional companies will demand for sustainable build-
ings driven from their CSR-report (Corporate Social 
Responsibility) (Van Uffelen), these actors consider 
their accommodation to be sustainable, in line with 
the rest of the firm. Harsta however states that 
investors hardly have any sustainable intentions.

From a business perspective De Boer claims from his 
own experience that for some sustainable products 
services there is currently no demand for yet, so 
why should companies develop and offer that.

Too low first customer demand results into low 
quality
Due to a low first demand, it is difficult to improve 
these sustainable products, when no products 
are sold it is impossible to use user-feed-back for 
further improvement (Van Hal and Harsta). Due to 
the absence of further development which is due to 
the lack of first demand, future demand is limited: a 
vicious circle is created (Harsta). Due to that further 
improvement is not possible the demand for the 
improved product cannot grow as well (Harsta). This 
development is however needed for the develop-
ment of sustainable building (Harsta). For the de-
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velopment of innovative products the presence and 
existence of a domestic market is crucial (Harsta). 
The government could play a role in facilitating this 
(Harsta). 

In general there is in the sector totally none or only 
a limited focus on quality (Van Uffelen). The quality 
of the products is often insufficient and they insuf-
ficiently meet current needs (Van den Dobbelsteen 
and Van Hal). Due to the lack of improved develop-
ment of products imperfections cannot be elimi-
nated (Van Hal). 

Through increasing the demand, the develop-
ment of SuBu (products) is stimulated according 
to Huysmans, and could hereby become standard 
(Holm). As a consequence people need to change 
(Elias), which works better than subsidies according 
to Holm.

Time to take position
In general, innovations require time to take place 
in the mind-set of people and become workable 
(Van Egmond). Rotmans, whom considers develop-
ments from a transitional perspective, states that a 
transition process requires two generations to land. 
Because this required time for innovation, the cur-
rent demand for SuBu is only limited.

There is in general fear for new developments ac-
cording to Vos; it requires time for awareness and 
acceptance. This is also one of the reasons why 
sustainability is not developing faster (Rotmans).

Looking at where we come from, good progress has 
been made considering awareness (Rotmans). But 
it takes another period of approximately 20 years 
to implement in the sector’s DNA and becoming 
a common aspect in every decision and product 
(Rotmans).

Companies
Under current economic circumstances it is to be 
expected that firms are willing to accept every pos-
sible assignment, this appeared however not to be 
the case according to the personal experience of 
Van Uffelen. Opstelten states to hear expressions 
as “we are still too good” from out of the sector, 
as the reason why there is no urgency at firms. Vos 
concludes that companies are not sincerely willing 
to build sustainable, if we were, we would do it. 
Stakeholders in the building sector are looking at 
each other (Eijdems, Rakhorst and Vos). This will be 
further explained later on. 

There is a general reluctance towards innovations 
and new working methods (Vos), which relates to 
the indistinctness and insufficient knowledge about 
SuBu (Vos). 

When there are problems faced concerning sustain-
ability, natural tendency is to return to the original 
routines (Gorter). This general reluctance will in one 
of the following paragraphs further be expounded.

Benefits for all stakeholders
It is important for innovations to comprise benefits 
for all stakeholders (Harsta). The building sector is 
characterized for its many involved stakeholders, to 
realize progression, all stakeholders need to benefit, 
which is impossible due to the many stakeholders 
(Harsta), these benefits could be financially (Van 
Uffelen).
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This chapter will focus on all to collaboration relat-
ing aspects within the building sector and relating 
stake-holders. This chapter will also comprise the 
working methodology in the sector and aspects to 
the way par-ties are related to each other, work 
with one another and relations in the sector.

At first all aspects related to this were collected and 
organised as can be seen in Error! Reference source 
not found.. This resulted into an arrangement of 
paragraphs as is set out in Diagram 2: Collaboration.

 “For the sector itself, collaboration is the 
 largest challenge.” – Putman

The building sector is according to Eijdems not well 
organized to develop sustainable building; there is 
no real cooperation. The sector is not transparent 
and poorly organized (Linders and Putman), every 
project is a new challenge (Linders). If the building 
sector would better cooperate, collaboration would 
be improved and mutual appreciation and commit-
ment would rise (Put-man). 

Developing the ‘Senseo’ of the building sector 
would be an opportunity: the ultimate combination 
of knowledge and capabilities (Opstelten). 

6.2. Working methodology
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6.2.1. Technical vs organisation
According to De Goeij technically possibilities are 
larger than current realizations. SuBu is technically 
possible, the sector however appears not to be 
capable to organize (Rutten and Vos). It is accord-
ing to Van Hal not about the technic but about the 
process. As far as there is currently innovation in 
the building sector, it is mainly product innovation 
and minor in process innovation (Elias). This process 
innovation would according to the same respondent 
be an opportunity for the development of SuBu. 
Through a more effective process the customer’s 
demand could be fulfilled better (Elias). 

It is seen as a challenge for the sector to organise 
affordable sustainable residents, preferably falling 
within the guarantee fund (Gorter). 

6.2.2. Sector
In general the building sector is too much focussed 
on itself (Elias),  acts too much as an individual 
stand-alone/individual sector (Harsta) and thinks 
too technical (Elias). Putman criticises the build-
ing sector to lack on vision and ambition, which is 
underlined by Rotmans. 

The building sector is according to De Goeij con-
vinced of the need for sustainability and aware of 
the current wrong/imperfect handling and acting 
(Putman), but is not capable to change. 

 “The building sector is willing to change, 
 willing to invest, but no one knows exactly 
 how.” - Elias 

Despite the willingness in the sector, it is according 
to De Goeij due to the many impediments indistinct 
where to start and what to organize. The previously 
expounded inconsequent governmental policy does 

also not support this (De Goeij). Even when a num-
ber of impediments are solved, still it is just the first 
step forwards (De Goeij). 

Within the sector there is hardly any corporate so-
cial involvement (Harsta). Previously architects filled 
in this position but only a small group of architects 
currently plays this position (Harsta).

There is according to Urlings a large distance be-
tween the building sector and consumers. This exist-
ing distance, only tends to grow if the sector ad-
heres to their own models and methods (Rotmans). 
This is already currently restricting the development 
of SuBu (Linders). Besides that, the number of 
companies in the sector on which a client depends 
needs to decrease according to Linders.

Companies in the sector disappoint 
Gorter states that activities, performances, and ca-
pabilities of market parties out of the sector in the 
development of SuBu are disappointing: from the 
market more was to be expected. There are hardly 
any incentives offered from the market to custom-
ers for SuBu, the market is reluctant in this (Gorter). 
Multiple respondents plead that market parties 
should offer a total package that liberates customers 
from worries which will be expounded further on.

For the development of SuBu it would be a chance 
if there would arise a competition under market 
parties on SuBu because money can be made with 
it. When SuBu becomes a competitive aspect real 
progress can be made (Rotmans). 

From a supply to a demand market
For long times the supply side of the market was 
determining the market, this however changed un-
der current economic circumstances; currently the 
demand side is prescribing (Urlings). For this, new 
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forms of collaboration are necessary. To realize this, 
transparency is required, according to Urlings. This 
was previously already expounded. 

Circle of blame
Within the sector actors are looking at each other 
and reproach one another of doing nothing accord-
ing to Adriaanssen and Vos. Multiple parties are 
willing but keep pointing to others (Eijdems). 

Lobby
Narrow mindedness, in which every stakeholder 
claims and protects his own position, rules the 
building sector (Bosschaert). Large institutions and 
trade organisations earn their money on the old 
way and thereby attempt to secure this (Hulshoff). 
There are in the Netherlands large lobbies going 
on by powerful trade organisations, of which the 
concrete-lobby is one of (Putman). Innovations are 
frustrated by lobbies as these (Putman). For ex-
ample: to use as less materials as possible, sustain-
able buildings should be light-weighted (Putman), 
concrete does not fit very well in this but due to the 
lobby still much concrete is used. 

Collective leadership
Besides the lobby settlements, within the sector 
there is little collective leadership, which is a task 
for the trade associations. These trading asso-
ciations are however slow and follow the middle 
bracket (Rotmans). But with them lacks vision and 
leadership (Rotmans). 

Mistrustful atmosphere
Companies and individuals act out of self-interest in 
the building sector. According to De Goeij business-
es mainly cooperate based on self-interest. Only 
when this is released, real progress can be made 
according to De Goeij. A common interest should be 
created according to Elias. 

Within the building sector there is an abundance of 
mutual suspicion, this contributes to the fragmenta-
tion in the building sector according to Van Egmond. 
Linders underlines this as an ‘authentic mistrust’ in 
the sector. Relations and connections in the sector 
are only based on legal and financial grounds ac-
cording to De Ridder. Collaboration based on trust is 
subsequently impossible (De Ridder). 

Suspicion based on the anxiousness that the other 
makes more profit than you (De Ridder). From this 
it is also on that actors are forcing each other to low 
prices in the hope that the other miscalculates and/
or works under their minimum prices (De Ridder 
and Urlings). This is endorsed by Urlings who indi-
cates that stakeholders mistrust each other for the 
sake of profit. As a result of this authentic mistrust, 
stakeholders are anxious to open up and show 
vulnerability according to Elias.  There is a profusion 
of distrust; new forms of collaboration however 
require trust (Urlings). 

Wrong business model
The building sector works with the wrong revenue 
models according to Putman; currently the highest 
profits are gained by swindling. Nobody is happy 
with it but for change, the entire system needs to be 
changed. Profits are tried to be made by delivering 
poor work and afterwards making profit by extra 
work (Putman). Companies hope for a poor set of 
specifications, because thereby extra work costs can 
be declared (Zuidema and Putman). 
In the current system there is no trigger for doing 
it right at once: the system is based on doing it just 
not wrong instead of doing it right at once (Zuide-
ma).  
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6.2.3. Conservative culture
The sector is typified as conservative by Rotmans: 
the working methodology is traditional, modular, 
non-holistic and focused on the lowest price. Also 
the current economic climate contributes to the 
conservatism in the building sector according to 
Bosschaert. The building construction practice is 
according to Rotmans very traditional. Elias charac-
terises the building sector as traditional, outmoded 
and not innovative, which holds to old methods.  
The culture in the building sector is characterized 
as a closed macho-culture, focusses inwards and 
reluctant to external stimuli (Rotmans). The sector 
claims with an attitude to know what the customer 
wants (Rotmans).

 “Large companies are cautious and con-
 servative because they do not want to 
 lose face.” - Vos

Reluctance
People are naturally reluctant for changes because 
this brings uncertainties (Hulshoff). Holm agreed 
that also large contractor acted too long too reluc-
tant on the development of SuBu. 

As an example of a result of the reluctance in the 
sector, a housing corporation and province bundled 
forces and organised to realise sustainable residents 
(Gorter). Cooperation between corporations and lo-
cal governments are a chance for the development 
of SuBu (Gorter). For this however, vision is needed 
as previously stated, because profits do not prevail 
directly but take time (Gorter).

Risk avoiding 
The attitude in the sector is risk and uncertainty 
avoiding (Rutten). The building sector works risk 
avoiding, innovation however comes with uncer-
tainty, and is therefore avoided (Harsta). Risks are 

avoiding as well because of the margins are too low 
to bear the risks which come with innovation and 
change (Van Egmond). These risks are difficult to 
estimate which also contributes to the uncertainty 
(Van Egmond). 

According to Rutten the building sector thinks in 
impediments and cherishes these. In the sector, 
known methods which are common and secure, are 
cherished due to the insecureness of the unknown 
and the risks that come with this. Risk avoiding 
tendency results in reluctance towards innovative 
developments; and with this reluctance towards the 
development of sustainable building according to 
Rutten.

Shirking responsibilities
Every in the building sector active stakeholder shiv-
ers responsibilities and hesitant towards guaran-
tees. Within the building sector an atmosphere of 
shrinking responsibilities dominates according to 
Van Egmond. Innovative products however cannot 
easily be guaranteed due to the lack of the innova-
tion’s history (Van Egmond). This works restrictive to 
the development of innovation and correspondingly 
to SuBu (Van Egmond). 

Reluctance to change
Reluctance to change due to the risk, but also due 
to different working methodology. Different ways 
of working automatically results into resistance 
(Lichtenberg). Lichtenberg: innovation exists out of 
5% acceptance of the innovation but 95% out of un-
learning old routines. Fear for the new development 
combined with not sincerely wanting it, results 
in reluctance towards new routines (Vos). Help is 
needed to get out of the existing routines. Help as 
the German government did, by setting a ‘feed-inn 
tarif’ (Lichtenberg). 
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Generations
The rigidity of companies to change is also a gen-
eration issue (De Boer). Older generations are in 
company’s decisive positions and are not very will-
ing to take risky decisions anymore, younger genera-
tions, whom are aware of the changes that need 
to be made are currently not in the decision taking 
positions (Van den Dobbelsteen and De Boer). This 
generation issue is also due to different upbringing 
and should be mixed for a sound company manage-
ment according to De Boer. 

 “Younger generations do not need to be 
 explained about sustainability and the 
 need for it.” – Van den Dobbelsteen

6.2.4. Current structure
Van Uffelen argues that sustainable building in 
practice is made too difficult and complicated, this 
results in reluctance towards it. Simplifying practice 
is therefore a chance for the development of SuBu 
(Van Uffelen). 

Linear chain
The sector is improvising and one waits for one an-
other to finish before one starts (Putman). The sec-
tor is too fragmented but also too much following 
up each other according to Holm. This is also partly 
due to the organization of tenders (Holm), a large 
part of assignments is still gained by tenders. Partly 
therefore the sector is as previously expounded 
organised.

The building sector is organised in a linear chain in 
which the client possesses the last position, which 
obstructs the development of SuBu heavily accord-
ing to Rotmans. As a result of this there is a long dis-
tance between the supplier and the customer which 
does not facilitate innovation (Rotmans). Cutting 

this chain through is crucial for the development, 
there is however much resistance towards that: 
many companies earn their money on the old way, 
and try to protect that, as previously expounded un-
der Lobbies (Rotmans). Currently there is a chaos in 
the sector: business as usual, in many cases appears 
not to work anymore (Van Hal). Rotmans: only the 
companies with the largest capabilities to adapt will 
survive. The formation of structures and networks is 
a chance which could be facilitated by the national 
government: which would help the development of 
SuBu (Rotmans). 

Fragmented
The building sector is too fragmented according 
to Elias, De Ridder and Putman, fragmented, into 
too many sub-disciplines (Opstelten and Harsta). 
For collaboration it is regrettably that the building 
sector exists out of that many small companies (Put-
man). As a result of this fragmentation the sector 
is not capable in arranging sustainable building and 
innovation (Lichtenberg).

The building sector is totally unorganised (Harsta 
and Rotmans), they are not capable to arrange a 
total package. Every stakeholder has its own interest 
(Harsta) which does not help innovation. In projects 
many stakeholders are involved with each their own 
objectives whilst one does often not even under-
stand another (De Ridder). Due to the segmentation 
it is also unclear who prescribes what and who aims 
for what (Harsta). As a result of the large number 
of stakeholders in the sector and the fact that for 
innovation every stakeholder needs to benefit, 
innovation is difficult (Harsta). The current sector is 
far from integral according to Opstelten. 

Huysmans on the contrary does not qualify this 
fragmentation as a hindrance in the development 
of SuBu. Huysmans: this fragmentation also means 
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that there are many different specialists and much 
expertise in every field of work is available.

Segmentation
As stated previously the building sector is segment-
ed (Zuidema). As previously under the knowledge 
theme was expounded, specialization in the sector 
has gone too far which affects knowledge and col-
laboration as well (Van Uffelen). As a consequence, 
people only know their own field of specialism 
which does not help the development of SuBu 
(Van Uffelen). People and companies are too much 
focussed on their own territory (Van Uffelen), and 
approach projects too much from their own field 
of work (Elias). The way of working is not open 
enough; one is frightened to open up too much, this 
is according to Elias however a learning process. 
The people, working in the sector, are all educated 
to specific expertise whilst for SuBu it is important 
to look over the borders of one’s own discipline. To 
be able to do this requires however a certain level 
of knowledge (Opstelten). It would therefore be a 
chance if people would understand each other’s 
discipline, and really understand and speak each 
other’s language. This would facilitate the develop-
ment.

Currently there is a strong detachment of the 
technical design of a project and the actual realiza-
tion. As a result of the segmentation innovation is 
not possible; the building sector is unique in this 
(Zuidema). The architect and other designers have 
no obligation of completion; currently designers 
make a design of which they are not responsible for. 
Contractors can only contact sub-contractors from 
the moment that there is no contribution to the 
design possible anymore and the pressure of time 
is that high that there is no time for innovation or 
improvement suggestions (Zuidema). As a result, 
innovation can hardly take place, there is no space 

nor time for it in the current system (Zuidema). 

6.2.5. Reorganization
The current crisis stimulates to act differently. More 
and more actors are convinced that the current 
problems are so large that collaboration and coop-
eration is necessary. Actors realize that the complex-
ity and size of the current problems are so large that 
they cannot solve them individually. The point has 
come in which stakeholders need to change because 
the previous way of working no longer works (Van 
Hal). New long-term collaborations would be an op-
portunity (Van Hal). 

The sector is unorganised, opaque and aim realizing 
profits through failure costs according to Putman. 
The current crisis made the necessity for change 
in the sector clear as De Ridder pleads: the sector 
needs to be organized completely different. The sec-
tor must learn seeing the advantages of collabora-
tion (Elias). According to Linders, current relations 
and dominances in the sector will change, the 
traditional contractor’s position could disappear and 
evolve into assembling parties. Also De Ridder and 
Zuidema plead for different ways of working.

De Ridder pleads for a drastic reorganisation of the 
sector: the area of consultancy should according 
to De Ridder disappear and contractors need to 
become ‘Research and Developers’. These R&D-ers 
should specialize in specific fields of construc-
tion. Building contractors should in the view of De 
Ridder specialize on just a restrictive number of 
types of buildings. Hereby the company becomes 
a specialist in this type of buildings which results 
in a decrease of risks. Subsequently improvements 
can be achieved and this would be a chance for the 
development of sustainable building (De Ridder).  
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Zuidema pleads for a change in responsibilities of 
the different actors in the process: the architect 
should be responsible for the total completion 
and delivery. Within this the architects becomes 
responsible for all other advisors and consultant 
during the design phase. Consequently the techni-
cal elaboration and realization becomes in one 
hand (Zuidema). This would end the discussion 
over supplemental work. This would also make it 
possible that actors can be involved earlier in the 
process. This makes it possible that manufactures 
and sub-contractors can innovate; besides that their 
knowledge is earlier involved in the projects. 

At manufactures there is often sensitive business 
information which they are evidently not willing 
to share.  When those actors however at an early 
stage take place in the process, they do not need to 
share the knowledge but they can use it. Producers 
and manufacturers can really think with and help to 
innovate (Zuidema). Joints could be improved and 
time could be won (Zuidema).

The largest challenge for the building sector is real 
cooperation (Putman). Through real collaboration 
progress can be made: in a good cooperation it is 
important that all stakeholders are aware of their 
own and other’s position (Lichtenberg). 

Intensified collaboration incidentally already re-
sulted in higher quality buildings for lower budgets 
(Holm). By involving sub-contractors and suppliers 
and let them think along from an early stage in the 
process, improvements are and can be realized 
(Holm). It already resulted in realized progress on 
reducing costs and decreased failure costs (Holm). 

As said: real cooperation would be a chance for the 
development of SuBu, real collaboration for the long 
term, based on trust is however under (inter-)na-

tional tender legislation illegal. When this would be 
legally possible, it would contribute to the develop-
ment according to Eijdems. 

Due to the EMVI-criteria (Economic Most Profitable 
Offer) (‘Economisch Meest Voordelige Inzending’ 
in Dutch), it is possible to make an initially more 
expensive building that is over time the most profit-
able and overall the best building (Holm). These 
criteria make it possible to focus on quality and not 
necessary initially be the most inexpensive. Holm: a 
large part of the failure costs depend on the design, 
through early collaboration it is much easier to 
realise a better project for a better price. The crisis 
forces stakeholders to collaborate earlier for the 
tenders, which is good for the development of SuBu.

Collective focus on quality
Currently there is a strong fragmentation, every 
stakeholder works independently (Van Uffelen), a 
collective interest should however be created: a 
collective focus and aim for quality (Van Uffelen). A 
model of common interest should be chosen and 
a corresponding business model (Linders). When 
a common interest is created, knowledge will be 
shared, processes are organized and contractor and 
originator are pulling together (Putman). It would 
be an opportunity if originators would demand/
require collaboration (based on a common interest) 
(Putman).

6.2.6. Real cooperation
Through real cooperation, it becomes possible to 
work based on trust, as a result the focus can be 
on quality instead of price (Putman). Only when a 
joint interest is created, real collaboration happens, 
knowledge is going to be shared and processes are 
coordinated (Putman).
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Chain integration
Genuine chain-integration should get a chance ac-
cording to Urlings; in order to get knowledge really 
integrated (Urlings). Knowledge is present but is 
however spread under different actors and shared 
only limited (Rotmans). According to Urlings real 
collaboration will only happen when the level of 
demand is high enough, when there is no other pos-
sibility anymore. 

Collaboration in for example consortia and alliances 
would according to Vos be a chance and a contribu-
tion to the development of SuBu. Chain integra-
tion could decrease the total costs and would also 
decrease the failure costs (Vos and Holm).

Some however name to act under chain-integration 
but in the meanwhile are not, one still thinks that 
more money is to make under mistrust (Urlings). 
Some actors talk about chain-integration when 
there is a collaboration between two actors but 
chain integration includes all stakeholders and not 
just two (Vos). Chain-integration is pronounced, but 
runs only within the sector itself and not with actors 
outside the sector (Harsta).

Real chain-integration means that all stakeholders 
put into play their knowledge to reach the common 
target (De Goeij). According to Urlings knowledge is 
present but there is a lack of cooperation (Urlings). 
It is important to implement supplier’s and manu-
facturer’s knowledge earlier in the process, they 
could also take the risk for their products (Linders). 
This was also previously stated by Holm.

From project-oriented to Long-term collabora-
tion
The building sector is used to work project-oriented, 
which is also the focus of the stakeholders according 
to Van Egmond and Harsta. Currently every project 

is an occasional composition of market parties ac-
cording to Urlings. Long-term collaboration would 
be an opportunity for the development (Urlings). 
One of the solutions could be to share the risk un-
der all stakeholders in a common shared risk. 

Long-term collaboration based on mutual trust and 
a common focus on quality would engage higher 
mutual commitment (Linders). As a result of long-
term collaboration, learning curves can arise and 
be closed (Urlings). Long-term collaboration based 
on trust is underlined by Urlings who argues for a 
common goal. 

As an example Urlings indicates the company ASML, 
all stakeholders aim for a mutual target but are 
not continually all at the table. Every stakeholder 
intends to contribute from their own perspective 
to the total product. This should also be the case at 
projects in the building sector according to Urlings. 

Cooperation on a larger scale
To make progress, some aspects need a larger scale 
to become interesting or to realize benefits (Van 
Uffelen). Rotmans works in the Urgenda founda-
tion to facilitate this in for example solar pv panels. 
Through bundling, the price decreases and makes it 
interesting and profitable. 

Many resident alterations are stand-alone renova-
tions, for real development and improvement these 
alterations should be done on a larger scale. For 
residents this can be achieved by entire streets or 
even entire neighbourhoods (Van Uffelen). Benefits 
in the neighbourhood can be achieved and brought 
in the consideration (Van Uffelen). A contractor can 
combine work of individual residents by which it 
becomes more attractive and financially feasible 
(Putman). 
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Putman pleads for a cooperative form in which 
individuals are united and cooperate collectively. 
A common interest arises and risks could be taken 
together. In this system an entire street or block of 
residents are part of the cooperation. This would 
result in lower costs and thereby shorter periods of 
return on investment. Because there is a common 
interest people feel obliged to contribute. This 
cooperation could also rent residents to people. 
Cooperations are unlike corporations not bond to 
regulated rental prices. Next to this a cooperation 
is beneficial because it is not affected by the split-
incentive (Putman). 

6.2.7. Assignment description
Clients claim to sincerely intend for sustainability, 
exclaimed ambitions are sky-high and do more to 
expect than in practice happens (Holm).  When 
costs and investments come into play, ambitions 
vaporize. 

Adriaanssen on the contrary stated that investors 
do not demand for sustainability, as a result there is 
not acted sustainable. This in line with the previ-
ously named principle of the way it is demand, the 
building sector acts (De Ridder). 

Correspondingly to previously stated, tenders 
define a large part of the market. Through smart 
tendering the market can be challenged to innovate 
(Hulshoff). Through performance requirements in-
novation is stimulated (Hulshoff). 

6.1.1. Structure crisis
According to De Boer the systems and structures 
that are worked in and regulate day-to-day business 
restrict the development of SuBu. Currently there 
are too many structures that fail, which we cannot 

handle anymore (De Boer). Structure failing how-
ever also offers new opportunities and possibilities 
(De Boer). 

There is according to Van Huffelen no well-func-
tioning market to build sustainable. At new build 
office plans the market functions well but in the 
existing buildings the market functions totally not 
(Van Huffelen). For the existing stock there are no 
regulations. 
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Besides the previous themes, this chapter will focus 
on the technical aspect which relate to the develop-
ment of SuBu. As previously stated: more is said and 
technical possibilities are larger than actual realiza-
tions (De Goeij and Holm).

Technical innovation is an opportunity to support 
the development of SuBu - Van Egmond. 

Likewise previous chapter firstly all statements were 
collected and organized. This resulted in the organi-
sation of this chapter as can be seen in Diagram 3: 
Technical.

6.3. Technical
Part II 
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6.3.1. Consumers and users
In general Lichtenberg, Van Uffelen and Elias state 
that the focus is too much on technique and too 
little on what consumers require and demand from 
the products and concepts.  As previously expressed 
by Rotmans: the building sector realized, however 
technically well, the wrong products. 

Customers first
According to Rotmans there is no single actor or 
stakeholder that thinks from out of the consumer, 
actors plead to do it, but in fact are not. It would be 
an opportunity according to Van Uffelen and Rot-
mans when designing and developing would happen 
with the end-user in mind instead of a technical 
solution. It is about to attract the consumer (Vos), 
and better fill in the customer’s demand (Elias). As 
previously mentioned: currently the demand side of 
the sector prescribes the market (Urlings). There-
fore it is necessary that products and concepts fulfil 
the client’s needs (Van Hal). Products need to be 
consistent with the need of the consumer (Van Hal).

A customer is interested in fresh air instead of pipes, 
tubes or any technical installation aspect (Zuidema). 
Because of this, Zuidema pleads for a direct connec-
tion of the fitter to the producer, in accordance with 
the rest of the world as previously expounded. As a 
result of this, profits could return and investments 
could be done on R and D, marketing and client 
research (Zuidema). 

Thinking from out of usage
To achieve sustainability it is necessary to think out 
of the usage, this is however currently not happen-
ing (Elias). Thinking from the customers and users 
comprehends thinking from the client’s usage and 
habits, this should be leading in product design and 
defeat, according to Elias.  

Monitoring of usage
This absence of usage monitoring is named by Van 
Uffelen, who states that much can be improved in 
this and it is important/ crucial for the develop-
ment and improvement of sustainability. Property 
managers are currently not included in sustainability 
targets (Van Uffelen). Monitoring and stimulation 
based on the usage are needed for sustainability ac-
cording to Van Uffelen. Currently the property man-
ager is not supposed to interfere in the property’s 
sustainability issue, which for the sake of sustain-
ability needs to change (Van Uffelen).      

Currently the client is listened to at start of a 
project; at completion, the program of demand is 
checked but after that, the usage is not monitored 
nor reflected. As a result innovation cycles cannot 
be closed which makes innovation not possible ac-
cording to Elias. Products and the proper imple-
mentation can therefore not be improved. This was 
previously also stated by De Ridder.

6.3.2. Assignment specification
In line with the previous mentioned demand defini-
tion, clients specify too specific what they demand 
for as De Ridder states; as a result every project is 
going to be unique because everything needs to be 
designed specifically. As a result of the exact speci-
fications and subsequent the unique project, many 
actors are needed for every project. Every actor has 
its own position, demand and interest (De Ridder).

Demanding solution space instead of specific 
sollutions
Instead of demanding specific solutions, solution 
spaces should be demanded for (De Ridder). De Rid-
der names exemplary to this specification that one 
does also not go to a number of restaurants with 
a specific list of demands and selects on the price 
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where to eat. Deviate from the standard demand 
requires however trust, which is as previously ex-
pounded ‘scarce’ in the building sector (De Ridder).  

Due to demanding for solution spaces instead of 
specific solutions, there becomes space available 
for improvement and better appropriate solutions 
for the actual need. As a result, not everything has 
to be checked specifically if it corresponds with the 
specific list of demands (De Ridder).  

Definition phase
Besides the demand for solution space instead of 
exact solutions Zuidema names another aspect 
concerning the specification of the demand. At the 
definition phase two things go wrong according to 
Zuidema: firstly the requirements are specified with 
a solution in mind and leave therefore only little 
space for creativity and innovation and secondly not 
specifying while not thinking in activities. Custom-
ers/Users are not used to think in activities, what 
is going to happen and need to be undertaken 
by them in which the building should facilitate 
(Zuidema). If this is unclear it is impossible for a 
contractor to come up with a better solution and 
is not able to innovate because it is unclear which 
requirements it must meet (Zuidema). The building 
sector skips the definition phase in projects: a phase 
in which the rest of the world addresses the most 
attention (Zuidema). The construction industry is 
solution-oriented and not accustomed to think de-
mand driven which does not help the development 
of SuBu (Zuidema).  

Tenders
Next to the collaborational consequences of ten-
ders, these also contribute to the current culture 
in the building sector. These tenders are that strict 
that one is only allowed to offer exact the demand-
ed product (Holm). Improvements or innovations 

therefore thus get no chance. No one is happy 
with this type of competition but nobody has the 
solution for it. When a contractor participates in 
a tender, it is only allowed to build exactly con-
form the designed. The contractor is only allowed 
to think after the design was already completed. 
Improvements or changes are hardly possible; the 
contractor’s knowledge cannot be used which is 
negative for the overall quality of the project (Holm) 
as previously is explicated. Linders adds to this that 
earlier involvement of suppliers could help increase 
the quality and thereby SuBu.

6.3.3. Expensive
When costs appear crucial, consequently cost 
reducing products and developments are promis-
ing according to Holm. This appears however to 
be complex because otherwise it would already be 
done (Holm). 

According to Holm and Linders SuBu is technically 
possible, it appears however financially not yet fea-
sible. The general idea is still that SuBu is, or seems 
to be, more expensive (Rutten). Building sustainable 
initially does cost more and in the end someone has 
to pay, which under current economic situation is 
difficult (De Boer). Sustainability however develops 
difficult due to the absence of an implemented fi-
nancial thought (De Boer). Consequences are mostly 
apparent over time, which restricts the develop-
ment (De Boer). 

 The capitalistic thought does not comprise 
 sustainability. – De Boer 

Sustainable products and developments need to pay 
off directly (Holm). The price appears and remains 
crucial for the development of SuBu (Linders). 
Sustainable products and concepts are, on the 
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condition that they are affordable, very popular (De 
Boer). Costs, and initial costs in particular appear 
crucial in the development of SuBu (Linders).

Total cost of ownership
The market partially still decides on initial costs, in 
this the market is still sick (Linders). A growing num-
ber of stakeholders however decides on total cost 
of ownership in which overall performance counts 
instead of just the initial costs (Linders). Linders 
pleads correspondingly for a competition based on 
quality instead of initial costs. When competition 
becomes on quality, only then real progress can be 
made according to Linders. 

SuBu increases value and decreases costs
Sustainability however should actually be increasing 
the value (Vos). Besides that the amount of space 
needed decreases due to sustainability and thereby 
becomes financially beneficial (Eijdems). Through 
more efficient use of space and thereby less space 
needed contributes to sustainability in the real 
estate as well (Eijdems).

6.3.4. Quality
In the Netherlands the way there is built in general 
is low-cost (Van den Dobbelsteen). Preparatory 
time is minimalized which makes it difficult to think 
through the project and realize maximum quality 
(Van Egmond). In countries around the Netherland 
there is a larger focus on quality according to Van 
den Dobbelsteen. 

On building level there is a hardly any focus on 
quality according to Van Uffelen. Due to the current 
surplus of real estate, quality becomes distinguish-
ing and therefore comes a focus area: it becomes a 
distinctive element (Van Uffelen). 

On the product level, quality of innovative products 
often lacks as a result of the absence of further 
development (Van Hal). As a result of this, insuffi-
cient quality consequently hinders the first sale and 
thereby restrict the production costs to decrease. 
Therefore new innovative sustainable products 
cannot succeed which restricts the development of 
SuBu. 

Besides previous: re-use, repair and maintenance 
are aspects which already at the design phase 
should be considered instead of singularly focusing 
on the construction itself (Zuidema). This positively 
affects quality and financial consequences over 
time. 

Projects are currently so limited due to maximum 
restriction on investment costs that all sustainable 
measurements are taken out (Putman). Realized 
real estate just meets the minimum building code 
requirements, which leaves no room for sustain-
ability which frustrates the development according 
to Putman. 

Now impoverishment in the building property sec-
tor rose and money became scarce under the crisis, 
real innovative thinking is necessary: the time-factor 
becomes more important and makes the assign-
ment even more difficult (De Boer).  

Currently quality is checked based on the design, 
Opstelten pleads however for auditing the final real-
ized performances, which would contribute to the 
development. It would leave space for innovation 
because only the realized performance counts.

Connection to the private individuals
Restricted quality is also an issue due to the frag-
mented relation between private individuals and 
companies in the sector: in the Netherlands there is 
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hardly any direct contact between private individu-
als and contracting companies (Opstelten). Hereby 
companies cannot directly use feed-back from indi-
viduals which does not help the development.

Distinguishing qualities of innovative products
Innovative products need to be distinguishing: dis-
tinctive aspects which are apparent and recognized 
by the customer (Harsta). Make products beneficial 
for consumers and simultaneously be environmen-
tally friendly (Van Hal). New products should be 
competitive to other comparable products at once: 
they possess basic qualities and in addition possess 
distinctive qualities (Harsta). A sustainable product 
contains preferably besides the distinctive sustain-
able quality also other distinctive qualities, which 
should be said is very difficult (Harsta).

Often new products or developments do not 
contain the basic qualities that are required, these 
products are therefore not good enough and can-
not be a success and subsequently cannot help the 
development of SuBu (Harsta).

Van Uffelen contributes to this with his opinion on 
subsidies: when a product is completely developed 
it should not be subsidized. When a developed 
product cannot be sold without subsidy, the product 
is just not good enough. Product development from 
the first idea should on the contrary be supported 
(Van Uffelen).

Visibility and directly pay off
As said previously under the ‘Demand theme’: 
some sustainability measures are not visible, take 
for example insulation measures, these are not 
directly visible which does not help the develop-
ment of SuBu (Van Uffelen). When one invests, one 
would like to see the benefits of that investment 
(Van Uffelen). Currently for most investments the 

benefits are invisible or latent, which obstructs the 
development according to Van Uffelen. 

Energy aspects are in this line according to Holm 
the most promising due to the direct visibility and 
the expected energy price rise. Energy -0-residents, 
smart grids and smart energy meters are good 
examples for this (Holm). 

SuBu on the building site
Sometimes sustainability is thought up at high levels 
in the companies but does not land to the people 
who carry out (Linders). Subsequently the actual 
realization is less sustainable than it was designed 
and thought out.

6.3.5. Vacancy of real estate
Vacancy of real estate in itself is not a problem as 
long as it can be re-used (De Boer). Some office 
buildings can be adapted and updated but some 
on the contrary need to be demolished according 
to Holm, as expounded previously under ‘Financial 
system’. Vacancies in general are according to Van 
Huffelen due to the fact that these buildings are not 
easily to adapt.

Adaptability
Some buildings contain so little basic qualities that 
impoverishment comes quickly, added up that some 
real estate is positioned on the wrong place makes 
adaptation a difficult case (De Boer). 

Lack of quality
Lack of quality is one of the causes for vacancies in 
real estate according to De Boer. Real estate from 
the 60’s can be adapted and transformed due to the 
existence of basic elements and qualities in these 
buildings. Buildings originated from the 80’s on the 
contrary, do not contain sufficient basic qualities 
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due to the higher building speed at that time and 
the efficiency that needed to increase. As a result, 
these buildings do not contain much basic qualities 
what makes them less suitable for adaptation ac-
cording to De Boer. 

Property’s position
Multiple vacant office buildings are on the wrong 
place which makes them not very attractive (Holm). 
In real estate it is all about location: this is a key 
aspect in real estate which affects the value and 
rentability. It is according to De Boer important that 
property is located on the proper place and not too 
much of the same type of property together: then 
there will be no connectivity and community which 
is negative for real estate (De Boer). 

6.3.6. Flexibility: multiple users/lifespans
Demands and preferences will change over time, it 
is however not clear in what way, make therefore 
sure that technical possibilities for alterations are 
available (Opstelten). Implement future possibili-
ties for changes in the building’s design (Opstelten). 
Sustainability is according to De Boer the extension 
of lifespan: the time-factor. This however is not 
included in Breeam and C2C (De Boer). 

 “Because our way of living is in motion, it 
 is important that the buildings we realize 
 are able to follow that transition.” - Van 
 Huffelen

In line with this, Van Huffelen pleads to make build-
ings not tailored-fit for the first user, for the first five 
years (De Ridder), this is bad for sustainability (Van 
Uffelen). 

The building namely will outlive the first user by far 
and therefore the focus should not be on the first 

user (Zuidema). Currently mono-function buildings 
for one target-group are made (Rotmans), there 
should on the contrary been build more organic: 
multi-function buildings for multi-functional use 
with multiple cycles of users (Rotmans). Multiple 
users must be able to be accommodated. It is im-
portant that it is adjustable, so that relatively easily 
other users can be housed (Linders).
Eijdems underlines that there are possibilities for 
double techniques (installation) but this appears in 
practice not often to be used. In the opinion of Eij-
dems transformation from one function to another 
are not favourable. If real estate is not usable in 
total, it must be able to disassembled and re-used in 
parts and elements (Van Huffelen). 
“Change is the only structural phenomena within 
people and organizations; so buildings should easily 
support change” R.Zuidema 

6.3.7. Existing property
The existing property is currently staying behind in 
the development of sustainability in the building 
sector according to Van Huffelen. There is a need 
for renovation of the existing stock according to Vos 
of which office buildings and residents comprise 
the largest part. This is a major challenge according 
to Vos and this should therefore be the focus area 
(Rotmans). 

Office buildings
There are opportunities for smart concepts that 
facilitate easy transformations in the existing stock 
(Van Huffelen). There are according to Van Huffelen 
only a few options for the existing vacant stock 
of office buildings: transformation, function-shift, 
re-use or demolishment. Every case/building needs 
to be assessed and decided individually. For existing 
stock it is according to Opstelten tougher to make it 
sustainable than new-development.
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Residents
Besides office buildings, the existing housing stock 
is another large area in the existing stock in which 
sustainability is a large issue and challenge.

 “The reason for making residents more 
 sustainable is because of we think that 
 energy prices will rise rapidly and become 
 crucial in the total rent costs” - 
 Van Huffelen. 

The ‘Energyleap’ (Energiesprong in Dutch), a 
governmental program for making residents in the 
social sector more sustainable, is a large opportu-
nity according to Van den Dobbelsteen. It is not very 
‘sexy’ but due to the size, dimension and range of 
it very effective and therefore a large opportunity 
in the development of SuBu according to Van den 
Dobbelsteen. 

Van Huffelen sees it as a general purpose for SuBu 
to firstly get housing-corporations invest on a large-
scale and secondly to get private-investors to invest 
in making their property more sustainable. 

Implementation
Sustainability should according to Rotmans be 
implied in a total resident’s improvement program 
in which the quality in general is upgraded and si-
multaneously sustainable, hereby the hinder of the 
building adjustments are not dedicated to sustain-
ability which results is and better acceptation (Van 
Hal).

6.3.8. R&D and innovation
For long times, businesses in the building sector 
went that well that hardly anybody worked on 
innovation, stakeholders who however did, are 
now widely rewarded for that. Vision was however 

needed for that according to Vos. Many innova-
tions were follow-ups and built further on existing 
products and thereby were in fact not true innova-
tive (Hulshoff). Lichtenberg calls this innovation by 
addition. Rutten states that if the building sector 
will not innovate, other parties will do and take over 
positions.  

As expounded previously it is for innovation 
required to view over the borders of one’s own 
discipline, currently however only knowledge out 
of one’s own discipline is used which frustrates the 
development according to Opstelten. Usage and 
sharing of each other’s knowledge is therefore a 
chance for the development of SuBu as previously 
advocated as well under collaboration (Opstelten). 

Building contractors become research and 
developers
For further improvements of quality, it is for con-
struction companies necessary to narrow down 
their playing field. Instead of constructing all types 
of buildings, they should focus on a limited number 
of types and become specialist in that type of build-
ings (De Ridder). If so, contractors are able to focus 
on a more specific type of building and can analyse 
and improve their way of working and correspond-
ingly make better products. By this innovation loops 
are closed. According to De Ridder building contrac-
tors should become R&D-ers who keep improving 
their products and herby are able to innovate and 
contribute to the total quality in the sector and 
development of SuBu. 

Closing innovation loops
Through the closure of innovation loops it becomes 
possible to learn from realized performances and 
improve that, according to De Ridder.  Through 
closure, industrialization can take place, which is ac-
cording to De Ridder necessary for the development 
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of SuBu. Zuidema pleads correspondingly to De Rid-
der that the building sector should industrialize and 
innovation cycles need to be closed. 

Within the sector failures, difficulties and imperfec-
tions arise around joints and connections but hardly 
within materials itself. This connections and joints 
should companies focus on and develop distinguish-
ing qualities in. Zuidema: this should become com-
pany property. Currently profits are made through 
technical imperfections and extra work (Zuidema) 
which contradicts this distinguishing on quality.

When new positions arise as De Ridder pleads for, 
companies are only making and realizing products 
and buildings in which they are specialized, risk-
taking would therefore no longer be a discussion 
because the stakeholder that produces it, is experi-
enced and specialized which makes risks disappear. 

Contractor’s expertise and feedback
It is odd that the building sector in the Netherlands 
is not capable to use the contractor’s expertise, 
as previously expounded under ‘Tenders’ (Holm). 
Often theoretical principles appear in practice not 
to work as thought and due to the absence of feed-
back to the designing parties improvements cannot 
be made (Holm). Through this feedback, build-
ings could be improved; therefore the knowledge 
expertise and feedback from contractors is needed 
for the improvement of quality and further develop-
ment of sustainable building (Holm). This feedback 
should happen as soon as possible so that improve-
ments could be done immediately and not a year 
later after several projects are designed based on 
the same principle (Holm).  It would in line with this 
be a chance for the development of improvement 
if there would be a greater involvement to projects 
after completion (Elias). 

As previously illustrated: intensive cooperation of 
contractors and architects already resulted in higher 
quality  buildings for less money according to Holm. 
As a result of the strong collaboration, a shorter 
construction-time is possible and besides that it 
can be done cheaper and more sustainable. This 
strong collaboration contributes to the quality, cost 
reduction and sustainability of projects according to 
Holm. 

Linders previously already pleaded in line with this 
for an earlier implementation of the knowledge of 
manufacturers and suppliers. By doing this, failure 
costs can be decreased what creates space for in-
vestments on sustainability (Linders). Improving the 
building construction performances and decrease 
construction failures is an opportunity for the devel-
opment of SuBu as well according to Van Hal. 

Building-knowledge-model vs. building-infor-
mation-model
BIM (Building Information Model) could be used to 
facilitate the cooperation between the stakehold-
ers (Bosschaert). It should be noted however that 
BIM facilitates, but does not change people, it is 
however a chance (Bosschaert).  De Goeij pleads 
however for knowledge integration instead of chain 
integration, it is important to get all the knowledge 
and informative together and make all stakeholders 
partner of the total (Lichtenberg).

Knowledge is necessary for innovation which can ac-
cording to Bosschaert be facilitated by BIM. De Rid-
der on the contrary pleads for a building knowledge 
model instead of a building information model. As 
also is underlined by De Goeij. BIM intends accord-
ing to De Ridder that the sum of parts is equal to 
the total, but that is not where it is all about. In the 
building sector it is about to create a total that is 
more than the sum of its parts (De Ridder). A knowl-
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edge model instead is needed to show the conse-
quences of a design change on for example energy 
and climate control. This is the type of knowledge 
that is needed, but so far nobody exactly knows ac-
cording to De Ridder. This type of model needs to be 
invested in, but no one in the sector is able to invest 
the money in (De Ridder). 
The virtual building part of BIM however is an 
opportunity to improve the quality of the building 
due to the fact that consequences of the several 
disciplines can previously be overseen. This can 
contribute to fail reduction and prefabrication which 
contributes to the total quality of the building, 
which in turn contributes to the development of 
SuBu (Holm). 

Clients demand too specific 
According to De Ridder clients specify too specific 
what they precisely demand. As a result of this 
precise specification there is only one solution pos-
sible, no space for innovation is left and competition 
becomes on price. As a result of this specification 
every single project becomes unique; every project 
has to start from scratch, which does not enable 
innovation (De Ridder). In order to make innovation 
possible this needs to change. Through not defining 
the demand that specific, but describe solution 
boundaries, room for innovation is provided accord-
ing to De Ridder. This room for innovation brings 
also space for further industrialization as De Ridder 
pleads for. To do this and not define specific your 
demand trust needs to be given to the realizing 
company (De Ridder). 

De Ridder argues that due to that clients specify 
their demand too much, every project is unique. 
As a result the project culture, in which stakehold-
ers work from project to project, was created (De 
Ridder). As long as clients specify so intensely, oly 
little can happen. The building sector works as they 

are demanded, so as long as they are not demanded 
to act differently very little will happen, it all starts 
with the demand (De Ridder).

The building sector works following the principle: 
the way you ask, the sector runs. If only the way of 
running changes actors cannot sell their products 
and services and therefore this fails. New concepts 
therefore need to be market to clients instead of 
contractors because these decide how the sector 
runs according to De Ridder. 

Risks 
As named previously, risk-averse is wide-spread in 
the building sector. Margins made in the sector are 
low; as a consequence, risks coming with innova-
tions cannot be taken according to Van Egmond 
which frustrates the development of SuBu. 

It would, according to Holm, be an opportunity 
for the development if contractors and suppliers 
would cover certain risks; these guarantees would 
decrease the risks and thereby make it easier to 
finance the investment (Holm).  It would be a 
chance if suppliers would guarantee new innovative 
products, of course under the condition of proper 
use and maintenance (Van Hal). 

 Due to the uncertainties regarding future cir-
cumstances and effects it is always questionable 
whether or not sustainable measure are profitable 
(Gorter). Due to this there is a natural tendency 
to fall back in old routines and products, of these 
profits and risks are better known and more secure 
(Gorter). 

Governmental support to innovative products
Innovations could use governmental support and 
this should according to Van Hal be provided to help 
the development. Besides dismantling frustrating 
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legislation and set sustainability as a requirement, 
the government could also support SuBu and in-
novation by being the first buyer of innovative prod-
ucts (Harsta). If one knows that the government 
will be the first buyer, it is more attractive to invest 
in innovation (Harsta). Pilots and concept develop-
ment should be supported whereby the benefits 
become visible and knowledge development can 
grow (Bosschaert).

Besides this, the government could guarantee this 
principle for the first years to build a track record as 
previously expounded (Putman). 

6.3.9. Total package concepts

Individual products
According to Rotmans, the building sector is a 
complex system in which every stakeholder speaks 
their own language and individual products do not 
fit one another, which makes it chaotic. At the mo-
ment there are according to Lichtenberg and Vos 
innovative products but no innovative concepts. 
Often one can deliver individual parts and elements 
but not from a holistic thought (Rotmans). This 
obstructs the development of SuBu (Rotmans). The 
innovations are individually and on itself, without 
any consistency according to Lichtenberg. There are 
no total concepts that combine benefits of different 
products and make optimal use of it. Huybregts is 
attempting and working on this for a long time but it 
is still not widely supported according to Rotmans.  

Total products
The market demands for a total solution, with low 
complexity and preferably one contact (Rotmans, 
Elias and Putman). The sector appears not to be 
capable to offer that total package. The absence and 
restrictive effect of these total packages/concepts 

is named by Rutten, Lichtenberg, Vos, Rotmans, 
Elias, Linders and Putman. A total package should 
according to Rutten also comprise one contact 
point and a subscription for maintenance. Total 
concepts are not organized according to Vos. The 
building construction sector should however offer a 
total all-inclusive package correspondingly to what 
clients demand for. Demanding for a total package 
is according to Rotmans logical; one does also not 
go to a garage to buy a loose chassis and to another 
garage for a set of tires. 
In the building sector there is no actor that supplies 
and develops the total package whilst this should 
be possible as Rotmans states. According to Linders, 
major benefits on sustainability can be achieved 
through thinking in concepts which can subse-
quently also lead to more prefabrication according 
to Linders. Whom also considers that in future as 
a result of this demand for total products, current 
dominances in the sector will change.  Contractors 
could change into concept assemblers, but this 
could also be done by another party according to 
Linders.  

6.3.10. Sustainability on system-level
Bosschaert pleads that sustainability should be 
considered at a higher level, from a broader per-
spective. Van Huffelen agrees on this and states 
that sustainability should be viewed in a broader 
perspective than only on building level (Eijdems). A 
green roof for example contributes to the build-
ing itself but there is also a large advantage for the 
needed sewage capacity due to the water storage 
capacity of that roof according to Rotmans.  

Bosschaert argues that it restricts the development 
of sustainability that the sector keeps focussing on 
objects whilst for sustainability; the system should 
be worried about. Individual sustainable buildings 
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do not make the sector sustainable (Bosschaert). 
This is underlined by De Ridder who also pleads 
for system improvements. If the system is right, 
sustainable objects will follow automatically. But if 
the system is incorrect, individual building will and 
cannot help (De Ridder). 

6.3.11. Labels and uncertainties
The statement that consequences should be viewed 
over the entire spectrum is according to Bosschaert 
the exact reason why environmental labels do not 
work.  

Individual products and raw materials, as for ex-
ample wood, should be strongly regulated because 
it is not visible or easily verifiable, whether or not 
the wood was produced sustainable (Van Hal).

Labels are however according to Holm introduced 
to objectively indicate if, and to what level sustain-
ability is achieved. This can also be used to capture 
sustainability contractually according to Van Uffelen. 
Besides this, labels such as Breeam and C2C can also 
be used in communication (Holm).

It has however to be said according to Holm that la-
bels are a means to an end and are not be targeted 
itself.

 “Everything that cannot be captured 
 contractually does not exist.” – Van 
 Uffelen

Currently many suppliers and manufacturers claim 
their product or system to be sustainable, but who 
checks all those claims, Vos wonders? These claims 
are according to Vos mostly self-proclaimed and 
cause many uncertainties due to the fact that every 
supplier and manufacturer claims something else 

(Vos). 
Rutten initiates an independent controlling institute, 
Van Hal on the contrary does not plead for an 
inspection institute to control the sustainability 
claims, the distance to the market can be too large 
what results in not widely acceptance. The develop-
ment of the DBGC on the contrary is supported by 
Van Hal because this is an institution developed by 
the market itself and not by the government.

6.3.12. Complexity
Everyone is convinced of the need, it is however un-
clear how it can or must exactly be done (De Goeij 
and Elias). This indicates the transition phase we are 
currently under, according to Rotmans. In the past 
there was also a large transition to insulation, this 
was however a very specific problem with a specific 
solution, this in contrast to sustainability now (De 
Goeij).

SuBu is logical to do, not that difficult, but practice is 
made so complex that for that reason it is not been 
done according to Van Huffelen . As a result of the 
complexity which is caused by the many different 
aspects on which it depends, it is tough to indicate 
what is sustainable and what not according to De 
Goeij. As said, sustainability is depending on many 
different aspects such as maintenance and use/ re-
use. Many of these aspects are forecasts and there-
fore per definition uncertain. As a result of all the 
different aspects, it is hard to define where precisely 
it is sustainable (De Goeij). For the same reason it 
is hard to measure and label sustainability (Rutten). 
This complexity is also the cause why projects can-
not be easily compared one-on-one (Rutten). 

Sustainability is according to Urlings so complex 
that we are not capable and should not intend to 
capture SuBu as a whole, the focus should according 
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to Urlings first be on energy before focusing on the 
other aspects (Urlings). 

Next to these aspects of complexity, Eijdems indi-
cates another point of complexity what hinders the 
development of SuBu: realization of some complex 
projects already is that complicated that additional 
complexity due to sustainability cannot be contrib-
uted anymore.  

6.3.13. Merger of interests and co-creation
Van Hal pleads that at the development of prod-
ucts and elements a fusion of interests should be 
created; this should always be the target for any 
development. The aim should be developing prod-
ucts and elements that offer benefits on multiple 
sides. It would be an opportunity if contractors and 
construction companies would really cooperate and 
together focus on quality instead of price (Putman), 
which is already previously expounded under ‘Col-
laboration’. 

Van Uffelen pleads for co-creation with a mutual 
intension to create a top-product. Two, or more 
actors contribute to the same product, to make 
the total more than one on its own could realize. 
This co-creation is also promising in the residential 
market according to Linders, this however requires 
new business models so that all actors are involved 
and benefit from success. 

Opstelten pleads for developing the Senseo of the 
building sector: integral and with unique quali-
ties which even could lead to the Nespresso of the 
building sector.

6.3.14. Energy
Energy is an important part of sustainability, next to 

that appears decreasing costs an important aspect. 
Every development that decreases the need for 
energy is therefore an opportunity for the develop-
ment of SuBu (De Boer).

Considering the energy-part of sustainability in the 
built environment, Van den Dobbelsteen states 
that heath and cold can be resolved locally. A local 
surplus on heath can be transported to a place of 
shortage on heath and similarly to cold. Electric-
ity on the contrary cannot be solved local. Within 
city borders there is not enough space to produce 
the needed capacity on electricity. For this, areas 
around cities are necessary and should therefore 
be connected to the city according to Van den Dob-
belsteen. It is to recommend and an opportunity for 
handling the energy issue of SuBu, to make use of 
systems for elevations and roofs to create electricity 
according to Van den Dobbelsteen.

6.3.15. Materials
Next to energy also materials is a large part of SuBu. 
Multiple actors (Vos, Van den Dobbelsteen, Harsta, 
Zuidema, De Boer and Huysmans) agree that there 
is a scarcity of raw-materials currently and further 
on arrival.  There is already pressure on markets of 
raw materials which will only grow according to Van 
den Dobbelsteen. The Netherlands, as a country 
that hardly possesses raw material resources, every-
thing has to be imported what makes us dependent 
on other countries (Van den Dobbelsteen). No actor 
in the building sector is aware of that and acts on 
that according to Vos and Zuidema.  

Materials should be used more efficiently: as 
efficient as possible (Van den Dobbelsteen). The 
amount of per product needed raw materials needs 
to be decreased and/or products should be able to 
disassembled for re-use (Harsta).  Every develop-
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ment that contributes to the decrease of needed 
raw-materials is therefore an opportunity for the 
development of SuBu (De Boer). 

The scarcity of raw materials results in a growing 
awareness of the need for sustainability according 
to Huysmans. 

6.3.16. Focus on knowledge, development 
and experience of re-use of materials
In line and in extension of the previous paragraph, 
The Netherlands should according to Zuidema focus 
on the knowledge of re-use, recycling and decrease 
of need for raw materials. The Netherlands could 
use this to distinguish internationally and become 
competitive and attractive on it (Zuidema).

Only suppliers and manufacturers working in the 
finishing and installation division of the building sec-
tor are currently working on the decrease of needed 
raw materials because in these fields of expertise 
costs of raw materials is already highly important for 
business results (Zuidema).

The Netherlands should in general work towards a 
circular economy in order to achieve sustainability. 
This also counts for materials: a circular economy of 
re-use and re-use again should be created. This to 
reduce the amount of needed materials, and conse-
quently decrease the need to import raw materials 
(Van den Dobbelsteen).

6.3.17. Subdivide buildings
Previously under financial aspects the dividing of 
buildings was already advocated from a funding 
perspective, dividing buildings is also beneficial from 
a material perspective.

Buildings could be divided into elements so that 
individually elements can be altered, upgraded and 
financed individually. The building’s elevation could 
be a good example of this, but also for installations; 
these could be owned by the installation company 
and paid by a monthly subscription (Gorter), what 
is underlined by Elias. This could be done at existing 
building stock but at new development as well. In 
this case the initial costs could be decreased what 
could be helpful for the feasibility and fundability of 
the project according to Gorter.

Linders sees opportunities in lease constructions of 
building elements comprising maintenance, guaran-
tees and responsibilities. Zuidema also sees oppor-
tunities in leasing building parts: instead of owning 
the whole building. By doing this, clients pay for 
performance instead of materials, which is in line 
with the previously expounded principle that users 
are not interested in a particular installation but are 
interested in fresh air for example. Depending on 
the preferences and capabilities of the property’s 
owner, one can be the owner of the entire building, 
own some elements or only own the site. In this 
specialists become responsible for the performance 
and will thereby look for the best solution on how 
to achieve the required performance with minimum 
maintenance costs (Zuidema). This principal is two-
sided beneficial: initial costs for the owner decrease 
and the installer intends to do the minimum mainte-
nance as possible and therefore aims for making 
high quality in which his revenue model is located 
(Zuidema and Elias). 
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This chapter will comprise all named aspects related 
to policy and regulations concerning SuBu. Aspects 
were organized and grouped likewise done in previ-
ous categories.

This will comprise paragraphs on policy, regulations 
and other governmental possibilities (Diagram 4: 
Policy and regulations).

 “Regulations on all levels could 
 contribute the development of SuBu 
 according to.” - Eijdems

 “Legislation on the one hand is too 
 restrictive and on the other hand too free 
 of obligations.” - Van Huffelen
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6.4.1. Policy: consistent, reliable and 
trustfull
Considering policy and subsequently regulations, 
the government should stand for sustainability and 
thereby support sustainability according to Eijdems. 
In the past regulations however appeared to be in-
consistent. Policy and regulations are currently also 
unreliable and hereby hindering the development 
according to Rutten. 

It would help SuBu if the government would be 
reliable (Putman). At present it is inconsequent and 
unreliable according to Van Hal. As a result of this 
the market does not know for what they need to 
prepare for anymore. As a result of these insecuri-
ties, for years nothing was done, but this should 
change, one should act on what he knows instead of 
what he does not know (Opstelten). The govern-
ment is as previously stated too reluctant; other 
national governments do have a better story accord-
ing to Eijdems and Lichtenberg.  It would help if the 
government would set heavy targets (Lichtenberg). 
Governmental policy should according to Opstelten 
always be consistent and convergent. Besides that it 
would help if consequences would be overthought 
over the entire width (Eijdems).  

Inconsistency
In line with previously stated: it would be an oppor-
tunity if the government should point the direction 
of the development according to Huysmans. The 
current policy is however focussed on the short-
term (Rutten) and is near-sighted (Van den Dob-
belsteen) and hereby hindering the development. 
Politicians focus on short-term successes instead 
of choosing what is on a long term the best option 
(Van den Dobbelsteen and Putman). As a result of 
the inconsistency there is much uncertainty (Van 
den Dobbelsteen). 

Van Uffelen prefers no policy over fragile policy, cur-
rently more unrest is caused instead than rest. What 
one demand from a government is clearness and re-
liability (Van Uffelen). Inconsistent policy obstructs 
the development according to Eijdems, simultane-
ously consistent policy would help and is accord-
ing to Eijdems not that hard to realise. Consistent 
policy however appears to contradict democracy; all 
policy must be reversible and modifiable at all times 
whether or not by a new government (Putman). 

Unimportant
The government has indicated to qualify sustainabil-
ity as not important; consequently it is up for the 
market according to Van Uffelen. The development 
of SuBu occurs rather despite than thanks to the 
government (Lichtenberg). Urlings states the same 
for the recovery of the residential market. Through 
inconsistent policy the government spread the idea 
not to give priority to sustainability according to Van 
Hal. Then as previous: if the government does not 
find it important why should people do (Van Hal and 
De Goeij)? This results in confusion and uncertainty 
(Adriaanssen).

National and local legislation
Opstelten sees opportunities in the American 
system in which the national government creates 
boundaries and every lower level government can 
make his own policy and regulations on it, which 
however must be stricter than from the higher 
governmental level. Hereby local authorities can 
create policy and regulations and possess jurisdic-
tion to control this. This leaves room for local in-
novative initiatives which still fit within the national 
boundaries (Opstelten), simultaneously there can 
be anticipated on local circumstances according to 
Opstelten.
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Conflicting interests
Due to legislation there can be a conflict of interests 
between what is good for the firm vs what is good 
for the system. People are judged on their perfor-
mances, correspondingly companies are judged on 
their operating profit. Because of this businesses 
cannot be blamed for acting in line with company-
interest which could conflict system-interest 
(Opstelten). In line with this Huysmans states that 
companies cannot be blamed for decisions they take 
conform regulations which are to their best interest, 
which are not for environmental interests the best 
option. When this happens, it is not companies to 
blame for: regulations should be adapted.

6.4.2. Restrictive legislation
Legislation is one of the tools, the government pos-
sesses, to regulate, implement, and execute policy 
to the market and public. Legislation in general 
appeared to be a strong driver according to Eijdems. 
Legislation also contributes the development of 
SuBu according to Gorter.

 “Legislation is intended to prevent the 
 people to a malfunctioning market” - 
 Opstelten.  

Some legislation restricts the development of SuBu 
(De Goeij, Bosschaert, Van Hal and Harsta). It would 
therefore be a chance if restrictive legislation would 
be removed (De Goeij, Bosschaert, Van den Dobbel-
steen and Linders). Van Egmond prefers removal of 
restrictive legislation above forcing through legisla-
tion. At the same time, the absence of legislation 
that obliges stakeholders to act in a certain (sustain-
able) way, restricts the development (Harsta).

Besides previous, there is also indirect hinder of 
strong regulations which is apparent from the fact 

that strongly related sectors tail behind in the devel-
opment of SuBu and need much longer to change 
according to Adriaanssen.  

Legislation can function as a stimulant (Gorter), 
exemplary is the EU demand for residents to be 
energy neutral in the year 2020 (Gorter and Eij-
dems).  According to Eijdems this has contributed 
to the development: this made it clear all at once. 
This EU legislation contributed to the awareness but 
currently stringent incentive is vacant according to 
Van Huffelen. The government should stimulate the 
development; this could be by making it financially 
attractive or by making it obligatory (Linders).

EU legislation
Currently it is under EU legislation not allowed to 
grant a project in a public tender to another than 
the lowest bidder (Eijdems). Besides that, it is under 
legislation of the Authority Financial Markets (AFM) 
not allowed to arrange long term agreements and 
collaborations. At the moment it would be very wel-
come if long term collaboration commitment would 
be allowed (Urlings). Partly because of this it is hard 
to build a long term relationship of trust in which 
one learns from projects and improves for the next 
project (Van Egmond and Urlings), as previously 
advocated. 

Zoning plans
Currently there is no flexibility in legislation; zoning 
plans for example, legally restrict buildings from 
accommodating other functions (Zuidema). This re-
stricts the possibilities for redevelopment (Zuide-
ma). When a building is planned to be transformed 
and is planned to accommodate other functions, 
a new building permit is required which needs to 
fit with the zoning plan. Under current legislation 
it is necessary for getting permits granted that 
the zoning plan is exceptioned or changed. These 
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procedures are time consuming, which frustrates 
the development according to Adriaanssen and 
Zuidema. It would be an opportunity if it would 
become legally possible to accommodate other 
functions. Zuidema argues that real estate should 
facilitate contemporary needs and it would be a 
great chance if this became possible. If construc-
tion permits and zoning plans would be more open, 
more would be possible which would encourage the 
development of SuBu (Linders). Van Huffelen states 
however that zoning plans are not that restrictive in 
change of functions because at municipalities there 
is awareness and willingness to cooperate because 
they also know that something needs to happen.

Total rental costs
Next to previous, it is not allowed for letters to 
demand for total rental costs including energy costs. 
Total rent costs would provide the opportunity for 
real estate owners to invest based on the revenues 
out of the gains on decreased energy costs (De 
Goeij). 

Deregulations
At present, legislation is too bureaucratic (Adriaans-
sen), internal differences and problems arise be-
tween laws and regulations whilst this could never 
be the intention (De Boer). Deregulation would 
provide opportunities (Adriaanssen, De Boer and 
Putman), and thereby be a chance for the develop-
ment of SuBu and support flexibility (Adriaanssen 
and Putman). It would also create room for creativ-
ity and innovation. Hereby creativity and innovation 
would get more opportunity (De Boer). 

Unclear legislation
There are also some uncertainties according to cur-
rent legislation and the lack of jurisdiction therefore 
banks and funding parties are reluctant to finance 
renovation of elevations (Putman). Juridical it is 

insecure whether or not a claim takes root when a 
façade is separately financed (Putman). 

Besides this unclear legislation results in reluctance 
at accountants and appraisers: it is unclear how to 
implement sustainability in the working methods 
and systems. Therefore there is a reluctant attitude 
at those parties (De Boer).  

6.4.3. Regulation through legislation
Currently it is all too non-committal according to 
Van Hal. The government is able to demand more 
through regulations. In the opinion of Van Hal, some 
aspects could better be stronger regulated while 
other aspects could better be more deregulated. 
It would help the development of SuBu if the gov-
ernment would make SuBu mandatory (De Goeij-
Harsta). It would help if a base-level in sustainability 
would be mandatory (De Goeij). Mandatory legisla-
tion is required to withdraw the rest of the sector to 
a certain level according to Rotmans. 

 “If there is no other option left to develop 
 SuBu, then it must be enforced.” - 
 Lichtenberg 

By obliging sustainability there is no other option: 
people have to. Due to this obligation it becomes 
easier to explain why people should choose for the 
sustainable option (Harsta). Obliging sustainability 
and demand for an increasingly stricter energy label 
would help SuBu according to Harsta. Legislation is 
currently more and more from Brussels than from 
The Hague (Rotmans). 

Through legislation sustainability is enforceable in 
new development, in the existing property stock 
this is not possible (Van Hal). Effective governmental 
policy requires according to Hulshoff three aspects: 
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‘carrot – sermon – stick’. In the case of the existing 
real estate situation, the stick is vacant and there-
fore governmental policy is inefficient.

Stricter legislation would contribute to the devel-
opment, currently a strong lobby however holds 
against this compulsory legislation according to Put-
man. Although must be said that real progress gen-
erally is not achieved by strong enforcement but by 
distinctive competition (Rotmans). When it becomes 
distinctive in making money and losing market share 
if not doing it, then it accelerates (Rotmans).  

The government could for example oblige smart en-
ergy meters and energy labels. The latter one could 
be combined with taxes in which the bad are taxed 
more heavily than the good (Huysmans).

6.4.4. Governmental direction
It is up to the government to establish stronger 
regulations and hereby setting a perspective (De 
Goeij, Zuidema and Lichtenberg). According to Van 
den Dobbelsteen the government should set social 
frameworks and boundaries. These frameworks 
could subsequently be examined by local govern-
mental departments (Zuidema). The government 
should as previously stated, point out focus areas; it 
is too late to embrace sustainability in total accord-
ing to Van den Dobbelsteen. 

Besides this, the government should on a national 
level divide areas of growth, shrink and balance ar-
eas. This could result in losses for some, but overall 
it is necessary in order to clarify for, for example 
corporates, where to focus on. In some areas losses 
need to be taken, but this is necessary for creating a 
sound stock market according to Huysmans.   

Governmental environmental label

The government did point direction with the initi-
ated environmental label which is legally required. 
At introduction of this label there was however 
immediately discussion: at start it was obliged, but 
in the end, if both sides in a sale agreed, it was not 
mandatory (Rutten). This false start damaged the 
image of the label according to Rutten.  Besides this, 
the quality of the labels from start was doubted 
which was also supported by the search of the cus-
tomer’s organization, which discovered large differ-
ences between different auditors (Rutten). Accord-
ing to Rutten, the budgets to perform a label-scan 
are that low that there is no time to deliver quality. 
A better audit, with high reliability, would cost much 
more and there is no budget for that (Rutten). Cur-
rently the challenge is to attain the highest label 
for the lowest investment; which does not support 
sustainability (Rutten).

Label C required
The governmental statement, as the largest office 
space tenant, to only rent buildings with mini-
mal C-label caused a positive effect to the office 
market. This governmental statement indicated 
the minimum requirements for real estate also 
because banks followed this governmental policy 
which made it successful. Currently buildings with a 
worse label than C-level are less valuable as a result 
(Hulshoff). 

The decision to set the minimum requirements on 
level C was according to Van den Dobbelsteen a 
compromise. There was a discussion on whether 
it was going to be B or C, which the latter one was 
defined (Hulshoff). As a result much real estate was 
upgraded to this level C whilst the extra investment 
costs to achieve label A would not be that high; 
besides all this the label C policy was a good one 
according to Van den Dobbelsteen.
6.4.5. Subsidies
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Besides legislation the government is also able to 
stimulate innovation by subsidies (Van Egmond). 
This is underlined by Gorter who states that some 
sort of subsidy could help fund projects. There are 
however a lot of uncertainties concerning subsi-
dies; as a result, some sustainable measures are 
dependent on whether or not the subsidy is granted 
(Adriaanssen). Due to the uncertainties concerning 
subsidies, these could only be used for non-essen-
tial parts, because of this the range of sustainable 
aspects and the possible profits are only limited.

Subsidies are qualified as terrible by Putman, every 
time a subsidy program is out of cash people be-
come reluctant and wait for new financial possibili-
ties (Putman). 

Indistinctness
The inconsistency of subsidies results is uncertain-
ties (Urlings and Adriaanssen). Indistinctness con-
cerning subsidies hinders according to Vos the de-
velopment. The duration of many subsidy programs 
depends on their own success (Urlings, Adriaanssen 
and Van Hal). Multiple respondents are not in favour 
of subsidies (Van Hal and Huysmans amongst oth-
ers). There are too many different subsidies to too 
many different developments (Vos). 

Self-sufficient
Multiple respondents plead instead of the existing 
subsidy programs for a long-term self-sufficient sys-
tem (Van Hal, Huysmans, Rutten and Lichtenberg).  
Elias pleads for abolishing the subsidy programs, 
instead of that a system for support which is self-
supporting should be initiated, to good example of 
the German feed-inn system (Elias).  

Wrong destination
Besides this fluctuation of take-off caused by the 
subsidy, the financial support addresses the wrong 

people (Putman). People who are able to finance 
their renovation can get subsidy afterwards. Hereby 
subsidy reaches the group that is already capable 
to finance it whilst the group that is not capable to 
finance cannot make use of the subsidy.

According to Bosschaert, subsidies are only granted 
to products that are already proven, developments 
which are not yet proven are the ones that could 
use subsidies (Bosschaert). According to Bosschaert 
the government should subsidize knowledge devel-
opment of which everybody is in favour instead of 
individual objects.

Van Uffelen does not believe that already developed 
products need to be supported; ideas and initiatives 
for development, for example from university to the 
first mock-up, on the contrary should be supported 
according to Van Uffelen.

6.4.6. Financially attractive
It is important to make sustainable building finan-
cially attractive.

Fiscal benefit of green investment
Until recently, there was an arrangement which pro-
vided fiscal benefit for people who invested in green 
projects (Putman). Due to the ending of this ar-
rangement, much less money became available for 
green investment according to Putman, which limits 
the possibilities to banks for green investment.

It would be an opportunity if sustainability became 
fiscal beneficial in line with the green car-settle-
ment (Van Uffelen). This settlement resulted in an 
increase of the demand for more sustainable cars, 
similarly could be done in real estate according to 
Van Uffelen.
Connection to housing property tax systems
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It would be a large opportunity for the develop-
ment, if SuBu could be connected to the property 
tax, by means of the energy label level (Opstelten, 
Van Uffelen and Rotmans). This should be done in 
a self-sufficient system in which the low levels pay 
to support the high levels (Rotmans). It is however 
questionable whether or not this is that simple ac-
cording to Putman, this could in practice appear to 
be more complicated than beforehand thought. 

Besides this coupling sustainable renovations could 
also be a connection with the national mortgage 
guarantee fund. Financing with this settlement pro-
vides benefits on the interest rate due to the secure 
investment. A certain energy label level could be set 
in the requirements for this settlement (Rotmans). 
Hereby an incentive is created to make the property 
sustainable. 

Polluter pays principle
Currently energy and water prices are still rela-
tively that low that the urgency is not apparent 
(Harsta). It is odd that it is politically not accepted 
to subsidize green-electricity whilst grey-electricity 
is, according to Holm. This subsidization is one of 
the causes why grey electricity is relatively cheap 
according to Holm. Besides this it opposes the 
chances for sustainable alternatives and measures 
(Rutten, Holm and Harsta). In the current situation 
the polluter does not pay for the negative environ-
mental effects (Holm). It would be a chance for the 
development if the environmental costs would be 
financially implemented (Van den Dobbelsteen), this 
is however currently not the case. As a consequence 
unsustainable actions and decisions are felt imme-
diately. As a result of this the polluter pays for the 
environmental impact instead of the taxpayer (Van 
den Dobbelsteen). Implementing environmental 
costs in products will result that some products will 
increase in price but this creates opportunities for 

other, sustainable products (Holm). 

6.4.7. Governmental organization
However the government is reluctant which hinders 
the development (Linders) as previously expounded, 
the government possesses tools that do not cost 
extra money in their own organization to positively 
influence the development of SuBu. 

The government should according to Putman refrain 
from the principle in which something is thought 
out of which measures subsequently requires civil 
servants to check. The government should define 
regulations and let it to the market; when later dur-
ing a random check it appears not to comply with 
regulations, it must be adapted or demolished, as a 
result much less civil servants are needed (Putman).

The government could also stimulate by supporting 
(local) initiatives (Lichtenberg-Van den Dobbels-
teen). It is a government’s task to focus and facili-
tate on a system level to stimulate the development 
according to Bosschaert. 

Shorten process
One of the settlements the government could 
arrange is to shorten process time for sustainable 
projects and hereby making it more attractive to 
make the project sustainable (Opstelten), con-
form good US example. It would be helpful to the 
development if shorter procedure times would be 
guaranteed, according to Opstelten and Putman. 

Civil servant
Besides that it would support sustainability if all 
responsibilities according to governmental proce-
dures concerning a project would be addressed to 
only one civil servant. Hereby he is responsible for 
the whole which prevents for opposing interests of 
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individual officers what could lead to an imperfect 
overall project (Putman). 

Ministries
Correspondingly this occurs at ministry-level, the 
responsibility of spatial planning and the built envi-
ronment are divided under several ministries which 
results in vacant responsibility, this is according to 
Huysmans absolutely restricting the development 
of SuBu. 
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One of the subdivisions of the total of hindrances 
and opportunities that were named in the inter-
views is the financial system. Several aspects are 
related to this en are set out in the coming para-
graphs. However divers, all  related to the financial 
aspect of sustainability in the built environment.  

Previously under policy and regulations, financial 
related aspects were also named under ‘Financially 
attractive’.

At first different statements were grouped and 
organized. This resulted in a set-up and organisa-
tion of this chapter as shown in Diagram 5: Financial 
aspects.

6.5. Financial system
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6.5.1. Funding
There is a lack of proper funding models according 
to De Goeij. Current models are not aimed at SuBu 
(Harsta), do not facilitate and even frustrate sustain-
able development in some areas (Van Hal). Conse-
quently the development of new funding models 
that facilitate or even stimulates the development 
of SuBu, would therefore be an opportunity for the 
development of SuBu (Vos and Van Hal). 

Currently funding is primarily based on real estate 
alone but this will according to Urlings change 
towards funding on cash-flow due to that funding 
on real estate is no longer widely possible. Funding 
should according to Urlings, De Boer and Linders be 
done on total cost of ownership. 

The current scarcity on money creates that other 
funding is needed according to De Boer. Harsta how-
ever considers that there is enough money but it is 
stuck. This is underlined by De Ridder: in principle 
there is money enough but it is stuck on the wrong 
places. 

Within the building sector there is a strong budget 
pressure (Huysmans), under current economic 
conditions the pressure increases and the time to 
spent decreases (Huysmans). There is no stimulus 
for financing sustainability (Huysmans). The energy 
aspect is the most favourable according to Huys-
mans and Holm. 

New funding models
New forms of financing are desperately needed 
(Urlings and Van den Dobbelsteen) partly because 
the initial costs are higher and profits are only 
achievable on long terms (Van den Dobbelsteen). 
New models need to be created for making it 
financially feasible and thereby possible to spread 
widely (Linders). It is difficult according to Linders 

to get investments financed. It would therefore be 
a chance if the knowledge and abilities of financers 
would be involved earlier to create integral smart 
options (Linders). 

As previously stated, new financial models need 
to be developed for, for example, total rental costs 
(Van Uffelen). This would also be a chance for resi-
dents according to De Goeij. 

Technically it is possible to realize sustainable 
buildings, but the building sector is not capable 
to arrange it (Rotmans). Generally it is currently 
hard to get new development funded but with the 
extra risks, which come with sustainability, it is 
even harder (Holm). Clients are willing to invest in 
energy saving measures but it would be restricted 
to that only (Holm). For other not direct profitable 
measures, clients are not willing to extra pay for 
(Holm). It would therefore be a large opportunity if 
SuBu would become financially feasible (Holm), this 
however is a task for the financial sector according 
to Holm and Lichtenberg, in which however often is 
a shortage on technical knowledge (Holm). Accord-
ing to Rotmans the government has to play a role in 
arranging intelligent financial constructions. 

Within these financial models the increasing energy 
prices should be implemented and should be aimed 
at the long term (Lichtenberg).

Besides previous it would also be a chance for SuBu 
if companies would only achieve funding if they act 
sustainable; this would according to Elias help the 
development.

Self-sufficient funding systems
There is according to Hulshoff an opportunity 
for self-sufficient systems, closed business cases 
of which Esco’s are a good example. Parties are 
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interested when there is money to make, which is 
with ESCo constructions (Hulshoff). Performance 
contracts therefore will gain market share in the 
near future according to Elias. 

External funding
There are benefits in external funding; the major 
advantage of this is the external audit on these busi-
ness cases what makes it sharper and more secure 
(Hulshoff). With good business cases there are 
sufficient funding opportunities according to Elias, 
companies whom state that there are not enough 
opportunities: whether the business case is insuf-
ficient or one did not do their homework (Elias). 

Affordability and profitability
One of the key-issues according to De Boer is af-
fordability. If a project is sustainable and affordable 
it takes peoples interest. If there needs to be paid 
extra for, it becomes crucial whether or not it is af-
fordable. In the end, when a project is too expensive 
or the rate of return is too low, projects will not be 
realized (De Boer). Eventually it always needs to be 
profitable, that aspect still needs to be overcome 
according to De Boer. This counts for the from the 
United States upcoming ESCo constructions as well, 
in the end it needs to be profitable according to De 
Boer. To overcome this principle, something severe 
has to happen to accomplishing this (De Boer). 

Other opportunities for funding the higher initial 
costs are found in placing a part of the maintenance 
budgets at front (Adriaanssen). Realizing better 
buildings with lower maintenance costs.

Restrictive budget for quality
In the Netherlands the money spend on property 
is compared to other real estate markets rela-
tively low, a small budget is available and thereby 
the range for quality is only limited. Through this 

everything that adds quality consequently costs 
extra (Van den Dobbelsteen). Subsequently there is 
little space for measures that do not directly result 
in money (Van den Dobbelsteen). Sustainability is 
an extra quality in which costs are cut, which is how-
ever indirect in benefits (Van den Dobbelsteen). 

6.5.2. Mortgages
Besides that, it is according to Urlings odd that in 
current times of economic opposition the AFM is 
very strict on providing mortgages, while when the 
economy was booming the AFM was too pliable. 
On the other hand Putman states that at a moment 
when banks finally check what amount of money 
people can borrow and provide mortgages more 
responsibly it is hard to put accusations that they 
are too hard on providing mortgages. Banks finally 
act responsible (Putman).  

6.5.3. Financial climate
The current economic market situation results in 
economic conservatism. People are thrown back in 
old routines (Van Hal): there is financially no space 
for anything additional so also not for sustainability 
(Van Hal). Under economic recession people fall 
back into old routines (Bosschaert).

Green money settlements
Previously there was a green money settlement for 
sustainable funding which resulted in lower interest 
rates for owners of sustainable projects. This was 
available because of the tax benefits for this type of 
funding. Due to the ending of this benefit less green 
money became available according to Putman. 

Corporations however have due to their mutual 
guarantee fund such a solvability that interest rates 
on funding are that low that green money is not in-
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teresting for them (Putman) (this currently changed 
due to recent scandals). Hereby there is no incen-
tive for corporations to invest sustainable (Putman).  
Huysmans pleads for a re-introduction of this green 
money settlement. 

Financial conservatism
According to Holm the financial world is even more 
rigid than the building sector, the financial sector 
is reluctant according to Lichtenberg: they do not 
know how to arrange SuBu financially either. Elias 
and Van Uffelen state however, as previously said 
that the financial sector is only willing to invest in 
sustainable projects; they are requiring it for invest-
ment. 

Return on investment
The current return on investment period on sustain-
able investments on average are around 8 to 10 
years according to Adriaanssen: which makes it not 
very attractive to invest in. According to Lichtenberg 
the return on investment times are however largely 
depending on the calculation models that are used 
and implemented factors. When increasing energy 
prices are not taken into the calculation whilst these 
are close to certain and the added value of the 
property is also absent, the return on investment 
period is around 15 years. In this, nobody is willing 
to invest, whenever these aspects are taken into 
account the period of return decreases to 3 years 
which makes it attractive (Lichtenberg). 

There are however also insecurities concerning 
these return on investment periods according to 
Gorter. Because of these uncertainties Van Hal 
pleads not to focus on this in communication, which 
was already previously under ‘Communication’ 
expounded.

Ground price speculation and expensive resi-
dents
During the last 15 years, banks were lending too 
easily according to Putman, as a result of this prices 
of residents could significantly increase. Putman: 
the key factor in these increasing prices appears to 
be the prices for sites. Due to high and easy mort-
gage, these land prices could rise and subsequently 
a speculation area arose (Putman). Over years 
many councils took ground positions and similarly 
did developers in the idea that these sites were 
going to be developed and realized profits. These 
developments, mainly residents and office build-
ings, stagnated however which lead to land-prices 
decreased. Due to the stagnated sales of residents, 
which is also due to stricter mortgage require-
ments, developments delayed. In the meanwhile 
interest still needs to be paid, which results in high 
costs (Putman). Simultaneously the value of these 
developing sites decreased which results in double 
losses on these grounds. As a result of this, local 
authorities and developers suffer severe under 
these risks taken in the past. Due to these risks and 
speculations in the past which turn out not always 
to be profitable, parties are currently not capable to 
develop according to Putman.

6.5.4. Risks on investments
Innovative products and products in general 
comprise extra risks. These risks are not likely to 
be taken, which restricts the development of new, 
innovative products.

Governmental coverage
These additional risks should therefore according to 
Eijdems be covered by the government; what would 
help the development of SuBu. Putman: the govern-
ment could initiate a national guarantee fund to 
secure the risks of these innovative developments. 
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Besides that, consistent legislation would reduce 
the risks on investment and hereby be more attrac-
tive to invest in according to Adriaanssen.

New financing products, as for example the ESCo’s, 
currently offer little security as well (Putman); it 
would be up to the government to cover the first 
risks. If after some years of experience it appears to 
be secure, banks and other investors could use this 
as a track record for financing (Putman).

Shared risk
For the development of sustainability in the built 
environment, all participating parties should be 
comprised in a shared risk and profit (Rutten and 
Putman). Hereby a common interest is created (Rut-
ten). A common interest is by multiple respondents 
(Zuidema, Huysmans, Van Uffelen and Linders) seen 
as a good support to the development. It would 
help the development of SuBu if there was more 
transparency and an equal sharing in profits and 
losses according to De Boer. This will also be further 
expounded under collaboration.

Collectivity
Lenders need collectivity of investments for scale 
and to spread risks (Rotmans). This counts for 
consumers but also for projects. Consumers are 
unorganised; the Urgenda foundation obtains to 
facilitate this and to create collectivity (Rotmans). 
Elias underlines the need to combine individual 
projects in a fund, investors are more interested in a 
fund to invest than individual projects. 

6.5.5. Split-incentive
An important issue which obstructs the built 
environment for transforming sustainable is the so 
called ‘split-incentive’ (Rutten, Harsta, Van Uffelen, 
Van Huffelen and Putman). Split incentive: the user 

or resident benefits whilst the owner does need to 
do the investment on the property. The incentive 
for the user is for example lower energy costs, the 
incentive for the owner of the property is to sustain 
the property but there are no direct benefits to this 
investment. This split-incentive was also apparent 
in educational real estate, which can currently with 
some engineering be solved according to Adriaans-
sen.

Currently, business models for sustainable resi-
dents appear not really profitable, incentives to do 
it sustainable are therefore currently restricted to 
environmental care (De Goeij). This restricts the 
development: financial engineering is needed for 
this. Linders underlines that revenue models are 
required for the development.

6.5.6. Initial costs
This split incentive also relates to the higher initial 
costs of SuBu and the higher risks related to this 
(Van Uffelen). Sustainable building initially costs 
more which restricts the development of it (Lichten-
berg, Eijdems, Gorter and Harsta). Due to the higher 
initial costs, it is hard to fund these projects accord-
ing to Adriaanssen. Gorter indicates that a highly 
sustainable resident results in 30.000 to 40.000 euro 
higher initial costs which are hard to finance, both 
for corporations and for private individuals. 

Gorter states that making the existing residential 
stock sustainable requires for corporations an enor-
mous investment during the first 30 years. During 
these first 30 years, the investments are larger than 
the returns; it takes around 30 years to reverse this 
cash flow according to Gorter. The extra investment 
could cause difficulties for corporations but as well 
for individuals (Gorter). There are subsidy possibili-
ties, but these go with uncertainties (Gorter), as 
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previously concluded under subsidies. Due to the 
higher initial costs sometimes the not sustainable 
variant is feasible and which is subsequently chosen 
for (Van Uffelen).

6.5.7. Property’s ownership

Owner’s commitment
It would be an opportunity if institutional investors 
and other owners would intervene more intensively 
with the property (Holm). It is however in the Neth-
erlands very difficult to get in contact with the real 
estate’s owner (Van Uffelen), for that the ownership 
structures are far too complicated. Due to this there 
is no direct contact between the final user and the 
owner which results in unclear contacts and com-
munication possibilities (Van Uffelen).

Split-up ownership
It could be interesting and worthwhile considering 
whether or not one should own the entire building 
or complex. It could be possible and be an oppor-
tunity if buildings became partly owned by the pro-
ducers of a building’s element for example. Some 
parts or elements could be leased, which could also 
comprise maintenance (Zuidema, Elias and Linders). 
Per element the choice could be made for owner-
ship and maintenance and repair and replacement. 
By making this decision, the initial costs decreases 
and funding could become more feasible (Zuidema). 

In the existing residential stock, residents need a 
separate mortgage for, for example, a new eleva-
tion. This is according to Putmans however though 
because there is no jurisdiction that the bank’s claim 
is legally possible. Putman sees for this elevation 
renovation and financing of this, opportunities for 
cooperative forms. 

6.5.8. Value
Sustainability increases property’s value and is 
hereby a chance (Lichtenberg and Vos). It is cur-
rently hard to come to the right value of property 
and it is tough to get it right in financial reports (Van 
Uffelen). Sustainable buildings possess a higher 
value due to the decreasing maintenance costs (Van 
Uffelen). 

Soft values
However the market is financially driven, some 
aspects are difficult to monetise: take for example 
productivity, however this adds to the sustainability 
of the building, valuing is tough. Aspects like the 
quality of life and the future value are similarly not 
directly valuable (Van den Dobbelsteen). It is ac-
cording to Holm hard to value sustainability aspects 
as for example flexibility, these are hard to guaran-
tee and difficult to value (Holm). This makes it hard 
to value sustainability and take the right value into 
calculations (Holm).  

Value-assessment
Valuing property is though due to above mentioned 
reasons but also due to different market circum-
stances. Currently valuation is based on old meth-
ods which bases the value on references originated 
from before the crisis (De Boer). Valuation of build-
ings was mainly based on gross initial return figures 
but due to the lack of references, these figures 
became unreliable and less useful. Exploitation was/
is however not included in this calculation method 
whilst this becomes strongly important for the value 
of real estate (De Boer). 

Single rental prices
Currently the focus is on single rental prices, whilst 
the focus should be on energy included rental prices 
(Van Uffelen). Currently rental prices of residents 
are based on a point system and not related on an 
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environmental label according to Van den Dob-
belsteen. Energetic qualities should be taken into 
account; through this, sustainable buildings could 
demand higher exclusive rental prices because the 
total rent costs are not higher. This would cover the 
higher initial costs of sustainable buildings (Van den 
Dobbelsteen). 

6.5.9. De-valuation
As expounded above, real estate is hard to value 
and much property is valued too high in financial 
reports (Van Huffelen). De-valuation is necessary 
(Rutten and Van Huffelen), also because accoun-
tants will not much longer approve this on the bal-
ance sheet (Van Huffelen). Investors are intending 
for their return on investment and are therefore not 
supporting de-valuation (Van Huffelen). Investors 
calculated their investment on continue renting, this 
however appears currently not to be the situation 
(Van Huffelen). 

De-valuation is unattractive
De-valuation is however unattractive to all stake-
holders (Rutten). To banks because their loans 
become less secure, to investors because they 
become less solvent, to the government because 
they receive less property tax, etc. Much property is 
owned by pension funds; de-valuation directly influ-
ences the coverage of these funds which influences 
people’s pension (Rutten). 

De-valuation is needed for, amongst other areas, 
residential and office property. At residential market 
ground prices need to decrease. This however 
results in worse council positions due to the previ-
ously expounded ground speculations (Rutten).

De-valuation for re-development
Much property is currently vacant; de-valuation 
is required to make re-development feasible (Van 
Uffelen and Holm). According to Van Uffelen and 
Holm the absence of de-valuation restricts the 
development. When a real estate is booked for 4 
million, alteration costs are 3 million resulting in to-
tal project costs of 7 million. When land at another 
location is priced for 1 million, building a brand new, 
perfectly fit building on it for 3 million results in 
the total cost of 4 million. This makes alteration not 
attractive. This is due to the high property price in 
the book of the existing property. To make alteration 
attractive de-valuation is therefore needed (Holm). 
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As previously advocated the knowledge theme and 
related aspects affect every other theme but is a 
theme in itself as well, therefore this chapter is 
dedicated to this.

Aspects related to knowledge are grouped and ar-
ranged. The set-up of this paragraph is visualised in 
Diagram 6 Knowledge.

Knowledge in relation to other themes:

Demand - If one is not aware of the need for SuBu 
and/or has insufficient knowledge to be aware of 
the urgency for SuBu, this restricts the development 
of SuBu.

Policy and regulations - If the government would 
have more and better information and knowledge, it 
could better use the tools they possess. 

Financial system - In the financial sector often the 
technical knowledge of sustainability is vacant, 
therefore they are not able to think along and come 
up with a perfect suited financial product

Collaboration - Because knowledge and scarce and 
spread, the willingness to open up and share all 
the information is only limited which frustrates the 
development

Technical - For technical innovation and innovation 
in general it is necessary to learn from experience, 
this however requires information of this realized 
projects but these are currently not monitored, 
which makes the information not available.

 Businesses require the knowledge and 
 capabilities, to be able to make the green 
 walk instead of the green talk.” - Elias 
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6.6.1. Knowledge deficiency
Multiple respondents (Van Egmond, Van Hal, 
Opstelten, Gorter, Van Uffelen, Rotmans, Holm, De 
Ridder and Putman) state that there is a shortage 
on knowledge concerning SuBu in the building 
sector. According to Van Uffelen mainly rules of 
thumb are used but the real system behind it is not 
understood whilst this is necessary to achieve real 
sustainability. Often it is unknown to stakeholders 
how for example one installation element influences 
the other. Frequently installations work against each 
other (Van Uffelen). Gorter indicates that the lack 
of knowledge and experience about SuBu at market 
parties in the building sector results into reluctance 
and rigidity of market parties. 

Next to stakeholders, there is according to Van 
Egmond also a shortage on knowledge at the 
government: if the government would know better 
what is exactly happening and which aspects play a 
role in the development, they could better use their 
tools and instruments to influence the development 
(Van Egmond).

According to Van Hal the shortage on knowledge 
can be categorized into three areas: there is a lack 
of knowledge concerning sustainability, there is a 
lack of knowledge concerning human behaviour and 
there is a lack of knowledge concerning products 
that can contribute to sustainability. According to 
Van Hal the second aspect is important because 
other aspects than where technicians and econo-
mists think of, often appear to be important. 

Eijdems pleads that in spite of the fact that we do 
not know everything, things have to happen. One 
should let oneself by knowledge and information 
which is available instead of what is vacant. Breeam 
is in this line a good development to facilitate the 
development of SuBu (Eijdems). 

Technical knowledge
There is a lack of technical knowledge and skills ac-
cording to Rotmans and Linders, for example only a 
limited number of installers are capable in installing 
a solar boiler (Rotmans). Only a few are capable to 
achieve the maximum efficiency. According to Van 
Egmond there is in general a shortage of knowl-
edge about new products, a lack of knowledge for 
implementation, maintenance and usage. Next to 
installers there is lack of knowledge of sustainability 
at designers and contracting parties (Holm). 

Van Uffelen states from personal experience that 
there is also a shortage on knowledge at small 
contractors and installers. Especially smaller firms 
do not dare to implement sustainable products, 
partly due to a shortage on knowledge, partly 
because guarantees cannot be given. This limits 
the development of SuBu on the private market 
according to Van Uffelen. Similar to this, Rotmans 
describes restrictions he faced during his alteration 
of its private resident project. There appeared to be 
no contractor who could offer and guarantee him a 
total solution.

6.6.1. Spread knowledge through special-
ization
Besides a general shortage of knowledge, there is 
also a shortage on knowledge of other then ones 
own specialties: specialization has gone too far ac-
cording to Van Uffelen. 

Next to that different stakeholders in the sector 
do have different perceptions of sustainability ac-
cording to Holm which could result in difficulties in 
understanding each other (De Ridder). Frequently 
the other is not even understood (De Ridder). This is 
according to Rotmans also due to working method-
ology in the sector.
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Exemplary of this spread knowledge is that effects 
of the one installation-element are not taken to 
the other installation and even can work counter-
productively (Van Uffelen). Van Uffelen: installa-
tions is divided into specialism on heating, cooling, 
ventilation ed; however can be expected these to 
collaborate and to come with a good collaborating 
total when they depend and rely on each other (Van 
Uffelen).

Knowledge which is apparent in the sector needs to 
be brought together and coupled. This is according 
to Lichtenberg a governments’ task. It is important 
that all stakeholders are part of the development 
which is stimulated by the government (Lichten-
berg).  

6.6.2. Sustainability in full perspective

 “It is though if not impossible to describe 
 a good definition of SuBu because 
 sustainability is a discussable concept 
 which is time and context dependent.” - 
 Rotmans 

 “Sustainability is still seen as a theme 
 instead of fundamental quality.” - 
 Bosschaert 

Sustainability is a complex abstract problem, one 
need to achieve the same level of complexness to 
find answers and achieve benefits, according to 
Bosschaert. Maximal profit in sustainability is only 
achievable if one thinks, acts and handles in the 
same complexity as the system of which sustainabil-
ity is a quality, according to Bosschaert. 

Sustainability is a quality of the system instead of 
the quality of a single building or product. Due to 

this nobody is the owner of the problem (Boss-
chaert). 

 “It is like focussing on the improvements 
 of the corner flags in the hope that the 
 soccer improves.”- Bosschaert

Often the focus is on the wrong aspects; we focus 
on side issues instead of the system. This is also the 
reason why environmental labels do not work. If 
we are capable to fix the system, subsequently the 
objects will follow automatically. This is underlined 
by De Ridder who states that realizing sustainable 
buildings does not make the sector sustainable. 

It would be according to Bosschaert a major chance 
if a good tool for this complexness becomes avail-
able which makes sustainability understandable 
and better organized. This would make it possible 
dealing with the total complexity and to achieve real 
progression (Bosschaert).

Besides that, Van Huffelen argues that the perspec-
tive, in which SuBu regularly is considered, is not 
wide enough; mainly SuBu is mainly focused on new 
development whilst the existing property certainly 
is important too. Besides that, aspects as usage, 
maintenance and the project’s surrounding should 
be part of the total concept (Van Huffelen). This 
wider perspective in which sustainability should be 
considered is a chance for the development of SuBu 
according to Van Huffelen. 

Lack of clarity
Currently we do not know what exactly makes 
the project sustainable: or the real estate is built 
sustainable or it contributes to the surrounding or 
it can be sustainably disassembled or it can be used 
sustainable or it contains sustainable roof tiles for 
example. 
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Almost every supplier or producer claims their 
product to be sustainable which makes it even for 
professionals hard to judge what is sustainable and 
what is not (De Goeij).  This uncertainty is also due 
to misleading information concerning sustainability 
(De Goeij). 

Non-debatable
As before stated: it is unknown what is truly sustain-
able: a non-debatable tool or authority to clarify this 
is vacant (Vos). It is according to Vos unclear to what 
extend products and elements are environmentally 
unfriendly. One does not know what is true and 
what is not, this indistinctness (Eijdems) results in 
uncertainty (Vos) which evidently does not help the 
development of SuBu. Companies in the building 
sector want to act sustainable, are willing to pay for 
it but do not exactly know how (Elias). One does not 
know where to start according to De Goeij.

6.6.3. Knowledge development
Currently there is according to Rutten no knowledge 
development, while it would be an opportunity if it 
did (De Goeij, Adriaanssen and Van Hal). Opstelten 
however states that the issue is not the develop-
ment of knowledge, the Netherlands holds a top 5 
position in Europa on knowledge development, but 
the implementation of this knowledge is the major 
issue. Due to the fact that the sector is industrial-
ized, it is however able to develop quickly (Op-
stelten).

Government
It is considered a government’s task, to pay for, 
facilitate and develop knowledge for public interest 
according to Bosschaert. It is a government’s task 
to enlarge knowledge, which will lead to a higher 
demand for sustainability. As stated previously in 
‘Spread knowledge trough specialization’, Lichten-

berg pleads that bringing knowledge together could 
be expected from the government.

Schools and education
Rotmans states that sustainability is still not a 
common part of educational curricula. In order to 
increase the knowledge on sustainability and cor-
respondingly SuBu, Van Hal pleads to implement 
sustainability in every school educational program 
on every level. In the field of building education, 
Huysmans pleads to make sustainable building an 
obligatory part of every course. Hereby sustain-
ability becomes a common part of everything and 
not something that is only for the odd man out 
(Huysmans).

Learning curves and usage
In the building sector it is difficult to close learning 
curves: every project is unique, and evaluations are 
exceptional, consequently improvement from previ-
ous projects is difficult. Currently there is no mea-
suring and evaluation according to Van Uffelen. Cur-
rently learning curves are not closed; consequently 
knowledge development is impossible (Zuidema). It 
would be a chance for the development of SuBu if 
the innovation cycles could be closed.   

Usage and maintenance are currently not measured 
nor used for steering on sustainability according to 
Van Uffelen. Currently the administrator of a build-
ing is reluctant and expected not to be noticed (Van 
Uffelen). This frustrates the development of SuBu 
because the administrator is able to monitor and 
steer on the usage of energy in buildings and hereby 
owning a key position (Van Uffelen). 
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Aspects mentioned by respondents are diverse and 
have diverse backgrounds. In this chapter an over-
view was given of all aspects, without diversified 
restraints and opportunities. Expounded aspects 
were categorized according to the diagram from 
literature.

6.7. Conclusion
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Within this chapter an analysis will be expounded 
of indicated restrictive aspects. Started with an 
inventory and organisation of individual aspects 
into headings (paragraph 7.1), these headings will 
be expounded and equipped with a corresponding 
bar-chart in which the number of respondents who 
indicated aspects under that heading together with 
the addressed weight of importance. Not all respon-
dents indicated three most important aspects but 
named a number of restrictive aspects. These latter 
are placed under ‘X’, the most important under ‘1’ 
etc. Subsequently these headings will be placed 
under the categories of the literature scheme. This 
will be analysed to define major and minor areas 
of hinder. This latter analysis will be set out in para-
graph 7.2.

Chapter 7: Restraints according to interviews

7.1. Collection and structuring 

These headings comprehending individual aspects 
will be described under the following paragraphs. 
These will be complemented with correspond-
ing barcharts that contain the rate of importance, 
frequency and the respondent’s origin. Not all state-
ments did belong to one of the 26 headings. These 
particular aspects are grouped and set-out under 
‘Residue’.
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7.1.1. Conservatism Conservatism: afraid of the new and lobbies to 
retaining old common trusted methods; this hinders 
the development of SuBu. The sector is used to 
think in hindrances and cherishes these. Actors act 
circumspect towards SuBu: there is a strong resis-
tance to change. 

The sector is characterized as closed, introvert 
and macho culture. Every stakeholder has its own 
targets and interests, one out of many involved 
stakeholder can frustrate sustainability in a project. 
This also relates to segmentation what further on 
will be expounded. The sector is conservative and 
is shirking responsibilities which also relates to the 
headings ‘Risk’, ‘Knowledge shortage’, and ‘Mis-
trust’.

Numbers:
In total 12 out of 26 respondents indicates aspects 
under this heading as restrictive to the develop-
ment. 6 Out of 26 respondents indicated conser-
vatism as the most important hindrance for the 
development of SuBu. Next to that, also 3 respon-
dents indicated conservatism as the second most 
important hindrance. This makes that 9 out of 26 re-
spondents indicate conservatism as one of two most 
important hindrances to the development. Another 
3 respondents named aspects unweighted. 

In total 3 out of 9 entrepreneurs named this point 
as restrictive and 7 out of 11 innovators and opinion 
leaders. Mainly respondents from the latter group 
indicated conservatism in the sector as a restrictive 
for the development.
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7.1.2. Urgency According to respondents, only a few commercial 
stakeholders are really convinced of the need for 
SuBu; there is a shortage on urgency. The absence 
of urgency is according to some also caused by 
the absence of drivers that create urgency; lack on 
urgency from energy, material, financial and social 
perspective. Energy is still too cheap and materials 
are still relatively easy accessible. People do still 
not lie awake at night due to the energy bill. The 
lack of urgency is also caused by the fact that the 
polluter still not pays for the actual pollution, the 
consequences of not acting sustainable are not felt 
directly. Next to that the diffuse communication and 
reluctant government also not contributes to that 
urgency reveals. The current crisis helps however to 
clarify the need for SuBu. 

Numbers
In total 15 out of 26 respondents indicated aspects 
that relate to the lack of urgency as restriction to 
the development. 4 Out of 26 indicated the lack of 
urgency as the most important hindrance to the de-
velopment of SuBu. Next to that also 1 respondent 
indicated this as the second most important and 
another 2 indicated this as the third most impor-
tant aspect. Besides that, 6 respondents regarded 
urgency as a restrictive element. 

In total 5 out 9 entrepreneurs indicated aspects re-
garding insufficient urgency as restrictive to the de-
velopment. 6 Out of 11 respondents from the group 
innovators and opinion leaders indicated aspects 
under this heading. In both groups more than half 
of the respondents indicated the lack of urgency.
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7.1.3. Indistinctness, misuse and invisibil-
ity

Indistinctness concerning SuBu is also indicated 
as a hindrance for the development of SuBu. This 
is also caused by an unclear definition. Added up 
to this can be that SuBu is misused in communica-
tion for commercial benefits with changing and 
conflicting information concerning SuBu. As a result, 
consumers and even professionals have difficulties 
to decide what is right and wrong. This uncertainty 
and unclearness results in reluctance towards SuBu. 
Uncertainty counteracts progress of the develop-
ment. Next to that SuBu was contractually hard to 
define by which it was hard to demand.

Besides that, SuBu measures, such as insulation, are 
often invisible which results in that the benefits are 
less apparent. Also the inconsistent and inconse-
quent governmental policy does not contribute to 
the social support. Indistinctness results in a restric-
tive demand for SuBu. 

Numbers
In total 11 out of 26 indicated aspects under indis-
tinctness as restrictive to the development of SuBu. 
5 Indicated indistinctness, misuse and invisibility as 
one of the top three most important hindrances.

8 Out of 11 respondents in the category opinion-
leaders indicated aspects under indistinctness. 
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7.1.4. Reluctance financing There are insufficient funding models for SuBu what 
frustrates the development. SuBu appears techni-
cally possible but it is however hard to get financed 
because risks cannot be taken. It is currently in gen-
eral hard to get investments financed, innovations 
come with larger risks and larger investments what 
causes obstruction. 

Currently there is a shortage on sufficient forms 
of financing. In principle money is available but 
however stuck on the wrong place, which results in 
a shortage of available money. To property investors 
there are no incentives to sustainability according 
to one.

Numbers
In total 11 out of 26 respondents indicated aspects 
related to reluctance financing as restrictive to the 
development.

3 Respondents indicated reluctant financing as one 
of the two most important hindrances.

6 out of 9 interviewed respondents from the en-
trepreneurs group indicated financing problems as 
restrictive.
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7.1.5. Higher initial costs Strongly related to the financial reluctance, higher 
initial costs also appear a specified restrictive 
aspect. 

In the Netherlands, in general a limited budget is 
available for building property. Everything that adds 
additional quality and what not immediately returns 
in profits is cut out the project. There is the idea 
that a building may not cost more than usual whilst 
total rental costs should be the focus area instead 
of initial costs. In general the focus is too much on 
initial costs. Higher initial costs are hard to finance 
because financing in itself is currently already dif-
ficult.

Numbers
5 Out of 26 respondents indicated aspects related to 
higher initial costs as a hindrance for the develop-
ment of SuBu. 2 Of them indicated this as most 
restrictive aspect from their point of view. 
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7.1.6. Knowledge shortage Shortage of knowledge concerning SuBu is indi-
cated as a hindrance for the development of SuBu. 
Shortage of knowledge at clients, designing parties 
and tendering authorities frustrates the develop-
ment. Stakeholders are willing, but do not precisely 
know how. Knowledge is only limited present and 
is limited shared. This also relates to the conflicting 
communication.

Numbers
In total 9 of 26 respondents indicated aspects relat-
ed to knowledge shortage. 3 Out of 26 respondents 
indicated shortage of knowledge as the second larg-
est hindrance for the development of SuBu. 

4 out of 11 innovators and 3 out of 9 entrepreneurs 
indicated this as restrictive.
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7.1.7. Segmentation and fragmentation Multiple respondents indicated segmentation and 
fragmentation of the building sector as restrictive 
for the development. The large number of stake-
holders does not facilitate innovation. Technical it is 
possible, now it only has to be organised, was stated 
by respondents. 

The building sector was supply driven in a linear 
process in which the consumer possesses the last 
position, this needs to change. There is however 
much resistance to restructuring. 

Real collaboration is needed but virtually absent 
which is also caused by mistrust and the lack of 
transparency in the sector. There is no well-func-
tioning market in the building sector that offers a 
total package in which SuBu is implemented. The 
current separation of the technical engineering and 
realization does not help the development either. 

Segmentation is also due to that people working 
in the sector are educated in sub-disciplines and 
act in accordance with this. To make real progress, 
working over the borders of one’s own disciplines is 
needed for real progress on SuBu.

Numbers
In total 12 out of 26 respondents indicated the 
segmentation and fragmentation of the building 
sector as restricting to the development. Only one 
indicated this however as the most restricting hin-
drance. 4 out of 26 indicated the un-organization as 
one of three most restricting aspects.

6 Out of 11 respondents from the group of innova-
tors and opinion leaders indicated aspects to this.
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7.1.8. Governmental reluctance Governmental reluctance towards the develop-
ment of SuBu is indicated as an impediment. The 
government retains from the development of SuBu 
according to multiple respondents. The government 
pulls no clear line, which results in uncertainties. If 
the government does not indicate it as important, 
why should consumers.

Numbers
In total 6 out of 26 respondents indicated govern-
mental reluctance as a restriction to the develop-
ment of SuBu. None of the respondents indicated 
however this as the most restrictive hindrance to 
the development.
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7.1.9. Restricting regulations Multiple aspects related to restrictive regulations 
are mentioned as hindrance to the development of 
SuBu. This comprises regulations that restrict pos-
sibilities, but also the absence of enforcing regula-
tions. This also comprises forbidding and strongly 
regulating agreements for collaboration. Building 
permits and zoning plans currently restrict the 
development because the legal possibilities for, for 
example change of function, are only limited. 

Long term collaboration is strongly regulated which 
also restricts the development of SuBu. Collabo-
ration can facilitate the development but this is 
restricted.

The absence of forcing regulations restricts the 
development because there is no standard created. 
It is still legally possible to do it not sustainable. 
Regulations are too noncommittal according to 
some, which restricts the development. 

Numbers
In total 11 out of 26 respondents mentioned aspects 
related to restricting regulations as a hindrance to 
the development of SuBu. None of them indicated 
this aspect as one of the most restrictive aspects. 

5 Out of 9 respondents from the group of entrepre-
neurs indicated this aspect.

Striking
This point is mentioned frequently but not as most 
important restriction. It appears to play its role but 
is not first important.

Especially from the entrepreneurial side this point is 
seen as restrictive to their options.
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7.1.10. Inconsistent policy Regulations are inconsistent and impeding. The gov-
ernment does not commit itself for a long term to 
SuBu, which restricts the development. Inconsisten-
cy results in uncertainties and thereby in abstention. 

Numbers
7 Out of 26 respondents indicate aspects under 
inconsistent policy as a restriction to the develop-
ment. One of them indicated this as the second 
most restrictive aspect. 

5 Out of 9 respondents from the group of entrepre-
neurs mentioned aspects in this.
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7.1.11. Subsidies Subsidies are characterized as temporary, bureau-
cratic and of which the duration depends on their 
own success. Subsidy programs depend on their 
own success, when it is successful, the program 
will be ended due to the end of their budget. There 
are too many different subsidies, which makes it 
unclear. The constant change in subsidies and the 
changing length of programs causes uncertain-
ties. Construction projects can take several years 
to completion, in that time subsidy programs can 
already be ended and are therefore insecure to take 
into account.

Numbers
6 Out of 26 respondents mentioned aspects related 
to subsidies as restrictive to the development. None 
however named this as most important restriction.
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7.1.12. Consumer’s demands are not met The client’s demands are not met by the building 
sector, which frustrates the development. The build-
ing sector is too much focused on itself and works 
too much on technique. The sector does not deliver 
what consumers demand for: the sector makes the 
wrong products. The sector does not meet the cus-
tomer’s demand. This is partly resulted by unknown 
customer’s demand and that the sector does not 
involve consumers in it. This latter aspect is however 
crucial in the progress in development towards bet-
ter and more sustainable products and elements. 

The sector is, as previously stated, changed from a 
market in which the supply-side decided the market 
into a market in which the demand-side decides the 
market. 

According to one are not the technical aspects the 
challenge but other aspects than of which techni-
cians and economists think of.

Numbers
In total 9 out of 26 respondents named the fact that 
there is not built conform what customers demand 
for. Only one indicated this as third most restrictive 
aspect. 

6 Out of 11 respondents in the group of innovators 
and opinion leaders advocated this point as restric-
tion for the development.
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7.1.13. Absence of total packages In extension of the previous customer’s demands, 
consumers demand for a total package. The sector 
does not come with a total package that facilitate 
clients. 

Innovations are only on product-level and not on a 
concept-level. Actors in the sector are blamed not 
to be capable to deliver elements from a holistic 
idea. Many different individual techniques do not fit 
each other. Total package to entice consumers are 
not been offered. 

Numbers
3 Out of 26 respondents indicated that the absence 
of offering a total package restricts the develop-
ment. One of them indicated it as the 2nd most 
important.

All 3 respondents are from the group of innovators 
and opinion leaders.
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7.1.14. Lack of quality The absence of quality frustrates the development 
of SuBu according to multiple respondents. Products 
often do not meet basic qualities. There appears to 
be hardly any focus on quality and flexibility. Innova-
tions are mainly based on addition instead of real 
innovations. 

Selection in tenders is often based on price instead 
of quality. Next to that it is indicated that the design 
in tenders is already nearly finished which leaves 
little to no space for improvements by contrac-
tors. Often usage and maintenance aspects are not 
implemented in this. Whilst for real quality, these 
aspects should be taken into account at the decision 
taken procedure.

Numbers
4 Out of 26 respondents indicate that the lack of 
quality hinders the development of SuBu. None of 
them however indicates the lack of quality as one of 
the most important hindrances.
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7.1.15. Flexibility In line and in extension of the lack of quality, the ab-
sence of flexibility does not contribute SuBu as well.

Buildings are made for the first tenant without flex-
ibility; which is designed too specific for the first five 
years. After five years, the demands, either from 
the first tenant or from another tenant, are changed 
and flexibility and adaptability is needed.

In general, buildings made in the 60’s do possess 
enough basic qualities whilst buildings originated 
from the 80’s do not, which makes them much less 
suitable for renovation or transition. This hinders 
SuBu in the built environment.

Numbers
3 Out of 26 respondents indicate the lack of imple-
mented flexibility as a hindrance to the develop-
ment. None of them addressed this as one of the 
most important restrictions.
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7.1.16. Devaluation In current times when much property is vacant and 
of insufficient quality devaluation is needed; this 
is however unattractive for any stakeholder. This 
devaluation is needed to make renovations and 
transitions financially possible. 

Vacant property is difficult to value due to the 
abundance of property. Because still new tenant 
commitments are signed it is hard to decide to what 
level devaluation is needed. Demolishment is ac-
cording to one however not the solution: this would 
only return the scarcity on the property market but 
would not solve the problem itself. Valuation calcu-
lation models that were very commonly used in the 
past did not implement vacancy, subsequently these 
models do not longer fit current circumstances.

Numbers
In total 3 out of 26 respondents indicated aspects 
related to this needed but not happening devalua-
tion as restrictive to the development.
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7.1.17. Closure of innovation loops sage and maintenance are not been measured; 
guidance and stimulation based on these figures are 
thereby impossible. Improvement in usage is how-
ever addressed to be a large issue in SuBu. Because 
usage and maintenance are not checked, innovation 
loops cannot be closed and improvements are hard 
to realise. As a result of that every project is unique; 
they cannot easily be compared one on one. 

Numbers
In total 3 out of 26 indicate the absence of closure 
of innovation loops as a hindrance to the develop-
ment of subu. One respondent indicates the ab-
sence of measuring usage and maintenance as the 
most important hindrance to the development.
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7.1.18. Unique projects Clients specify too specifically what they demand 
for. As a result of these precise specifications every 
project is unique, needs to start from scratch, and is 
treated individually. This counteracts the possibility 
for further improvement and the development of 
SuBu. 

As a result of this detailed list of specifications fur-
ther development cannot take place. Also as a result 
of the detailed list of specifications, every specifica-
tion needs to be checked.

Numbers
In total 3 out of 26 respondents indicated the inca-
pability to close innovation loops as a restriction for 
the development of SuBu. One of them addressed 
this as the important aspect, one as second, and 
one as third most important.
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7.1.19. Risk SuBu, as all new products and developments cannot 
always be guaranteed.  As a result of the higher 
risks, start-ups are difficult to finance which restricts 
the development. Higher risks which are not very 
welcome is a sector that works risk avoiding. As a 
consequence of that guarantees cannot be given, 
less money is invested in SuBu. 

Next to that there is no legal certainty of for exam-
ple a renovation façade which needs to be financed 
separate-ly. 

Numbers
In total 5 out of 26 respondents indicate the risks 
that come with innovation and SuBu restrict the 
develop-ment. This aspect is however only indicat-
ed; none indi-cate this as one of the most restricting 
aspects.
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7.1.20. Innovations take time to land Innovations in general take time to land into com-
mon thoughts and working methods. It takes time 
for people to get to know of the innovation, get 
used to it and implement it. This hinders the devel-
opment of SuBu. 

Numbers
In total 2 out of 26 respondents indicate the time 
that innovations need to land as restriction for the 
development. None however indicated this as one 
of the most important hindrance.
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7.1.21. Education Sustainability is still not yet a standard part of 
educational programs which hinders the develop-
ment of SuBu. Sustainability is also not a standard 
part of the curriculum of architecture and building 
engineering education. Hereby sustainability is still 
an aspect for the loners, as specialization.

Numbers
In total 2 out of 26 respondents indicate the ab-
sence of sustainability in the educational curriculum 
as a hindrance for the development. None however 
indicated this as the major restriction. 
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7.1.22. Absence of the demand The absence of the demand is indicated as a 
hindrance to the development. This related and 
depends on the quality of products delivered by the 
sector. Products do not meet the customer’s de-
mand. Besides that the urgency is not always known 
at the public. Next to that, the urgency of SuBu is 
not always seen and apparent, which hinders the 
development. There is also a negative association 
of SuBu, the idea that one has to suffer for sustain-
ability. 

Numbers
In total 2 out of 26 respondents mentioned aspects 
related to the absence of the demand as a restric-
tion to the development. One indicated it as the 
major issue in the development. 
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7.1.23. Mistrust The mutual mistrust in the building sector and the 
fear to unite one to another hinders the develop-
ment of SuBu. There is an atmosphere of fear that 
the other realizes more profits. Collaboration based 
on performances instead of price should be the aim.

Numbers
In total 3 out of 26 respondents named mistrust as a 
hindrance to the development. One indicates this as 
the most important restriction.
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7.1.24. Wrong revenue model The current revenue model in the building sector 
is imperfect. Currently the largest profits are to be 
gained by messing up and cheating.

Numbers
In total 2 out of 26 respondents indicate that 
the current revenue model in the building sector 
hinders the development of SuBu. None however 
indicated this as one of the major hindrances. 
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7.1.25. Control of design instead of 
realized projects

Buildings are checked and examined based on the 
design instead of actual realised performances. It is 
more important that actual realization functions in-
stead of that certain design rules were met. Hereby 
theoretical principles can be checked and improved. 
Next to that it provides space for creativity for ac-
tors to innovate and to improve and to realize better 
performances. 

Numbers
In total 2 out of 26 respondents indicate this aspect 
as restricting aspect. None however indicated this 
as one of the most important issues.
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7.1.26. Communication The building sector is bad in communication and 
marketing and does not know the client. The sector 
appears not to be capable to communicate, not 
mutual and not to consumers. The sector speaks 
against themselves and each other. The building 
sector does not show what it does, where it is 
capable of or what it achieves. 
 
Numbers
Four respondents indicate wrong or the lack of com-
munication as a hindrance for the development. 
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7.1.27. Residue Mentioned aspects are:

14-x behaviour must change

11-x People act conform they are judged in the 
system

14-x Sometimes the benefits are clear but do not lay 
at itself 

7-1 Sustainability is not viewed wide enough 

5-x There is still a negative image around sustain-
ability: that one needs to suffer to be sustainable

21-2 Currently costs and cost reduction determine 
the market

Numbers
Five aspects were not classified under the previous 
headings.
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7.2. Analysis of impediments

The structuring of aspects into headings which were 
expounded above are these:

1. Conservatism
Conservatism in the sector, retaining to used meth-
ods.

2. Urgency
There is a lack of urgency and awareness for the 
need of SuBu. Stimulating incentives remain vacant 
on materials, financial, social, and energy.

3. Indistinctness, misuse and invisibility
Indistinctness concerning SuBu results in reluctance 
which is caused by unclear definition, changing 
communication, unclearness and invisibility of SuBu 
measures.

4. Reluctance financing
In general financing is reluctant towards innovations 
and SuBu. Next to that risks are hard to be taken 
and insufficient finance models are available.

5. Higher initial costs
Budgets for new real estate in general are low in 
the Netherlands, higher initial costs are therefore 
restricting the development. Higher investments at 
start to realize lower maintenance costs is the idea.

6. Knowledge shortage
There is a shortage of knowledge concerning SuBu 
at multiple stakeholders. Next to that, knowledge 
that is present is spread and only limited shared

7. Segmentation and fragmentation
Too many stakeholders, which do not optimally 
cooperate does not facilitate the development. The 
sector previously was supply driven, this changed 

however into demand-driven market. Therefore 
working methodology needs to change.

8. Government reluctance
The government acts reluctant to the development 
of SuBu, this causes indistinctness because the 
government does not pull a clear line.

9. Restricting regulations
Currently some regulations restrict the possibili-
ties for development. Besides that regulation limits 
intense collaboration. Next to this the absence of 
enforcing regulations also restricts the develop-
ment. 

10. Inconsistent policy
Inconsistent policy and regulations restrict the de-
velopment due to the indistinctness what is caused 
by it.

11. Subsidies
Subsidies are indicated as a restriction for the devel-
opment of SuBu due to the changing durations and 
uncertainties whether or not subsidies are granted.

12. Consumer’s demand
The client´s demands are not met by the sector, the 
sector does not deliver what consumers demand 
for.

13. Absence of total package
Consumers demand for a total package with one 
single contact and responsible. Innovations are 
mostly non/holistic.

14. Lack of quality
Products offered from the sector do often not meet 
desired quality which frustrates the demand for 
SuBu.
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15. Flexibility
Absence of flexibility appears to be hindering 
development. Demands change, therefore flexibility 
is needed.

16. Devaluation
Due to the absence of the needed devaluation, 
alterations become not possible.

17. Closure of innovation loops
Usage and maintenance are not been measured, 
hereby improvements on this are hardly to be 
realised. 

18. Unique projects
Because clients specify their demands too specifi-
cally, every project becomes unique. 

19. Risk
New products contain larger risks, guarantees 
cannot be given. The building sector works risk 
avoiding. 

20. Innovations take time to land
In general it requires time for innovations to land 
and to become workable.

21. Education
Because sustainability is not a standard part of cur-
ricula, this restricts the development.

22. Absence of demand
Absence of the demand for SuBu restricts the devel-
opment because hereby further improvements can-
not be realized. And it is uninteresting to invest in.

23. Mistrust
Due to mistrust in the sector, collaboration and 
adaptation of new products is though. Mistrust in 

the sector is widely apparent.

24. Wrong revenue model
Within the sector there is a wrong revenue model 
in which one attempts to make profit by messing up 
and cheating.

25. Control on design instead of realisation
By checking the design instead of the actual realisa-
tion, little space for innovation is left. By control-
ling the actual performances stakeholders are 
challenged and facilitated to come up with better 
solutions.

26. Communication
Communication is bad and conflicting which does 
not contribute to the development of SuBu.

These headings are linked to the different categories 
of the literature scheme, which are:

 Technique
 Demand
 Policy and regulations
 Financial
 Working methods
 Knowledge

This resulted in the figure below of which a full-size 
version is added to the appendices. This figure also 
comprises the to the heading belonging bar-charts. 
Through analysing, a distinction of major and minor 
points can be made.

From this analysis came out that aspects related to 
the ‘demand’ and to the ‘working methodology’ in 
the sector are advocated as the most restrictive. 
Subsequently aspects related to ‘financial’ are the 
next most important impediment.
Aspects related to knowledge and technique are 
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next in order. Policy and regulations are by multiple 
respondents named however only one addressed 
this as one of three most restricting aspects. 

Analysis of this figure results into the following 
paragraphs which are treated in order of restriction 
started with the largest obstruction.

reluctance 
financing

knowledge 
shortage

mistrust

conservatism

risk

indistinctness

lack of 
urgency

communication

education

client’s demands 
are not met

devaluation

absence of 
total package

higher initial costs

wrong 
revenue model

vacant 
flexibility

closure of inno-
vation loops

unique projects

innovations re-
quire time to land

absence 
of quality

subsidies

restricting 
regulations

reluctance of 
government

inconsistent 
policy

absence of the 
demand

segmentation

control on 
design instead 
of realisation

Financial Policy and 
regulations

Demand

Technique

Knowledge

Working 
methods

Development 
of SuBu

restraints to the
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7.2.1. Demand related impediments

Connected to this category are the headings:

 2.1.22. Absence of the demand
 2.1.2. Lack of urgency
 2.1.3. Indistinctness
 2.1.26. Communication
 2.1.12. Consumers demands are not met

Analysis of the figure above shows that aspects 
related to the demand and working methodology 
are the largest categories of obstruction for the 
development of SuBu. 

Firstly aspects related to the absence or shortage 
on demand will be set out. The absence of demand 
itself is also dependent on two major causes.
One of two major causes to the absence of demand 
for SuBu is the lack of urgency. There is from a 
social, financial, materials or energy perspective no 
urgency to handle sustainable. It is still possible to 
act unsustainable. 

The second major cause for the lack of demand for 
SuBu is indistinctness. This is as previously expound-
ed affecting the demand for SuBu. There are many 
uncertainties around SuBu which is also due to the 
absence of a clear definition. It is also often unclear 
to what extend a solution is sustainable or not. This 
indistinctness is also caused by changing info and 
communication. By changing communication people 
do not know what to believe anymore. Next to that 
the focus in communication is on the wrong aspects. 
Communicating technical specs does not appeal to 
consumers. 

7.2.2.  Working methodology

Next to aspects related to the demand, aspects 
related to working methodology are the other most 
important category.

This comprehends:

 2.1.1. Conservatism
 2.1.7. Segmentation
 2.1.24. Wrong revenue model
 2.1.23. Mistrust
 2.1.13. Absence of total package
 2.1.20. Innovations take time to land

The major hindrance in this part is the conservatism 
in the sector which restricts the development of 
SuBu. There is a strong resistance to change in the 
sector. Strong and dominant parties that earn their 
money in the old way, cause large forces to stay to 
the old way of working. 

The sector is classified as closed, introvert, macho 
and reluctant to change. The sector shivers respon-
sibilities and providing guarantees, whilst clients, 
consumers and funding parties are demanding for 
that. Next to this, older generations counteract in-
novations and due to their key positions in compa-
nies, frustrate the development. 

Un-organisation of the sector does also negatively 
affect the development for SuBu. The sector is frag-
mented: exists out of many small companies. For an 
average resident plenty of parties are needed. Reel 
cooperation is absent which frustrates the develop-
ment. The sector is too unorganised to be able to 
facilitate the development of SuBu and is hereby 
a hindrance to the development. Technically it is 
possible, but the challenge is to get it organized. The 
absence of total packages or products is an exem-
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plary result of this.

Besides that, the sector is not a well-functioning 
market; forces which are not always distinct influ-
ence this.  Besides that, a wrong business model in 
the sector in which most is earned by swindling and 
imperfect implementation. 

This model is both cause and result of the large mis-
trust in the sector. This also strongly relates to the 
fragmentation. Parties are afraid to cooperate, share 
knowledge and possibly lose market-share by that. 

7.2.3. Financial

This comprehends:

 2.1.4. Reluctance financing
 2.1.5. Higher initial costs
 2.1.19. Risks
 2.1.16. De-valuation

In the area of finance, major hindrances are ad-
dressed in reluctance of financing and in higher 
initial costs. Next to this, risks cause difficulties for 
financing, also the absence of the needed devalua-
tion does. 

The financial sector is reluctant towards sustainable 
building. Current forms of finance appear not to fit 
actuality anymore. For the development of SuBu 
new forms of financing are needed. 

New forms of finance are also needed because of 
the mostly larger initial costs. Benefits will come 
over time but at start extra investments are often 
needed. This conflicts with the restricted and 
limited available budget and is therefore hard to 
finance.

Difficulties to finance SuBu is also caused by risks 
that cannot be taken or guaranteed.  Next to that, 
the absence of jurisprudence is also due to the 
reluctance of finance, finance parties are due to this 
incapable to fund. Besides this, guarantees on prod-
ucts or systems are hard to be given due to immatu-
rity and the limited experience with those products. 
The sector works risk-avoiding and is therefore not 
pleased by sustainable products which comprehend 
larger risks.

Current vacancies require transitions and/or altera-
tions, for this current value of which this property 
is booked needs to decrease. This devaluation how-
ever is not attractive and remains mainly absent. 
This frustrates the development of SuBu.

7.2.4. Technique

This comprehends: 

 2.1.14. Absence of quality
 2.1.15. Absence of flexibility
 2.1.18. Unique projects
 2.1.17. Closure of innovation loops
 2.1.25. Control on design instead of 
 realisation 

From technical perspective several aspects counter-
act the development of SuBu as well. This contains 
the absence of quality itself but also the inability to 
innovate due to unclosed innovation loops and that 
every project is unique. 

The absence of quality of products frustrates the 
development of SuBu. Products contain not enough 
basic and distinctive qualities. In general, there is 
not enough focus on quality, as is stated. There are 
many individual products which do not fit one an-



205

III

Analysis

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3    4 - 5 - 6     7 - 8    9 - 10     11 - 12 - 13 
Part IV

 - Conclusion

other. Most innovations are innovation by addition 
instead of real innovation. Due to the selection on 
price at tenders, improvement is hardly possible. 
The lack of quality also comprises the absence of 
flexibility: buildings are often made for the first user, 
for the first five years whilst the building lasts much 
longer. 

As stated, also the inability to innovate due to 
unclosed innovation loops limits the development 
of SuBu. Improvement of products is hardly possible 
due to the absence of closure of innovation loops. 
Use and maintenance are neither monitored nor 
evaluated. Therefore it is hard to close innovation 
loops. 

Innovation and product improvement is hard; this 
is at least partly due to the specific specifications 
in tenders and assignments. The absence of quality 
is also due to that the design is checked instead of 
the actual realisation. This also limits the abilities to 
innovate. 

7.2.5.  Knowledge
Shortage of knowledge frustrates the development 
of SuBu which is also due to the absence of imple-
mentation in education.

This comprises: 

 2.1.6. Knowledge shortage
 2.1.21. Education

Knowledge is addressed to be insufficient for the de-
velopment of SuBu. Besides that, knowledge which 
is present, is only limited shared. 

This shortage of knowledge is also due to that 
sustainability is not a regular part of curricula. This 

is also one of the causes why sustainability is not 
standard.

7.2.6.  Policy and regulations
In the area of policy and regulations, multiple as-
pects are indicated as restriction, this comprehends:

 2.1.8. Reluctance of government
 2.1.10. Inconsistent policy
 2.1.9. Restricting regulations
 2.1.11. Subsidies 

Apart from one, none indicated this as one of the 
most important restrictions. Aspects related to this 
are named very frequently as a hindrance but not as 
most restrictive. 

Under this are aspects related to restricting regula-
tions, regulations that are too liberal, inconsistency 
and reluctance of government, and subsidies.

The government does not support SuBu widely, 
which restricts the development of SuBu. Because 
the government does not classify SuBu as impor-
tant, this causes unclearness to society. People do 
not know if this topic is really important and which 
direction to follow. Next to that, policy is advocated 
to be inconsistent which thereby frustrates the 
development. There is much indistinctness due to 
inconsistent policy. 

Besides governmental attitude and expression also 
regulations restrict the development on multiple 
ways. Some regulations restrict possibilities, for 
example zoning plans or building regulations. Next 
to this, the absence of obligatory legislation also 
frustrates the development. By removing restricting 
regulations this would create space for develop-
ment. 



206

Next to this subsidies are advocated as hindrance to 
the development. Subsidies are addressed to be too 
different, too bureaucratic and too unclear. Besides 
this, subsidy funds are dependent on their own suc-
cess for the duration of the program. 

3 Financial

1- Reluctance
2- Higher initial costs

Third most important area of obstruction is the 
financial area. In this reluctance in the financial 
sector is the major cause. Reluctance in the financial 
sector also comprises imperfect funding products. 
New forms of financing are needed. 

This also has to do with the higher initial costs, 
which is the second most important heading under 
this. New products are needed, this is at least partly 
due to the higher initial costs. 

4 Techniques

1- Unique projects
2- Closure of innovation loops

The next in line is the technical area which restricts 
the development. The quality is insufficient which is 
due to that innovation loops cannot be closed and 
every project is therefore unique. This latter is the 
indicated as the largest obstruction in this. 

5 Knowledge

1- Shortage of knowledge

Subsequently knowledge is addressed as most im-
portant area of obstruction. Obviously the shortage 
of knowledge is the major heading in this. 

It is important to be noticed that multiple aspects 
mentioned/placed in other areas relate to the 
shortage of knowledge. For example: shortage of 
knowledge can be addressed as one of the causes 
for indistinctness which affects the demand for 

7.3. Conclusion of impediments

These are the largest areas of restrictions, including 
the most important headings: 

1 Absence of demand

1- Absence or limited urgency
2- Indistinctness

Absence of demand is together with imperfect 
working methodology the largest area of restrictions 
for the development of SuBu.

The absence of demand restricts the development 
of SuBu and is mainly caused by absence or limited 
urgency and indistinctness concerning SuBu

2 Imperfect working methodology in the sector

1- conservatism
2- fragmentation

As mentioned above, imperfect working methodol-
ogy in the sector is one of the two most important 
areas of restriction. 

Within this area conservatism in the sector is the 
major impediment. Retaining to old, usual routines; 
reluctance to change is a large obstruction. The 
fragmentation of the sector does also frustrate 
that development. The sector is too unorganised to 
facilitate the development.
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SuBu. Similarly can shortage of knowledge be one of 
the causes for the reluctance in the financial sector.

6 Policy and regulations

1- Restricting regulations
2- Inconsistent policy

The last in line is the area of policy and regulations. 
Many respondents indicated aspects in this area 
but, except of one, none indicated this as one of 
the most restricting aspects. Aspects in this area do 
restrict, but are of minor importance. 

The major headings in this area are restricting 
regulations and inconsistent policy. Restricting regu-
lations restrict the possibilities for development. 
Besides this, inconsistency in policy and regulations 
restricts the development.  

Areas of obstruction are however not on their self. 
For example: the limited demand also affects the 
ability to improve products. Due to the limited 
absence of early demand, further improvements are 
difficult to realize. The absence of these improve-
ments affects the quality of products which again 
limits the demand. This vicious circle also affects the 
price, possible guarantees and funding abilities. 

The absence of real cooperation in the segmented 
sector also adds up to the restricted quality due to 
that knowledge is not shared nor combined. The ab-
sence of a total package is at least partly due to this. 
Mistrust in the sector plays an important role in this. 
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In line with the structure of first chapter, this chap-
ter will also exist out of two parts:

Paragraph 8.1: collection and structuring of the 
individual aspects of opportunity named by the 
respondents. This results into a number of headings 
which will be expounded per sub-paragraph. 

Paragraph 8.2. the headings from part one are 
further analysed into major subjects of opportu-
nity. This will be done by structuring and attach the 
headings to the literature scheme. This will also 
comprise the, to the headings belonging bar-charts. 
These headings indicate the weight addressed by 
the respondents to the aspects.

There are four levels of importance visualized in the 
graphs: 1 as the most important, 2 as second, 3 as 
third and X as named as opportunity.

Chapter 8: Opportunities from interviews

8.1. Collection and structuring

The structuring and organisation of promising as-
pect leaded into 25 headings of opportunities which 
is visualized in the figure below. A large, full-scale 
version of this figure is added to the appendices. 

These headings will individually be set-out in the 
following paragraphs. The order of treatment is not 
based on importance.
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8.1.1. Solving impediments Multiple respondents indicated that solving impedi-
ments obviously is an opportunity for the develop-
ment of SuBu. Removing hindrances and solving 
system failures and restrictions, supports and 
facilitates the development of SuBu. It has however 
to be noted that solving these system failures takes 
time and cannot be done easily. As previously said: 
practice is made so complex that through this com-
plexity, SuBu is not developing.

This aspects is not a specific opportunity, if this 
was questioned specifically, it is likely that a large 
group would approve. This was however not a direct 
question, only a few named this explicitly as an op-
portunity. 

Numbers
In total 4 out of 26 respondents mentioned aspects 
related to this. 
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8.1.2. Removing restriction regulations Removing restricting regulations is indicated as an 
opportunity for the development of SuBu. Currently 
some legislation restricts the development, remov-
ing these regulations provides opportunities. Zoning 
plans for example could be liberated from strict pre-
scriptions and thereby making it more freely which 
creates possibilities for transformation. 

Deregulation in general is considered an opportu-
nity for SuBu. Deregulate to provide space for devel-
opment and facilitate creativity and innovation.

Numbers
In total 7 out of 26 respondents indicated aspects 
related to this as an opportunity for the develop-
ment. One of them addressed this as the third most 
promising opportunity.

However multiple respondents indicated this as 
an opportunity, none evaluated this as the largest 
opportunity.
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8.1.3. Consistent policy and regulations Consistent regulations  is an opportunity for the 
development because it would provide more cer-
tainty and confidence to stakeholders whom would 
therefore be more willing to invest in. Legislation 
should be  consistent, but also should be clear and 
univocal in order to let stakeholders know where 
they stand and what they can expect. Consistent 
legislation has proven to be an efficient driver but is 
under democracy not easy to realize. 

Numbers
In total 3 out of 26 respondents indicated aspects 
related to consistent policy and regulations as an 
opportunity for the development of SuBu. None of 
them adressed this as one of the most important 
aspects.

2 Of 3 respondents of the group of legislation and 
enforcement see opportunities in consistent policy 
to support the development of SuBu.
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8.1.4. Enforcing legislation Stimulating the development of SuBu by compulso-
ry regulations would be an opportunity. By enforc-
ing SuBu through regulations: a minimum level is set 
and will hereby become standard. Setting a lower 
limit and rais this lower level over time supports 
the development. During economic depression this 
could secure the development. This also makes it 
much easier to justify the optional extra initial costs.

The national government could use legislation to 
direct stronger on SuBu. The government could con-
nect the energy label of residents to tax hight: the 
higher label, the lower amount of tax that has to be 
paid. This could best been done in a self-sufficient 
system, which works better than single subsidies. 

Enforcing regulations is one of the tools the govern-
ment possesses which is a heading furtheron. 

Numbers
In total 9 out of 26 respondents indicated as-
pects related to this point. Respondents adressed 
enforcing regulations as an opportunity for the 
development of SuBu in the Netherlands. One of 
the respondents indicated this aspect as the second 
largest opportunity.

5 Out of 9 respondents in the group of entrepre-
neurs indicated this as an opportunity. 
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8.1.5. Involving end-users and connect to 
their demands 

Products and services should meet client’s demand 
which is addressed as an opportunity for the devel-
opment of SuBu. Thinking, acting and engineering 
with the customer in mind instead of with materials 
or products, would be an opportunity for the devel-
opment. Connect to residential living wishes, and 
place the client in a central position. Connection to 
the behavior of consumers is an opportunity for the 
development of SuBu. To fill in the sincere client’s 
demand and working on future demands is a chance 
for the development. 

It is important to design and engineer with the 
customer in mind but also emotional commitment 
of end-users is necessary and an opportunity for the 
development of SuBu and better products according 
to multiple respondents.

In line with this staying involved with projects after 
they are finished also provides opportunities to 
improve and thereby supporting the development. 
Through this involvement it is better to decide what 
works and what needs improvement.

Numbers
In total 5 out of 26 respondents advocated this 
as an opportunity. Two adressed this as the most 
important opportunity to them. 

Only respondents from the areas of entrepreneurs 
and innovators name opportunities in this area.
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8.1.6. Setting the requirements differ-
ently 

It would be an opportunity if clients and customers 
would set their requirements differently so that im-
provements and better alternatives are allowed and 
could be brought up. It would be an opportunity 
if instead of a specific list of specifications, perfor-
mance contracts would be requested. This would 
provide to the market the opportunity to arrange an 
optimal sollution and thereby improving things and 
arranging innovative elements. These performance 
contracts could be arranged with a performance 
based payment. By setting requirements differently 
room for optimalization, improvement, and innova-
tion can be given and created.

Numbers
In total 3 out of 26 respondents mentioned aspects 
related tot his point. One of them advocated this as 
the most important opportunity.
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8.1.7. Better financing products Funding is under currently conditions already dif-
ficult, funding higher initial costs is even harder. It 
is an opportunity when SuBu becomes better fund-
able. Obviously, the removal of barriers and impedi-
ments on financing can support this. New financial 
product are however indicated to be necessary 
for the development and thereby a chance for the 
development of SuBu. Financial engineering, the de-
velopment of new funding principles and products 
in general is by multiple respondents advocated as 
an opportunity for the development of SuBu. New 
funding models with shared profit and loss: owner 
and user involving. Funding should focus on total 
cost of ownership in a transparent system. In the 
past, funding was merely on stones, this should 
change towards funding on cash-flows, also due to 
that funding on stones not always fits anymore. 

Self-sufficient funding systems are seen as promis-
ing measures which create their own return on 
investment. This could be for example be an ESCO-
principle in which the investment on for example 
energy saving measures is externally funded. The 
return on investment is created by the profits on en-
ergy saving. Additional advantage in this is also the 
external audit of the business case, which makes it 
more secure. 

Numbers
In total 11 out of 26 respondents indicated new 
financial products as an opportunity for the devel-
opment. One of them indicated this as the most 
important opportunity.

4 Out of 9 respondents in the entrepreneurial area 
and 4 out of 11 of the field of innovators mentioned 
this as an opportunity.
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8.1.8. Risks ‘Risks’ is as previously expounded an impediment 
to the development: both in financing and in 
guaranteeing and thereby affecting the willingness 
to implement. Decreasing the risk is therefore an 
opportunity. It would therefore contributing the de-
velopment if the government would set a guarantee 
fund to secure new and innovative developments 
which become hereby more attractive to invest in.

Contractors could also take certain risks to their 
account and thereby guarantee certain elements 
which makes it easier to fund and more attractive to 
invest in. 

It could also been done that a building is split up in 
elements and let these elements be owned by the 
delivering company whom are subsequently paid 
per performance; by this the risks decrease and 
funding possibilities rise. This could be done for all 
building elements: installations for example are al-
ready constructed like this in some buildings. In this, 
the risk is positioned at the party who is specialized 
in it, and is best capable to asses and take the risk.

Numbers
In total 3 out of 26 respondents indicated aspects 
related to risks as an opportunity for the develop-
ment. None of them indicated this as the largest 
opportunity.
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8.1.9. Financial incentives
Next to that it would be an opportunity if the pol-
lution was actually implemented in the costs of 
products. Sustainable products would have more 
opportunities through this and are thereby more 
chancefull. 

It would also be an opportunity if, as previously 
expounded, payments would be based on perfor-
mance. The better the performance the higher the 
fee. This would create an incentive to realize the 
best performance as possible. 

Due to current vacancies in real estate, revenue 
models on investments do not fit anymore, higher 
property owner’s involvement would according 
to one be an opportunity for the development. 
Sustainable property appears to be less vacant and 
more attractive, and is hereby an incentive to make 
property more sustainable. 

It is a growing opportunity for the development 
of SuBu that more and more financial institutions 
require their property to be sustainable. Real estate 
portfolios are compared and auditted on sustain-
ability which creates an incentive to improve the 
sustainability aspect because this supports to the 
portfolio’s value. 

Numbers
In total 5 out of 26 respondents indicated aspects 
related to this as an opportunity for the develop-
ment of SuBu. None of them indicated this as the 
most important opportunity.

4 Of 5 respondents who mentioned a point in this 
are from the area of opportunity. 

It would be an opportunity when sustainability 
would become financially attractive, financial incen-
tives could contribute to this.

When costs appear to be that important, saving 
costs evidentially is an opportunity. Saving on en-
ergy is addressed as most promising because of its 
direct visibility and financial return.
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8.1.10. Increasing prices of energy and raw 
materialsly 

Non-renewable energy and raw materials are 
scarce and finite; this is one of the major parts of 
the need for sustainability. Sustainable measures 
mostly result in a reduction on the need for energy 
and/or materials. A rice of prices of raw materials 
and energy makes these measures more attractive 
financially. Therefore this is an opportunity for the 
development of SuBu. The rise of these prices also 
makes it more interesting to invest in decreasing the 
need for energy and materials. 

In the recent past energy prices rose year by year 
and prospects do not change significantly according 
to the general idea. This however is not guaranteed 
and thereby not secure to invest in. This rise of 
prices of energy and materials could be guaranteed 
by the government. Hereby the rise is secure and 
would thereby be a chance for the development 
because the increasing price is certain to investors.  

Next to energy, everything that contributes to a 
lower need for raw materials is an opportunity for 
the development of SuBu. Also efficient usage of 
materials is in this addressed as an opportunity. 
Local production of energy is by one also seen as 
an opportunity in realizing a more sustainable built 
environment.

Numbers
In total 6 out of 26 respondents mentioned a re-
lated aspect to this. One of them addressed this as 
second most important opportunity.
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8.1.11. Total packages In general it is advocated as an opportunity if the 
sector would think more in concepts and the added 
value of holistic concepts. Total packages should 
comprise and bring together different fragmented 
developments. Opportunities are according to 
multiple respondents located in offering these total 
packages. 

Total packages should focus on less hassle and lower 
barriers for consumers to choose for it. Stakehold-
ers should therefore come with an offer which is 
too good to refuse, to entice consumers and clients. 
These total packages could be combined with an 
all-in lease contract. 

Total packages could be offered by consortia, in that 
case it has however to be arranged that there is only 
one contact point and one responsible. To consum-
ers there is only one contact, how it is arranged 
behind that one contact is up to the consortia but to 
the outside there is only one contact which makes it 
clear and opportune to clients. 

Numbers
In total 7 out of 26 respondents indicated aspects 
related to this as an opportunity for the develop-
ment.



220

8.1.12. Improved buildings and products standardization failure costs could be decreased and 
more and more could be prefabricated. In line with 
this it would be an opportunity when 80% is stan-
dardized and 20% unique. 80% of time and effort 
could be spent on specific solutions because only 
20% is needed for standard products.
The second large aspect in this quality issue is 
flexibility. Buildings should be created that it can 
be used more flexible: by changing and multiple 
tenants, which is an opportunity for SuBu. Flexible 
buildings can be used longer and more efficient 
compared to others. Buildings should been built 
more organic: multifunctional for several functions 
and several tenants, which is an opportunity to 
SuBu. 
Sustainability should be involved in an entire real es-
tate adaptation process. Hereby the inconvenience 
which comes with renovation work is not only dedi-
cated to sustainable measures which would lead to 
a negative association of SuBu. Innovation cycles 
should be closed and the sector should approach 
things more from an industrial perspective. 
Next to that there are also improvements to achieve 
in building practice which can contribute to the de-
velopment. In order to further improve construction 
qualities, contractors should specialize and focus 
only on a limited number of building types. Hereby 
they become real specialists and are therefore able 
to improve and can develop real specialism. Due to 
this, risks are also decreasing and quality improves 
which contributes to the development of SuBu. 
Next to this, the development of virtual building 
could also support to the quality and contribute 
to further prefabrication. This also provides better 
insights in consquences and supports the improve-
ment and reducation of buildingerrors. 

Numbers
In total 10 out of 26 respondents indicated aspects 
related to this as an opportunity for the develop-
ment of SuBu.

Improved buildings and products are also an op-
portunity for the development of SuBu due to that 
these products become more attractive. Innovative 
products preferably should possess competitive 
quality and if possible also additional distinctive 
qualities. 
Technical innovation is an opportunity for the devel-
opment of SuBu. In the field of technical innovation 
two major points are addressed: standardization 
and flexibility. Thinking and handling with stan-
dard products is a chance for the development. By 
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8.1.13. Knowledge usage and develop-
ment

It would be an opportunity if knowledge which is 
available would be used and developed. It would 
help the development if knowledge of others 
would be used and combined with ones own 
knowledge: using knowledge which is already pres-
ent but spread would be used by others. Bring-
ing knowledge together is an opportunity to the 
development. Knowledge could also be done when 
consequences would be fed back earlier so that 
improvements of theoretical concepts could occur. 

In general it is promising that younger generations 
possess better skills to acces new information. 
Knowledge augmentation could support the build-
ing sector. This is however currently not done by the 
sector itself and could temporary be supported by 
the government as adressed by some.

Next to this it would be supporting the development 
of SuBu if sustainability would become a standard 
part of every school’s curriculum, and within build-
ing engineering a standard part of every course. 
Hereby it would become standard and a standard 
part of everyone.

Numbers
In total 7 out of 26 respondents mentioned aspects 
related to this area of opportunity. None of them 
addressed this as the most important opportunity.
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8.1.14. Better and improved collaboration 
of different stakeholders

when the level of requirement is set high enough.
Through better cooperation, better buildings can be 
realized. For this it is needed to get the right expert 
at the right time at the table. By involving suppli-
ers and subcontractors earlier in the process, their 
knowledge can be used earlier which contributes 
to the quality and the affordability. For this it is 
however also necessary that different stakehold-
ers are going to understand the other. Sharing and 
improving your own and each other’s knowledge is 
an aspect in this, as also previously expounded. Ac-
cording to one the key issue is not chainintegration 
but knowledge-integration. Better and more intense 
cooperation should be based on trust and mutual 
interest. 

Improved collaboration should contribute to higher 
quality buildings. Besides this, collaboration should 
be organised for the long term in order to provide 
the opportunity to learn from previous projects. 

It would be an opportunity if mutual responsibilities 
would be created with only one responsible. It could 
according to one be an opportunity if designers 
would be addressed result responsible. Hereby col-
laboration has to occur. It would be an opportunity 
if technical engineering and technical design would 
become in one hand, this would provide the op-
portunity that improvements can be realized due to 
that conflicting interests are vacant.  

Numbers
In total 14 out of 26 respondents have improved 
collaboration indicated as an opportunity for the 
development. Four of them stated this aspect as 
one of the most important opportunity from their 
perspective.  

6 Out of 9 interviewed entrepreneurs mentioned as-
pects related to this. 5 Out of 11 respondents from 
the group of entrepreneurs indicated this.

Improved collaboration is seen as an opportunity for 
the development of SuBu. By improving process and 
collaboration, future changing demands could be 
better fulfilled and SuBu improved. 

There are large opportunities according to multiple 
respondents for improved collaboration. Collabora-
tion is also indicated as necessary because one is no 
longer capable in doing it alone. According to one 
respondent: real chain-integration will only happen 
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8.1.15. Governmental support It would help the development of SuBu if the 
government would widely support the develop-
ment. The government should set and show SuBu as 
important which also creates distinctness, trust, and 
awareness at consumers. The government could 
also highlight good initiatives and facilitate them. 
The government could support pilots and concept 
development which can facilitate knowledge devel-
opment. The government could also facilitate SuBu 
by facilitating procedures for sustainable projects. 

Next to this the government could also act as first 
buyer of innovative products. This would create 
confidence and a sort of secureness which makes it 
more interesting to invest in. The government could 
also assign for sustainable projects and set high 
standards for their own buildings.

Numbers
In total 6 out of 26 respondents named governmen-
tal support to the development of SuBu as promis-
ing. 

2 Out of 9 entrepreneurs mentioned this and 4 out 
of 11 innovators mentioned this.
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8.1.16. Consistent and reliable government It would be an opportunity if the government would 
carry out consistent policy. It would help the devel-
opment if policy would be reliable. It would help the 
development if not every four years the political di-
rection would change. Policy and regulations should 
be consistent and assigned for the long term.  

The government should according to one direct and 
move more towards a circular economy because 
that is necessary for sustainability and according to 
some for the economy. 

Numbers
Four respondents stated reliable and consistent 
governmental policy as an opportunity to the devel-
opment.
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8.1.17. Government uses their tools The government possesses tools by which they are 
capable to steer on the development. Legislation, 
taxes, subsidies, guarantee-funds are exemplary for 
this. Guarantee funds  for example to hedge risks on 
making the existing residents more sustainable. This 
would make it more interesting to invest in, because 
guarantees could be given. 

Next to this, the government could require a build-
ing to be sustainable for coverage mortgage by the 
national mortgage guarantee fund. 

It would also be an opportunity for the develop-
ment of SuBu if there would be settled a connection 
between the building’s environmental label and the 
tax on property which has to be paid. Poor quality 
buildings pay for good, sustainable buildings in a 
self-sufficient system. 

Numbers
In total 3 out of 26 respondents stated that it would 
support the development if the government would 
use the tools they possess. All 3 respondents were 
from the group of innovators and opinion leaders.
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8.1.18. Increasing urgency and awareness Increasing urgency and the awareness for SuBu 
would be helpful for the development. It would help 
the development if SuBu would become standard.  
The current crisis already contributed to the aware-
ness. 

It would also helpful to the urgency if unsustain-
able behaviour and choices would be felt directly. 
In general, although not to be wished for, disasters 
appear to increase awareness. Urgency could also 
be created by legislation. This could for example be 
done by mandating the environmental label.

Increasing shortages and returning growing issues 
cause increasing need for SuBu and are hereby a 
chance for the development. The current need for 
SuBu is not high enough but will grow due to earlier 
deferred issues that will larger return.

The current crisis made the focus turn on to the ex-
isting stock. The need in the existing stock became 
much more apparent during the last years which is 
an opportunity for SuBu as well due to the need and 
possibilities for improvements.

Numbers
In total 10 out of 26 respondents indicated increas-
ing urgency and awareness as an opportunity for 
the development of SuBu. One of them advocated it 
as the second most chanceful opportunity.

In total 5 out of 11 respondents from the group of 
innovators and opinion leaders mentioned this. 3 
Out of 9 entrepreneurs named this as well.
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8.1.19. Clarity and visibility It would be an opportunity if sustainable mea-
sures would become more visible and clear. This 
would contribute to the demand for SuBu and the 
corresponding development. It would help the 
development of SuBu if sustainable measures would 
become more visible and when it became more 
clear what the benefits are. Improved and cheaper 
environmental labels could contribute to this. It con-
tributes to the development if it is made clear how 
easy it is and how fast it returns on investment. 

It would also help if their would become a tool avail-
able to comprehend sustainability on a sytem level: 
to be capable to overlook  consequences of sustain-
able projects from a wider perspective. Conse-
quences of sustainable buildings can however have 
positive effects on a different level or position which 
is however important to comprehend in appraisal. 

Removing inclarities are an opportunity for the 
development as previously expounded: the devel-
opment of the Dutch Green Building Council is a 
good one in this. This strongly relates to the heading  
‘sustainability on a wider perspective’.

Numbers
In total 6 out of 26 respondents indicated increasing 
clarity and visibility as an opportuntiy to the devel-
opment. Two of them appointed this as the major 
subject of opportunity.
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8.1.20. Increased consumer’s demand for it, this would be a chance for the development. 
Consumers in general are becoming more critical 
which also helps. It would also support the develop-
ment of SuBu if there would be a real leader and 
promoter of SuBu. Sustainability implements further 
in people’s lives which is positive for the develop-
ment because people get more and more acquinted 
with sustainability. It would be an opportunity if 
sustainability would become a lifestyle and people 
are going to want it and  people are going to believe 
in it. In this communication also should be done en-
tirely different, this has nothing to do with specific 
insulation values, which currently frequently are 
communicated. Lifestyle also comprises that the 
technique needs to be designed instead of being 
hideous. When people are wanting it, they are not 
talking about return on investment periods. Then it 
becomes an entirely different approach.

To create this increased consumer’s demand, a 
good connection to the question is crucial. Hereby 
there is an opportunity to adapt to current demand 
and future changing demand. Well suited products 
which answer to the demand and hereby increase 
the demand. 
The demand for SuBu could further be stimulated 
by taking away uncertainties by given guarantees, 
which is already previously expounded.
Communication could support te demand for SuBu, 
this could for example be done in a ludique way, 
what would bring it to attention differently. This 
could for example be done by a sort of competition 
or with a TV program dedicated to SuBu. Hereby it 
becomes in a different light. It would help if commu-
nication would be done better, business to business 
but also with the markt and consumer to consumer.

Next to this, it would help if sustainability would be 
made politically more appealing. This all to create 
a different atmosphere around sustainability and 

An increased consumer’s demand is by multiple re-
spondents appointed as an opportunity. It would be 
a large opportunity for the development if it came 
to a point at which consumers are going to demand 
for SuBu. When consumers are going to realize what 
the possibilities are.  

Getting consumers willing for SuBu is one of the 
largest opportunities according to one. When 
people are going to believe in it and demanding 
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8.1.21. Sustainability on a wider perspec-
tive

In line with what was earlier set out it would be an 
opportunity if consequences of sustainability would 
be judged on a larger perspective. For sustainability, 
vision is needed because benefits and advantages 
are merely on the long term. For the appreciation 
of SuBu it is important and a chance if non-technical 
aspects as health and comfort for example would be 
involved in the appreciation of SuBu. Sustainability 
is most favourable if it is comprised in a total pack-
age of renovation. 

Numbers
In total 2 out of 26 respondents appointed the 
wider perspective on which sustainability should be 
viewed as an  opportunity for the development.

All 2 respondents are from the group Investors and 
risks analysts.  

sustainable building in order to increase the devel-
opment. 

Numbers
In total 13 out of 26 respondents indicated that 
increasing consumer’s demand as an opportunity to 
the development. Two respondents indicated this 
aspect as the largest opportunity. 

6 Out of 11 respondents from the group opinion 
leaders and innovators addressed this.
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8.1.22. Demographic developments Demographic developments as for example:  Ageing 
of society, mobility, change in household composi-
tion, comprise an opportunities for the develop-
ment of SuBu. 

Besides this, the Netherlands has to deal with differ-
ences in shrinking and growing areas which provide 
opportunities for SuBu according to some. In the 
latter one, the government could steer in this. 

Younger generatios have more and better access to 
information which facilitates change and provides 
the opportunity to spread faster and intenser. 

Numbers
In total 3 out of 26 respondents mentioned points 
related to this. None of them indicated this as the 
largest opportunity. 
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8.1.23. Areas of development A different type of opportunty, but also named by 
respondents are the areas of opportunities. 

Major fields of improvement on SuBu are the exist-
ing property stock. Residentials and offices are the 
largest part in this. On residents large opportunities 
are located on which also the ‘energiesprong’ is 
focussing. 

Numbers
In total 3 out of 26 respondents agreed on the 
field of which development is an opportunity. One 
named this as most important opportunity, one as 
second and one as third most important opportu-
nity.
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8.1.24. Group consumers It creates opportunities if individuals are cooperat-
ing and grouped. This is beneficial for contractors 
who can work for multiple residents instead of one 
at the time. Next to benefits in funding, a group of 
consumers is much more interesting to fund than 
an individual. Besides that, by grouping individu-
als the risks are decreasing which provides lower 
mortgages. 

Numbers
In total 2 out of 26 respondents mentioned aspects 
related to this. None of them indicated this as the 
largest opportunity.
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8.1.25. Residue Good and promising initiatives should be supported, 
in companies and in governments as well. This re-
lates to governmental support but the focus in this 
aspect was laying more on support in companies by 
management and is therefore placed separetly. 

It would be an opportunity if clients would be 
allways right, to improve its juridical position. That 
would make it easier and more attractive for pos-
sible investors to invest. Currently during projects, 
costs tends to rise because client’s took risks of 
which they did not know they took it. Hereby clients 
are confronted with increasing costs which is not 
very attractive to them. 

It would be an opportunity if contractors would 
specialize in only a restricted number of types of 
buildings. By this they would be specialists and pos-
sess and extend experience and knowledge.  
It would also be an opportunity if the fun would 
return in the sector and the sector would become 
more fun and interesting again. 

A well functioning market would also support the 
development of SuBu. 

Next to previous it would supporting the develop-
ment when companies would comprise sustainabil-
ity as a distinguishing and competitive aspect. When 
market shares decrease if a firm does not encom-
pass it.  Firms should actually do it: do the green 
walk instead of the green talk. 

Sustainable payable residents is a challenge and an 
opportunity. 

Numbers
Five aspects named by five respondents named 
aspects which did not felt under one of the previous 
headings.
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8.2. Analysis of major important 
issues

Summarizing all headings of opportunity:

1. Solving impediments
Solving impediments/restricting aspects would be 
an opportunity for the development

2. Removing restricting regulations
By removing restricting legislation, this would give 
room for developments in which SuBu is a part.

3. Consistent policy and regulations
Consistency would create certainty and would sup-
port confidence.

4. Enforcing legislation
By increasing minimum requirements the develop-
ment of SuBu would increase.

5. Involving end-users and connect to their 
demand
When client’s demands are better fulfilled, the 
demand for SuBu would increase.

6. Setting requirements differently
Setting requirements differently would create space 
for imp

7. Better financing products
For financing new products are needed which fit 
better actual current needs. 

8. Risks
Decreasing risks is an opportunity for the devel-
opment, this could be done by guarantees. The 
government could play a role in this.

9. Financial incentives
Payment by performance would stimulate compa-

nies to perform their best. Besides that it would 
be helpful if unsustainable behaviour would be 
calculated. 

10. Increasing prices of energy and raw mate-
rials
When prices of energy and raw materials would 
rise, sustainable measures would become more 
attractive.

11. Total packages
Completed total package would help the develop-
ment. Decrease less hassle would help the develop-
ment.

12. Improved buildings and products
Improved buildings and products would increase 
the demand for SuBu and hereby stimulating the 
development.

13. Knowledge usage and development
Improve knowledge and use each other’s knowl-
edge could lead to better products and would 
support SuBu.

14. Better and improved collaboration of dif-
ferent stakeholders
When stakeholders would improve collaboration, 
products and services would improve.

15. Governmental support
It would help the development if the government 
would support the development.

16. Consistent and reliable government
By being consistent and reliable the government 
would create trust and let people and companies 
know what to expect and they could rely on that. 
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17. Government uses their tools
The government possess tools as tax, subsidy but 
also guarantee funds. It would help the develop-
ment if these tools were used.

18. Increasing urgency and awareness
When the actual urgency increases, awareness 
would follow and subsequently this would support 
the development through an increased demand.

19. Clarity and visibility
By creating clarity one would know what is hap-
pening and what is needed. Increased visibility of 
products and results would also supportive.

20. Increased consumer’s demand
By increasing the demand for SuBu, improvements 
can take place and investments and developments 
in this direction become more interesting.

21. Sustainability on a wider perspective
Sustainability should be viewed on a larger perspec-
tive because benefits are not always apparent and 
to yourself.

22. Demographic developments
Demographic developments provides opportunities 
for SuBu.

23. Areas of development
Areas of development are indicated in the existing 
stock, in the residential and office field.

24. Group consumers
To decrease costs per client and to spread risks, 
grouping consumers could contribute to this.

These headings are placed under the categories of 
the literature scheme, comprehending: 

 Technique
 Demand
 Policy and regulations
 Financial
 Working methods
 Knowledge

This resulted in the figure below of which a large, 
full-scale version is added to the appendices. This 
figure comprehends the corresponding bar-charts 
with the weight indicated by the respondents.

From analysis of this figure can be concluded 
demand is the major area of opportunities. In this 
increasing consumer’s demand is seen as the largest 
opportunity for the development of SuBu. 

Second most important area of opportunity is work-
ing methods in the sector. Improved collaboration of 
parties in the sector is addressed a large opportu-
nity. 

Third in line of importance is policy and regulations, 
under this aspects related to removing restricting 
regulations, enforcing by regulations, consistency, 
and governmental support. 

At 4th place a distinction could not be made: this 
place is shared by Technique and Financial. Starting 
with Technique: under this, aspects related to im-
proved buildings and products, involving end-users, 
and setting requirements different to provide space 
for improvement are named. 

Financial area is the second 4th position, better 
financial products is the largest opportunity in this. 
Literally last but not least is knowledge indicated, 
however multiple aspects under other categories 
relate to this. Knowledge usage and development 
is separately also named as opportunity for the 
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development.  

Not all headings could be placed under one of these 
subjects, some are on a different level or of a dif-
ferent nature and are thereby placed under ‘Other’ 
and treated separately. 
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8.1.1. Demand related opportunities
Respondents indicated aspects related to the 
demand as the largest opportunity for the develop-
ment of SuBu. 

The subject ‘Demand’ comprehends the following 
headings:

 3.1.10. Increasing prices of energy and 
 materials
 3.1.20. Increasing consumer’s demand
 3.1.19. Clarity and visibility
 3.1.18. Increasing urgency and awareness

The most important headings of these are: ‘increas-
ing consumer’s demand’ and ‘clarity and visibility’. 
In general can be concluded that increasing the 
demand for SuBu is the largest opportunity for the 
development of SuBu. 

If consumers are demanding for SuBu, that would 
support the development of SuBu. Good connection 
to consumer’s demands is needed for this. Making 
a lifestyle of it could also help the development. For 
this it is also important that marketing and commu-
nication improves.

Increasing urgency and awareness for SuBu together 
with increasing clarity and visibility would support 
the demand and thereby the development of SuBu.

8.1.2. Working methods improving
The second most important subject for the develop-
ment of SuBu is improving working methods in the 
building sector. 

This comprehends the headings:

 3.1.14. Improved collaboration
 3.1.11. Total packages

Collaboration is necessary for the development of 
SuBu is indicated by respondents. It is needed to 
get the right knowledge and expertise in the project 
at the right time. Collaborate and share knowledge 
is important to realize improvement and progress. 
Co-creation with a collective business model is 
important and an opportunity in this. Collabora-
tion should be based on trust. Process innovation 
is addressed to be the largest opportunity for the 
building sector itself. 

Next to that the sector collaborates and seduces 
consumers and clients with a total solution. A total 
solution that combines and optimalises individual 
benefits to a holistic optimal solution. This total 
package could also comprehend an optional all-in 
lease construction. 

8.1.3. Policy and regulations
After Demand and Working methods-related 
aspects, aspects related to Technique, Financial and 
Policy and regulations are named. As previously 
stated, a clear distinction on importance cannot be 
made. For start the subject Policy and regulations 
will be expounded.

This comprehends:

 3.1.2. Removing restricting regulations
 3.1.3. Consistent policy and regulations
 3.1.16. Consistent and reliable 
 government
 3.1.15. Governmental support
 3.1.17. Government uses tools they 
 possess
 3.1.4. Enforcing legislation
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In the field of policy and regulations, removing 
restricting regulations is an opportunity for the 
development. By removing these restrictions, room 
is created for developments. 

Next to this, the development would be supported 
by enforcing regulations. Making SuBu compulsory 
and thereby increasing the demand for SuBu could 
help the development. In general, it is seen as an 
opportunity for the development if the government 
would use the tools they possess. It would be an 
opportunity if the government would support the 
development of SuBu. This could next to legislation 
also be done with facilitating procedures or high-
lighting good initiatives. 

Next to this, consistency is named for government 
and policy to be a large support for the develop-
ment. Consistency in policy and regulations also 
support the government’s reliability which in itself 
supports the willingness of consumers and compa-
nies to invest in. 

8.1.4. Financial
These headings related to the financial aspect of the 
development of SuBu:

 3.1.8. Risks
 3.1.9. Financial incentives
 3.1.7. Better financial products
 3.1.24. Group consumers

The most important heading in this is the need for 
improved financial products. This is addressed to be 
the largest opportunity in this. This comprehends 
removing restricting legislation. To get SuBu finan-
cially possible, new financial products are needed. 
New financial models should comprise owner and 
user, with shared risk and profit. 

Next to that, it would be an opportunity if there 
would be financial incentives for SuBu. To make 
SuBu financially more attractive, cost decreasing 
developments are an opportunity. It would help 
the development if the pollutor would pay for the 
negative environmental effects. It would be an 
opportunity if payments would be done based on 
performance. 

It would be helpful for the development if prop-
erty owners would be involved more actively and 
property funds would be compared and compete on 
sustainability. 

It would also support the possibility to finance SuBu 
if risks would be decreased. This could be done by 
split-up risks or coverage. 

8.1.5. Technique

This comprehends:

 3.1. 12. Improved buildings and products
 3.1.5. Involving end-users
 3.1.6. Setting requirements differently

Improved buildings and products would be a sup-
port for the development of SuBu. Standardisation 
and specialisation would help the quality. Innova-
tioncylces should be closed to facilitate improve-
ment and innovation. 

Buildings should be built for multiple functions and 
multiple tenants: the should be considered more 
organic. A building which can adapt to changing 
circumstances. 

Next to that the number of failures should be 
reduced. Virtual building could support this and is 
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therefore an opportunity. 

Technical innovation is a part in this as well, devel-
oping new products that can compete right away. 
Sustainability should be implemented in a total 
alteration or renovation. 

8.1.6. Knowledge
Of minor importance addressed by respondents 
are aspects related to knowledge. It has however to 
be noticed that in multiple other subjects contain 
pieces of knowledge. 

This comprehends:

 3.1.13. Knowledge usage and 
 development

Increased level of knowledge at several stakeholders 
is addressed to be helpful and an opportunity to the 
development of SuBu. 

Combining and sharing knowledge would help the 
development of SuBu. Increasing knowledge is also 
a responsibility for education.

Faster and earlier feed-back what makes conse-
quences better and quicker visible makes earlier 
improvement possible.

8.1.7. Other
As previously expounded, under this aspects and 
headings which do not direct relate to previous 
named subjects are placed.

This comprehends:

 3.1.1. Solving impediments

In general is solving impediments is addresses as an 
opportunity for the development of SuBu. 

 3.1.21. Sustainability on a wider 
 perspective

For a good decision process it is important that ef-
fects of sustainability are from the entire width are 
taken into account. Some effects are indirect, not 
to oneself or uncountable. It is however addressed 
as an opportunity for the development to take all 
effects into consideration.

 3.1.22. Demographic developments

General developments in society comprehend or 
create opportunities for the development of SuBu. 
Developments like the aging society and shrinking 
and growing areas. 

 3.1.23. Areas of development

Areas of development in the building sector in 
which opportunities are located is the existing 
property stock. Specially the existing residential and 
office building are areas of development. Develop-
ments like the ‘energiesprong’ which focus on mak-
ing the existing stock more sustainable are therefore 
an opportunity for the development. 

 3.1.25. Residue 

Aspects as previously named in paragraph 3.1.25 
are named in this. 
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8.3. Conclusion of opportunities

1 Demand

1- Increasing consumer’s demand
2- Increasing urgency and awareness
3- Clarity and visibility
4- Increasing prices of energy and materials

Demand is indicated as the most important area of 
opportunity. The most important heading under this 
obviously is ‘Increasing consumer’s demand’.

2 Working methods

1- Improved collaboration
2- Total packages

The second most important area is working 
methods and methodology in the sector. Improved 
collaboration is the largest challenge for the build-
ing sector itself as one of the respondents typified. 
With improved collaboration also total packages can 
be offered.

3 Policy and regulations

1- Removing restricting regulations
2- Enforcing regulations
3- Consistency
4- Governmental support

At third place on rate of importance of opportuni-
ties for the development of SuBu is Policy and regu-
lations analysed. This comprises multiple aspects as 
mentioned above.

4 Technique

1- Improved buildings
2- Involving end-users
3- Setting requirements differently

At shared 4th place is technique indicated.

5 Financial

1- Better financial products

At second 4th place, the financial sector is posi-
tioned. In this the largest opportunities are located 
in better financial products to support the develop-
ment of SuBu.

6 Knowledge

1-  Usage and development

At last place knowledge is positioned, under this 
usage and development is the obviously the most 
important heading. 
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Chapter 9: Development of SuBu

9.1. Intro

In this chapter an analysis will be made of the devel-
opment of SuBu. How did it develop so far and how 
is it currently developing? This analysis will be based 
on a comparison between literature and respon-
dents’ outcome. 

In interviews was next to the questions on hin-
drances and opportunities questioned on their view 
of the development of SuBu.

Firstly a literature analysis will be expounded, sub-
sequently the interview outcome will be described 
and analysed. Ending with a comparison and analy-
sis of these two sides which leads to the conclusion 
of the development of SuBu.

9.2. Literature analysis of the
development of SuBu

In this paragraph will be focussed on the develop-
ment of SuBu. How did it develop, what is current 
status, and how can it develop.

Previously was already concluded that sustainabil-
ity developed according a wave-pattern, in which 
it came from far, disappeared during crises, and 
returned larger. Since the last wave of attention it 
integrated in politics and businesses that it was too 
strong to fade. The first positive wave was during 
the 70’s, the second during the mid-80’s till begin 
90’s.  The third wave started at the beginning of the 
new century to grow.

 
9.2.1. How did it develop?
Melchert  (2007) describes these two major periods 
of environmental development in the Netherlands 

as: firstly the development in the 1970’s in which 
sustainable building solutions developed itself in 
self-sufficiency (Melchert, 2007).  The second period 
was in the mid-1980’s in which policy’s aim for envi-
ronmental efficiency of buildings (Melchert, 2007). 

The Dutch newspaper “Volkskrant” published on 
august 30th 2008 an article with the title “sustain-
able building construction has still not yet outgrown 
its infancy”. This article was published on account of 
the publication by PriceWaterhouseCoopers (PWC) 
Dutch trends in Real Estate 2008. The conclusion 
of this report is that although the Dutch real estate 
market has full of attention to sustainable build-
ing engineering but in practice very little is actually 
realised. 

Impact of measurements so far
Klunder (2002) states that until 2002 energy saving 
measures contributed less than 5%; while environ-
mental pressure increased with 6-9% due to use 
of non-renewables. Reduction on impact due to 
dematerialization is according to Klunder negligible 
(0%). Particular material selection and industrial 
production however contribute for 13% on decrease 
of environmental impact. Large profit -20%- can be 
gained by the increase of lifespan of the building 
and building parts. (Klunder 2002) Concluded from 
this can be that industrialization and increase of 
lifespan are the most effective interventions.  

Behind schedule in the year 2000
Dobbelsteen (2002-121) shows that SuBu walks way 
behind the target for 2040 and states that thus ac-
celeration is needed. 
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Duivestein (2009-65) stated that in 2002 there was a 
decreasing attention for SuBu in the Netherlands. 
Kok and Jennen (2011-103) did a search to the sus-
tainability of office buildings in the Netherlands.

What strikes in that search is that since the period 
2001-2010 more than half of all office buildings was 
built with a label A or better. In the same period the 
EPC restrictions were increased to the level of the 
A-label. So legislation was most likely a driving force. 

What strikes from the lower figure is that the size of 
buildings decreases after label A and better. Roughly 
said, office buildings containing an A++-label, are 
ten-times smaller on average compared to office 
buildings containing an A-label. Apparently it works 
better for small buildings to obtain an A++-label 
than for large office buildings. 

Kok & Jennen conclude that the interest for energy 
efficiency in the building sector has risen during 
the last two years in a steady development (Kok & 
Jennen, 2011), it however is not widely spread in 
practice. 

 “Sustainable building starts slowly due 
 to standard economic thinking and a 
 shortage on knowledge.” – (Hal A. v., 
 Duurzaam bouwen is nog onontwikkeld 
 gebied (in Dutch), 2010)

figure: Energy labels (Kok & Jennen)

figure: Size of energy labelled office buildings (Kok & Jen-

nen)

figure: progression of development of SuBu (Dobbelsteen)
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9.2.2.  Current building practice
Kibert (2003) argues that it may seem that sustain-
able construction is a success story but it is not at 
the moment. Nevertheless there is an increase in 
market pull: mainly in commercial development 
i.e. office spaces, this to reduce the maintenance 
costs and simultaneously increase their image (Klein 
Woolthuis, 2010). 

 “If ambitions, stated on paper are 
 compared with current practice man can 
 come to no other conclusion than that a 
 lot needs to be done” - (Hal A. v., 2010)

Case studies of Van den Dobbelsteen (2004)reveal 
that recent constructed office buildings perform 
hardly better on a sustainability score than office 
buildings from 1990. Concluded from this can be 
that development of sustainability in the build-
ing sector restricted to at least office-buildings did 
not develop well over time. In more than 10 years 
nothing substantial changed (Dobbelsteen, 2004). 
It is questionable whether or not these modest 
improvements had been accomplished when the 
government had not tightened building regulations.

However the awareness of stakeholders in the 
building sector in the Netherlands did grow quite a 
bit during the last years (Egmond, 2010), only the 
frontrunners.

The Dutch property market has its mouth full of 
sustainable building but in practice very little is 
happening. This is one of the main conclusions of 
a study done by PWC in 2008  an published in the 
Dutch newspaper Volkskrant. 

Contemporary building practice seems not to 
be very sustainable, this in contrast to the need, 
intention and pretentions to build more sustainable 

(product and process).

Van Egmond (2010) concludes that implementation 
of sustainability measures still not have very much 
taken off.  This is housing corporation’s tenants is 
interested in sustainable building emerged from a 
market research in 2001 (Egmond, 2010).

Traditional design and construction processes in the 
building sector are blamed to be unsustainable due 
to the waste production, resources depletion (Eg-
mond, 2010). Combining this with the inefficiency 
and failure costs which ravages the building sector 
for years  brings to the conclusion that the building 
sector sorely needs innovation.

Roger’s innovation adaptation
Previously the Roger’s adoption of innovation was 
set-out. According to Van Hal in the building sector 
there is a weak point in this process, located at the 
early majority as visualised in the figure below (Hal 
A. v., Merger of interests, 2009). 

figure: Adoption curve with frustrating early majority (Van 

Hal)
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It appears according to Van Hal that working meth-
ods in the building and service branch is strongly 
standardized that changes in this methods are hard 
to accomplish. The tendering on price restricts small 
and middle sized companies to distinct themselves 
on quality (Hal A. v., 2009). This frustrates the devel-
opment and acceptation in the building sector. 

Rotmans (2010) argues that the building sector is at 
the start of an acceleration phase which currently 
is very vulnerable. This is visualized in the figure 
below. 

 transparent, and looks outside their own 
 world.

These both graphs (2009 and 2010) indicate the 
crucial aspect in the building sector at the same 
position: at start of the early majority. According to 
Van Hal that is the point of restriction in the devel-
opment. Rotmans argues that the current position is 
fragile and a point of take-off for acceleration. 

9.2.3. Policy on sustainable building and 
regulations

 “Dutch environmental policy intensified in 
 the mid-1990’s and slowed down after 
 2001-2002.” (Noailly, Batrakova, & Lukach, 
 2010 -54)

Previously concerning SuBu was already concluded 
that policy regarding sustainability was inconsistent 
which negatively influenced the development. Since 
SuBu is part of sustainability, inconsistent policy, 
most likely influenced the development of SuBu 
negatively as well.

In the Netherlands all building requests are checked 
with the Dutch building regulations (Dbr) (in Dutch: 
Bouwbesluit). These regulations, performance 
based, are divided into five chapters/categories: 
safety, health, usefulness, energy consumption, and 
the environment. The latter chapter was added in 
1998 but is still entirely empty. Within the Dbr a 
distinction is made between existing buildings that 
are on-going an adaption and new buildings. Legisla-
tion for existing buildings is less hard than for new 
buildings. The legislation is meant for all buildings 
and therefore counts as the bottom level of require-
ments. The level of this Dbr is consequently rather 
low and especially not ambitious or utopian. 

Roads for transition of the building sector according 
to Rotmans are:

- The building sector as service delivering 
 industry
- The building sector contributes to social 
 added value
- The building sector as an innovative 
 industry
- The building sector that is open, 

figure: Adoption curve with current position (Rotmans)



246

Subsidies
Within the last decade, several subsidies on envi-
ronmental positive elements were granted. The 
fact is however that there were many changes in 
the subsidy program. These changes did not help 
the development of sustainability because of the 
insecurities of governmental subsidies. The subsidy 
policy changed even more frequently than there 
were governments which led to insecurities at inves-
tors and consequently abstention. 

History of Dutch regulations 
Since 1996 a breakthrough in the energy saving situ-
ation came with the implementation of the EPN (En-
ergy Performance Norm ) in the Dutch building code 
which resulted into the EPC. This was the first direct 
regulation on energy saving in the built environment 
(Van Egmond 2010-90). The EPN focuses on energy 
saving but not on sustainability in total. 

The Dutch policy widely used indirect instruments 
to stimulate sustainability, both positive and nega-
tive. Negative: based on the polluter pays principle 
and positive, based on subsidies for energy as well 
as innovation in total  (Egmond, 2010).

9.2.4. Summary of literature
The development of SuBu as part of the larger sus-
tainability movement developing in wave-pattern. 

Current realizations do not show significant progress 
on the development of SuBu although there ap-
pears a growing market demand for SuBu.

Awareness of the need for SuBu grew mainly at 
frontrunners. In general in practice very little is hap-
pening although companies plead otherwise. 

Previously was shown that policy on sustainability 
was not very effective, the same applies for SuBu. 
Actual environmental performance of buildings 
appeared to be improved but most likely due to 
increased regulations. 

Below a chronologic overview of the facts and state-
ments described in this chapter

- 2000: Dobbelsteen stated that the 
 development tails behind the objective 
 targets
- 2002: Energy savings appear less than 5% 
 contributing
- 2003: Sustainability construction seems 
 like a success story but in fact is not 
 (Kibert)
- 2004: Dobbelsteen concludes that offices 
 perform hardly better than in 1990.
- 2008: An article in a Dutch newspaper 
 based on a report of PWC states that SuBu 
 had still not outgrown its infancy. It is full 
 of attention but in practice very little did 
 happen.
- 2009: working methods are too strong to 
 integrate service and small and middle 
 sized companies.
- 2010: Awareness grew during the last 
 years, but only frontrunners really worked 
 on it (Egmond).
- 2010: CPP concludes that policy on 
 sustainability was too fragmented to 
 support the development.
- 2010: Rotmans states that the building 
 sector is at a starting point of an 
 acceleration phase.
- 2010: Klein Woolthuis concludes that 
 there is a growing market pull for SuBu, 
 mainly on offices.
- 2011: Jennen& Kok indicate that 
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 regulations supported the level of SuBu.
- 2011: Jennen & Kok conclude that interest 
 for SuBu steadily developed during the 
 last two years, but in practice not widely 
 spread

From their both graphs (Hal, 2009)& (Rotmans, 
2010) can be concluded that the building sector is 
at start of an acceleration phase in which the early 
majority is needed to integrate. These are however 
though to incorporate due to strong standards in 
the sector.

Concluded from the list above and the combination 
of the two graphs can be that the attention for SuBu 
is widely present, it is however not widely spread 
in practice. Current realizations are not satisfying 
and tails behind to achieve global sustainability 
objectives. The current position is at the start of an 
acceleration period. To achieve this it is however 
necessary that the early majority incorporates in 
this development.

9.3.1. Respondents’ perspective on the 
development

1: Marjet Rutten
The development of SuBu is going way to slow, and 
should be accelerated therefore. If the building 
sector does not do it their selves, other parties will 
take over.

2: Emilia van Egmond- De Wilde de Ligny
The development of SuBu goes slow and wavy, 
driven by external factors. 

Typical is also that on product level, develop-
ments and improvements take place, on system 
level (implementing products in elements) on the 
contrary not.

3: Jos Lichtenberg
The Netherlands internationally already tails behind 
in the development of SuBu and the development 
goes too slow. There is no time left anymore. 

The Netherlands is also behind in the development 
of renewable energy comparing to other countries. 
This also due to the absence of policy on this area.

4: Gerard Vos
The development of SuBu goes in between ‘good’ 
and ‘slow’. It already did come up an end, but much 
still needs to be done.

One would like that the development would be 
faster, but it is according to Vos realistic the way it 
currently develops. 

When one looks at the demographic and environ-
mental developments, it stays behind. The Nether-
lands internationally lags behind in this. Accelera-
tion will come although it takes more time than 

9.3. Interviews

Similarly to the definition of SuBu, respondents 
were also questioned on their perception of the 
development of SuBu. How would the respondent 
typify the development? ‘Much too slow’, ‘slow’, 
‘good’, ‘fast’, ‘too fast’, and why.

In the following paragraph an overview of the 
respondents’ perspective on the development is 
collected.



248

some prefer. 

Interest in the building sector rises although fre-
quently for image issues. 

5: Ron de Goeij
The development of SuBu goes between slow and 
much too slow. This because much more is possible 
than currently done. 

More is proclaimed and technical opportunities are 
larger than currently actually is done. 
The building sector is currently in a transitional 
phase, everybody is convinced of the need, but 
one does not exactly know how but over time this 
becomes standard. 

6: Michael Urlings
The development of SuBu is much too slow, in other 
countries this development goes faster than in the 
Netherlands. Sustainable projects need more time 
than projects of which non sustainable targets are 
proclaimed.

7: Tom Bosschaert
The development of SuBu goes much too slow, at 
this rate even the Kyoto objectives are not achieved.
Currently old stuff is presented on a new way but 
this is no real innovation.

8: Willem Adriaanssen
The development of SuBu, increases rapidly the 
last two years, currently it goes fast. Two years 
ago this was still completely different, at that time 
sustainability could be used as distinguishing aspect, 
currently the contrary counts: not being/ handling 
sustainable has become a disqualifier. 
Sectors that were strongly regulated currently lay 
behind in this development and need time to catch 
up. 

9: Andy van den Dobbelsteen
The development of SuBu goes slowly, what cur-
rently is done, was already thought out in the 80’s.
Currently the moment has come that the govern-
ment needs to choose areas that will be supported. 
There is not enough time left to support everything 
yet.

10: Anke van Hal
There is a growing awareness in society which is a 
good development. Previously when the govern-
ment retrains, the development stagnated as well, 
this changed: currently the development of SuBu 
stays. 

Although awareness may grow, the Netherlands lays 
behind in the development, this turns out a study in 
which countries are compared. 

The Dutch government does not support the devel-
opment and does not address it as important which 
causes uncertainty and reluctance at people. 

The current crisis frustrates and stimulates the de-
velopment. On the one hand, the budget available is 
limited but on the other hand, the crisis made clear 
the need to act entirely different.

11: Ivo Opstelten
For the development of SuBu, two things need to be 
differentiated: the development of knowledge and 
the implementation of this knowledge in practice. 
On development, the Netherlands walks in front of 
this internationally, on implementation there is an 
arrearage. The building sector has however much 
potency to decrease the energy consumption. In 
the built environment unnecessary much energy is 
used.
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12: Herman Eijdems
The development goes slowly, if we do not acceler-
ate now, objectives for over 30 years are not going 
to be achieved otherwise. 

Many parties in the building sector keep pointing at 
each other without actual action.

13: Aart Jan Gorter
The development of SuBu goes slow, development 
appears to be though and requires persistence. 

Natural tendency at difficulties is to return to com-
mon habits, to standard solutions. 

14: Atto Harsta
The development of SuBu goes way too slow: com-
pare the situation on current building sites to where 
currently is worked on in engineering companies to 
the objectives for 2050. The development is acceler-
ating but still too many parties are not really aware 
of the urge. 

15: Remko Zuidema
The development is way too slow and much too 
fragmented. The focus is too much on energy 
and too less on material whilst the energy issue is 
caused by shortages of materials.

16: Albert Hulshoff
The development of SuBu is slow, in the existing 
residential market hardly anything happens. In new 
build property indoor air quality is questionable.

17: Stefan van Uffelen
The development goes in positive direction, it accel-
erated the last years. This is the first crisis in which 
sustainability did not disappear to the background. 
Sustainability is by some indicated as the only way 
out of the crisis. 

18: Jan Rotmans
Looking to where it came from, it already passed a 
distance but still needs a long way. From a tran-
sitional perspective the development of SuBu is 
halfway and takes another 20 years to become part 
of people’s DNA. 

However the building sector is currently accelerat-
ing, consumers’ demand is growing faster which 
results in an increasing mismatch. 

19: Jan-Maarten Elias
The development can be typified as stormy, compa-
nies aim to but looking for the right way. Everybody 
looks too much from his own perspective and is 
afraid to open up and be vulnerable.  This is a learn-
ing process. This process goes slow. 

20: Marcel de Boer
When financial benefit can be created, the sustain-
able building develops fast, when there however is 
not, it develops slowly. When sustainable measures 
are affordable, they are a hit, whenever extra needs 
to be paid, they are not. 

21: Marlon Huysmans
Sustainable building develops slowly; technical pos-
sibilities are larger than actual realizations.

22: Sander Holm
Sustainable building in general develops too slowly: 
technical it is possible, financially it not yet suc-
ceeds. It is therefore not a technical story anymore 
but it turned into a financial. SuBu needs to pay of.

It however, compared to the 1990 situation already 
come an end, but the potency is not fully used. 
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23: Hennis de Ridder
The development of SuBu goes too slow: it is much 
too fragmented. The sector works on realizing 
individual sustainable buildings whilst this does not 
create a sustainable building sector. 

The building sector works on too many individual 
things which results in that fewer improvements are 
realized and it is much too expensive. For realizing 
progress, it requires to examine on a higher step: 
implementing all aspects. The aim is that the total is 
larger than the sum of all parts.

24: Peter Linders
The development of SuBu goes too slow, although 
sustainability has become more important, the price 
remains crucial. Decisions are still mostly based on 
initial costs. The group who decides on total cost of 
ownership grows but is still a minority. New finan-
cial models are created: there must be an earning 
model for SuBu. 

It is in this development also important to create 
a long-term relation with partners, employees and 
customers.  

25: Alexandra van Huffelen
The development of SuBu is bipartite: sustainability 
in the existing property develops different than in 
new property development. There is a strong and 
good development in new development, especially 
in commercial and industrial building; the develop-
ment of SuBu in the existing stock goes however 
slow, especially in residents. The existing stock is 
however the largest challenge and task. 

26: Dorine Putman- Devilee
The development of SuBu is astonishing slowly: 
study shows that the level of sustainability of 
realized projects is slightly higher than building 

regulations whilst these belong to 30 years ago. It 
is a wrong incentive to just have to meat building 
regulations; it does not drive to realize maximum 
performance. 

The sector is aware of working in a wrong system, 
opaque and trying to make profit out of failures.
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9.3.2. Analysis
Some respondents indicated two qualifications 
either: it is in between ‘good’ and ‘slow’, or on this 
part the development goes ‘slow’ but on that part it 
goes ‘fast’. These double indications are both visu-
alised. This explains why the total surpasses 26.

From this table above can be concluded that the 
majority of respondents typify the development of 
SuBu as ‘slow’ or ‘much too slow’.

From descriptions given by the respondents, which 
were previously expounded and summarized in the 
upper right column of the table, can be concluded 
that the development of SuBu progresses slowly 
and is behind. 

The development of sustainability in the Nether-
lands, internationally tails behind. Sustainability 
in the built environment likewise. Acceleration is 
needed despite that according to some during the 
last two years the development accelerated. This 
is the first crisis in which sustainability did not sink 
and temporary disappear. 

The development of SuBu already came from far but 
still needs to pass a distance. Current realizations 
are insufficient: things which are currently done 
where already thought out in the 80’s. 

In this tempo, international objectives will not be 
achieved. For this, acceleration is required. Kyoto 
objectives and EU-agreements on decrease of envi-
ronmental impact will not be fulfilled. 

In general the focus in sustainability it according to 
some too much on energy and too less on materials. 
Companies are aware of the need, are willing to 
change but do not exactly know how. Companies 
are looking and pointing to each other without tak-

ing action. 

The development of SuBu progresses slowly be-
cause technical possibilities are larger than actual 
realizations. Technical capabilities are present, 
financial organization however turns out a larger 
challenge what currently not succeeds.

Although the attention for lifecycle cost approach 
grows, initial costs are still decisive. New financial 
and revenue models are needed and increasingly 
applied. Companies need to be able to make money 
out of it. Affordability is an important factor in the 
development of sustainable products and buildings.
 
The development of SuBu is too fragmented: too 
much focussed on separate issues and products 
whilst this does not make the sector sustainable. 
Besides that this also results in that products are too 
expensive which frustrates further development.

9.3.3. Summary of interviews
From the analysis of the respondents perspective on 
the development of SuBu can be concluded that the 
development of SuBu goes too slow, despite that 
some positive acceleration is noticed during the last 
years. 

Acceleration is needed to achieve the international 
environmental objectives such as Kyoto and EU-
commitments.

For the building sector the largest challenge appears 
financial capabilities. Technical possibilities are 
larger than actual realizations. One of the major 
issues is making it affordable. There is a growing at-
tention for lifecycle cost approach but still the initial 
costs decide the market the most. New financial 
models are needed to make it affordable. Similarly, 
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new revenue models are needed for companies to 
be able to create a positive business case out of it.

Although many companies in the sector are aware 
of the need and are willing to move and invest in, 
they do not know exactly how.

For improvement and progress it is needed that 
the building sector focusses on the entire system 
instead of focussing on individual buildings. Indi-
vidual sustainable buildings do not make the sector 
sustainable. 

incorporated in this development. Combining 
these two underlines results in a limited progress 
in involving companies. This supports the general 
conclusion. 

In literature was stated that although attention 
was spread widely, in practise little progress was 
realised. The too fragmented policy that counter 
effected the development did not support that 
progress. 

In interviews was next to this stated that afford-
ability is an important aspect for the success and 
development of SuBu. Initial prices remain very 
important although awareness of the need for total 
cost of ownership approach grew, initial costs re-
main crucial in decision processes. In interviews was 
therefore pleaded for the need for new financial 
models for funding and businesses. 

In interviews was next to this issued that the de-
velopment of SuBu focussed too much on energy 
and too little on the material aspect of SuBu. Next 
to that was argued for a more integral and total ap-
proach of the development. Currently the develop-
ment is too fragmented: focussed on improvement 
of individual products and not on improving total 
concepts, let alone the entire sector. Typical in this 
was the argument of one of the respondents in this 
that multiple individual sustainable buildings did not 
make the sector sustainable. 

9.4. Conclusion

A comparison of literature analysis to interview 
outcomes is expounded in this paragraph.

From literature was concluded that current real-
izations do not show significant progress on the 
development. Consequently the development of 
SuBu therefore progresses too slowly. This corre-
sponds with the main conclusion of the interview 
outcomes on the development. The vast majority of 
the respondents addressed the development as ‘too 
slow’. Therefore the main conclusion of the devel-
opment of SuBu is that it progresses too slowly. 

Both literature and interview outcomes agree on 
that the current level and situation of SuBu is insuf-
ficient. 

During the last few years the attention for SuBu 
grew, the development progressed during the last 
few years according to literature and interviews. 

From interviews was added to this that companies 
are aware, willing, but do not know how. Literature 
ascertained that the early majority is not really 
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This chapter will focus on the definition of ‘sustain-
able building’. From literature and interviews ap-
pears that multiple definitions are used, which can 
and is causing indistinctness. 

Previously in literature already multiple aspects 
of the sustainable building definition were set out 
which will briefly be summarized in the following 
paragraph.

Subsequently an analysis of the interview outcome 
will be expounded in which was also asked what 
their definition of SuBu is.  

The following aspects appeared from literature to 
be important in SuBu:

Chapter 10: Definition of SuBu

10.1. Literature 

Literature analysis to different concepts, aspects, 
and definitions resulted in the conclusion that none 
of the definitions comprised all the named influ-
ential factors.  Literature showed that there is no 
undisputed definition of SuBu, which also causes 
unclearness during projects. 

In literature the following definition was therefore 
formulated:

 “Sustainable building is creating, funding, 
 and maintaining a built environment 
 which is sound and pleasant for both man 
 and nature, that inspires and fulfils user’s 
 needs, and comprehends buildings 
 likewise; buildings which are created in 
 an efficient and effective process, using 
 minimal materials and energy and are 
 designed to adapt for future changing 
 de-mands and re-use of materials; in 
 which the need for energy is minimized,  
 usage effectively, and at least partly pro-
 duced local; building(s) that could endure
 forever.” 

10.2. Interviews

During the interviews, besides the questions regard-
ing hindrances and opportunities also other ques-
tions were asked. One of that was how they define 
SuBu. What is sustainable building to them?

10.2.1. Respondents’ definitons

1: Marjet Rutten
 “Sustainable building is building property 
 that initially and during exploitation as 
 minimal environmental impact as 
 possible.”

2: Emilia van Egmond- De Wilde de Ligny
For the definition 3P’s is used: people, planet, profit. 
A building must fit in contemporary society without 
restricting future possibilities for people, environ-
ment, surrounding and society. 

3: Jos Lichtenberg
SuBu contains a material and an energy exponent. 
In which the first is the most important. The current 
focus is too much on energy.

4: Gerard Vos
OCF-definition for sustainability: materials and 
climate. Future generations should have the same 
possibilities as current generations. 

Next to that it also relates to that building should 
be done future-proof. There is besides this too little 
attention for shortages on materials which will only 
rise. 
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5: Ron de Goeij
Building such that negative environmental impacts 
are minimal and even positive. This also involves 
that property should last as long as possible for as 
many as possible functions. 

6: Michael Urlings
Sustainable building is so wide and complex that we 
should not want that. Firstly the energetic and com-
fort element should be focussed on. Materials and 
transport are also important but firstly the energy 
and comfort should be focussed on. Of course the 
OCF definition counts as the definition for SuBu but 
this definition is too wide. 

7: Tom Bosschaert
Sustainable building is always part of a larger system 
discussion that is context, time and space depen-
dant. Sustainability is a quality of a dynamic system.
Objects in itself cannot be sustainable or not, it 
depends on what you do with it. 

8: Willem Adriaanssen
SuBu also involves sustainable development 
because sustainability is not only in the building 
process itself. Connection to the users’ needs is 
important and crucial in this. 

Facilitating users of the property is the most impor-
tant factor in SuBu. Good inner-climate is important 
for this. 

Next to this, it should be taken in mind for which pe-
riod is build. Build something for a limited lifespan 
of 15 to 20 years or build something that lasts much 
longer. In this latter case flexibility should be taken 
into buildings design and engineering. 

9: Andy van den Dobbelsteen
Building such in a way, which can be sustained until 
the end of times. 

Van den Dobbelsteen also refers to the definition of 
Kristinsson: “Sustainable is everything in the built 
environment that future generations would like to 
inherit, use and maintain.”

10: Anke van Hal
Good sustainable building is: taken into account cur-
rent and future stakeholders’ interests, for people 
here but also on other places of the world. 
It is important for SuBu to absolutely not comprising 
on qualities of which contemporary users demand 
for.

11: Ivo Opstelten
OCF-definition. Sustainability in the built environ-
ment has to do with net-energy neutral, sound 
inner-climate and usage of sustainable materials 
which leads to an untroubled and affordable life for 
now and in the future.

12: Herman Eijdems
 The Dutch Government Building Department, for 
which Eijdems works, does not decide, nor define 
sustainable building: they follow governmental 
policy. 

Two major parts are however energy and materials, 
of which the first is the largest attention. This will 
probably remain likewise under European policy for 
the coming years to become energy neutral in 2020.

13: Aart Jan Gorter
Sustainable building is about lengthening lifespan 
of residents. It is important in this that energy ef-
ficiency demands need to be high, subsequently 
sound and environmental materials should be used.
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Involving end-users in this appears difficult due to 
long and insecure procedures.

14: Atto Harsta
Building such that this not negatively effects the 
environment on any way and leaves it better than 
before. Future generations should have more pos-
sibilities than before. 

There is according to Harsta not one ideology of 
sustainability: every ideology and definition contains 
good point, some aspects return in different ideolo-
gies/definitions. This is logical because it is a coher-
ent whole: one cannot solve energy issues without 
solving materials aspects.

15: Remko Zuidema
There are three themes in this: sustainable, societal 
and systems. Sustainable is designing another solu-
tion for the same demand. Societal is a changing 
demand which leads to different solutions. Systems 
are needed for calculation and to create a revue 
model. 

Sustainable can be seen under the heading planet 
and societal can be seen under people.

16: Albert Hulshoff
A sustainable building is a building that performs 
optimal on all P’s, how many there are (People, 
Planet, Profit, Project, Pride, etc).

The key issue is to keep improving but keeping it 
affordable.

17: Stefan van Uffelen
SuBu is leaving the world a better place; the build-
ings we made should contribute to that. This also 
comprehends circular thinking.

18: Jan Rotmans
It is impossible to come up with a perfect definition 
of sustainability: it is an arguable concept that is 
time and context bonded.

When you look at it from a wider perspective one 
could say that SuBu is making something that will 
nobody ever would like to get rid of. 

This comprises energy efficient, environmental 
friendly materials, and C2C for example.

Sustainable area development is about creating 
value: social-cultural value, economic value, eco-
logic value, and financial value. Buildings can be a 
contribution itself nowadays.

Buildings should be built for multiple tenants for 
multiple periods: flexibility and adaptability is 
needed to facilitate this. 

Currently the focus is on technical aspects like 
energy-neutral and C2C, this focus will shift towards 
organic building: building for multiple lifecycles for 
multiple tenants and users.  

19: Jan-Maarten Elias
Sustainability is being aware that current handling 
affects the future. Sustainable building is realizing 
buildings that remain attractive for 10 or 100 years. 
Something of which future generations benefit. 
Besides that, sustainability is also in employees and 
company results.

20: Marcel de Boer
Sustainable building is lengthening the lifespan 
of buildings. The lifespan of empty buildings has 
ended, this could be lengthened through transi-
tions. Demolishment is not lengthening and hereby 
unsustainable. Improving healthiness/indoor quality 
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is also lengthening, lengthening of human life and 
buildings lifespan. 

Multiple definitions are used, which sometimes 
causes indistinctness. 

21: Marlon Huysmans
Sustainable building is as Vd Dobbelsteen states: 
building in a way that could last forever. 

22: Sander Holm
OCF- definition which comprises economic, social, 
and environmental aspects that provides future 
generations the same opportunities. 

Sustainability in the broadest sense, comprising 
health, maintenance, feasibility, etc.

23: Hennis de Ridder
3P’s: people, planet, profit.

People: buildings must be healthy for users

Planet: buildings must not extract materials from 
the earth

Profit: buildings must result in profit for the ones 
making, using, and maintaining them

24: Peter Linders
Values on people, planet, and profit must be se-
cured. This also involves functions and lifespan. 

25: Alexandra van Huffelen
Sustainable building means sustainability in the 
entire cycle: negative environmental impact over 
the building’s entire lifespan as low as possible. 
This also comprehends materials and the re-use of 
these, energy and location. It is an integral issue 
that should be viewed and judged integral. This also 

comprehends the building’s surrounding area. 

Sustainable buildings should be able to accommo-
date multiple tenants, and not designed specifically 
for the first tenant. Because the way of living and 
working is in constant movement, buildings should 
be able to adapt to this. Building should or be easily 
adaptable or easily be disassembled.

26: Dorine Putman- Devilee
The most important in sustainable building is real-
izing property of which people like it and like being 
in or at it. 

Next to that, renewable materials should be used 
as much as possible. Accommodating multiple func-
tions is also important. This comprises investing in 
a strong elevation and to create space for variation 
inside.

Accessibility is also important for sustainable 
building: building on a location that can easily be 
accessed by its users. 

Real sustainable building also comprehends sound 
financial models. 

10.2.2. Analysis
To analyse these different definitions of SuBu, firstly 
all aspects where listed and categorized.  Secondly 
a table was made with these points, in which all 
respondents’ definitions are listed.
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The main conclusion that can be drawn from this 
table is that there is no general definition of SuBu 
for common use. All respondents came with a dif-
ferent definition of SuBu. There are however some 
aspects to be distilled that are commonly used or 
part of the given definitions. Some of these aspects 
relate to the larger level of sustainability.

Sustainable
In general for sustainability the OCF definition was 
mentioned together with the triple P approach of 
People, Planet, Profit. 

Besides this, environmental impact should me 
minimal, not negative and even positive. This im-
pact should be considered over the entire lifespan, 
initially and exploitation. 

Besides this, it is also mentioned that sustainability 
is part of a larger system. Sustainability is therefore 
context, place and time dependant. In other words, 
whether or not being sustainable of something 
(building) depends on the context, the time and the 
location. Therefore it is according to these respon-
dents difficult/impossible to come up with a perfect 
definition for sustainability. 

Besides this previously, there should be moved/di-
rected to a circular economy. 

Sustainable building
From the table can be concluded that the most 
important aspects are: 

- future generations
- flexibility
- materials
- energy
- users 

Future generations
Sustainability comprehends that acting such that 
future generations have at least the same possibili-
ties as currently. This is also an important part of the 
OCF definition. We should act and build such that 
future generations benefit. Building property that 
future generations would like to inherit, to use and 
maintain. Create real-estate which people like. This 
has also to do with creating value, another point 
mentioned by one of the respondents. If value is 
created, which can be done on economic, ecologic 
or social grounds, this makes that people want it to 
keep. 

Building such that it can be done forever
Building should be done such in a way that that 
can be done forever. Besides that, future develop-
ments such as rising sea-level should be taken into 
account. 

Flexible, multiple tenants and functions
Buildings should be designed for multiple tenants 
and multiple functions. Tailored-fit for the first users 
does not fit in this, buildings will outlive the first 
tenant by far and should therefore not be designed 
specifically to that. 

Flexibility is an important aspect in this and needed 
for the multiple tenants and functions. Buildings will 
be more organic: for multiple lifespans and tenants. 
Let different individual tenants in a building grow 
and shrink. 

For buildings this means that they must be designed 
integrated flexibility for the long-term. When how-
ever one decides to design for the short-term, than 
disassembly should be integrated in the design. 
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Materials
The use of materials and the urge of material 
shortages is an underexposed aspect in Sustainable 
building. Currently the large focus is on energy and 
decreasing the need for that. Shortages of materials 
are already there and will only further increase.
 
The materials used for buildings should be renew-
able. Besides that, materials should be reused as 
much as possible. 

Energy
Energy is another important aspect of sustainability. 
Buildings should be energy efficient and preferably 
net energy neutral. 

Users
It is of major importance according to respondents 
to meet current needs of users in sustainable build-
ing. Innovative sustainable products need to fulfil 
users’ current demands, products can be environ-
mental beneficial but when people do not want 
them, it will not be a success. This also compre-
hends a good indoor climate and creating a healthy 
surrounding for users.

Integral
Sustainable building is a much comprehending 
concept, all aspects should be taken into account. It 
is an integral approach.

Aspects like: feasibility, maintenance, location/sur-
rounding, accessibility, transport, affordability, and a 
sound financial model are all part of this. 

To make a business case of SuBu, a system is needed 
to be able to calculate the model.

10.2.3. Conclusion of interviews
Concluded can be that the concept of sustainable 
buildings exists out of many aspects, which all play 
a part and need to be taken into account in an inte-
gral approach and decision making process. 

The key aspects appear to be:

- Sustainability is a quality of a larger 
 system which is space, time, and context 
 dependant
- No or minimal environmental impact over 
 the entire lifespan or positively 
 contributing
- OCF definition together with People 
 Planet Profit
- No compromise for current users and 
 clients, create something that people like
- Not less, preferable more possibilities for 
 future generations
- Create buildings that are flexible for 
 multiple tenants and functions which are 
 adaptable.
- Use as less materials as possible, the 
 materials used should be renewable, and 
 make materials re-usable
- Decrease energy demand as far as 
 possible, ideally to net energy neutral.
- Connect to current needs of users 
 including a good and healthy inner climate
- Take also into consideration feasibility, 
 maintenance, location/surrounding, 
 accessibility, transport and affordability



261

III

Analysis

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3    4 - 5 - 6     7 - 8    9 - 10     11 - 12 - 13 
Part IV

 - Conclusion

Comparing interview outcome to literature outcome 
results leads to the main conclusion that there is 
no general accepted or common definition of SuBu. 
This was concluded from literature but also from the 
differentiation of definitions given in interviews.

There are however some common aspects that fre-
quently are used. In interviews on a high level SuBu 
is seen in line with the OCF and the 3P definition. 
Which comprises that future generations should 
have the same possibilities as current generations. 
In this people, planet, and profit need to be satisfied 
or benefit. These principles were also notified in 
literature.

Aspects which were both in interviews as literature 
named are:

- Users
- Energy
- Materials
- Environmental impact
- Future generations
- Building such that it can be done forever
- Flexibility

Building should fulfil current en future needs of us-
ers. Flexibility is needed to facilitate adaptations to 
meet changing needs.

Buildings should have minimal environmental im-
pact and actually positively contribute. 

Building in a way that it can be done forever. This 
means that materials should be reduced and de-
signed for deconstructability. Next to that building 
should need as less energy as possible and prefer-
able produce their own electricity. 

Concluded from the comparison to literature leads 
to the conclusion that in literature more aspects 
influential to SuBu are expounded. Following as-
pects were in literature only by a single respondent 
indicated but are important for SuBu as previously 
was expounded in literature:

- Maintenance
- Location and accessibility
- Affordability

10.3.1. General conclusion on the defini-
tion of SuBu
Reaffirming the major conclusion on the definition 
of SuBu that a general commonly accepted and used 
definition of SuBu is absent. Different definitions 
and respondents use different concept comprising 
different aspects. This could lead to indistinctness in 
collaboration and/or in defining targets.

None of the found definitions for SuBu comprised 
all the aspects that were found that are part of 
SuBu. The following aspects are part of SuBu:

- Users
- Energy
- Materials
- Environmental impact
- Future generations
- Building such that it can be done forever
- Flexibility
- Maintenance
- Location and accessibility
- Affordability and proper financial model
- Circular thinking
- Contributing instead of being less bad
- Buildings as part of a larger system

10.3. Conclusion 
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The definition of SuBu defined in literature can be 
reaffirmed:

 “Sustainable building is creating, funding, 
 and maintaining a built environment 
 which is sound and pleasant for both man 
 and nature, that inspires and fulfils user’s 
 needs, and comprehends buildings 
 likewise; buildings which are created in 
 an efficient and effective process, using 
 minimal materials and energy and are 
 designed to adapt for future changing 
 demands and re-use of materials; in which 
 the need for energy is minimized, usage 
 effectively, and at least partly produced 
 local; building(s) that could endure 
 forever.” 
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VI
Accelerating and intensifying the development of 

sustainable building in the Netherlands

Part IV: CONCLUSIONS & 
RECOMMENDATIONS

List of conclusions; including who should do what and what should be 
done further

This part will comprise:

Introduction

Chapter 11: Analysis and conclusion of restraints

Chapter 12: Analysis and conclusion of opportunities

Chapter 13: Conclusions and recommendations 
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Previous, literature analysis resulted in the litera-
ture model related to restraining aspects and op-
portunities for the development of SuBu. The cat-
egories out of this model will be used to expound 
the most hindering and promising aspects. Within 
this chapter a comparison and analysis will be 
expounded on the most important restraints. This 
leads to an overview of all mentioned restraints 
and an overview of the most important.
Within this chapter answer will be given to sub-
question 3: what restricts the development of 
sustainable building? 

Chapter 11: Most important restraints

11.1. Literature

Previously in chapter 4 a literature analysis to im-
pediments was expounded which resulted in the 
literature model including its infill with restraining 
aspects which is recapitulated on the next page.
From the conclusion of that literature analysis 
appears that many different restraining aspects 
are named but a distinct analysis of the most 
important restraint could not be made based on 
the available literature. 
There were however only three sources that indi-
cated a number of most important impediments. 
According to these limited number resources was 
concluded that restraining aspects in the financial 
category were the most restraining. This was 
followed up by governmental related issues and 
subsequently technical issues. 

The overview of all the related issues is as previ-
ously stated placed on the next page. This model 
results in the following categorized list of aspects:
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   Demand
- Limited environmental concern
- Fulfilling people’s real demands
- Poor image
- Inadequate communication
- Investments restrain demand in consumer market
   Working methodology
- Stringent and project-based working processes
- Reluctance to change
- Network failure due to strong relations
- Lack of or insufficient collaboration
- Too fragmented sector
- Traditional and sequential working
   Financial
- Expensive and uncertain image
- Aims for short-term profits
- Unrealistic value management
- Split-incentive
- Uncertain returns
- Not requiring for quality and total cost of ownership
- Current financial models do not fulfil
- Lowest price selection instead of focussing on value.
   Technical
- Unclosed innovation cycles
- Lack of an early market
- Low innovation and standardization
- Block by block approach
- Adaptability
- Other distinguishing qualities needed
   Knowledge
- Insufficient knowledge
- Approach and assess sustainable building on a larger scale
- Difficult knowledge penetration
- Indistinct definition
   Policy and regulations
- Inconsistent policy causes uncertainty
- Fragmented governmental policy
- Uncertain governmental position
- Restrictive governmental regulations
- Regulations not stringent enough
- Too bureaucratic and compartmentalized government
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Chapter 7 comprised an analysis of the aspects 
mentioned by respondents. This analysis of aspects 
was visualized in the figure below of which a full-
sized version is implemented in the appendix.

This resulted in the following list of impediments:

11.2. Interviews

   Demand
- Lack of urgency
- Indistinctness
- Communication
- Client’s demands are not met
- Absence of the demand

   Working methods
- Conservatism
- Segmentation
- Mistrust
- Innovations require time to land
- Wrong revenue model

   Financial
- Reluctant financing
- Higher initial costs
- Devaluation
- Risks

   Technical
- Unique projects
- Closure of innovation loops
- Absence of quality
- Control of design instead of realisation
- Absence of flexibility

   Knowledge
- Knowledge shortage
- Education

   Policy and regulations
- Restricting regulations
- Inconsistent policy
- Governmental reluctance
- Subsidies
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Underlined in this are the aspects that were ad-
dressed to be the most important.

reluctance 
financing

knowledge 
shortage

mistrust

conservatism

risk

indistinctness

lack of 
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communication

education
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Financial Policy and 
regulations

Demand

Technique
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Working 
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Development 
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Concluded from analysis was that, aspects related 
to the demand and working methods were the 
most important restrictive aspect. Striking was that 
aspects under the category of policy and regulations 
were mentioned very frequently but for the by far 
majority, this was not one of the most restrictive 
aspects. 

Key issues in demand and working methods were: 
lack of urgency, indistinctness, conservatism, and 

segmentation. These can be indicated as the most 
restrictive aspects to the development of SuBu. 

Comparing these two lists shows similarities and 
distinctions. 

11.3. Comparison
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   Demand
- Limited environmental concern
- Fulfilling people’s real demands
- Poor image
- Inadequate communication
- Investments restrain demand in consumer market
   Working methodology
- Stringent and project-based working processes
- Reluctance to change
- Network failure due to strong relations
- Lack of or insufficient collaboration
- Too fragmented sector
- Traditional and sequential working
   Financial
- Expensive and uncertain image
- Aims for short-term profits
- Unrealistic value management
- Split-incentive
- Uncertain returns
- Not requiring for quality and total cost of ownership
- Current financial models do not fulfil
- Lowest price selection instead of focussing on value.
   Technical
- Unclosed innovation cycles
- Lack of an early market
- Low innovation and standardization
- Block by block approach
- Adaptability
- Other distinguishing qualities needed
   Knowledge
- Insufficient knowledge
- Approach and assess sustainable building on a larger scale
- Difficult knowledge penetration
- Indistinct definition
   Policy and regulations
- Inconsistent policy causes uncertainty
- Fragmented governmental policy
- Uncertain governmental position
- Restrictive governmental regulations
- Regulations not stringent enough
- Too bureaucratic and compartmentalized government

   Demand
- Lack of urgency
- Indistinctness
- Communication
- Client’s demands are not met
- Absence of the demand
   Working methods
- Conservatism
- Segmentation
- Mistrust
- Innovations require time to land
- Wrong revenue model

   Financial
- Reluctant financing
- Higher initial costs
- Devaluation
- Risks

   Technical
- Unique projects
- Closure of innovation loops
- Absence of quality
- Control of design instead of realisation
- Absence of flexibility

   Knowledge
- Knowledge shortage
- Education

   Policy and regulations
- Restricting regulations
- Inconsistent policy
- Governmental reluctance
- Subsidies

Literature Interviews
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Previously was also already concluded that based 
on the search methods no clear distinction can be 
made on which aspect is the most restrictive one. 
Nevertheless can be concluded that the categories 
‘demand’ and ‘working methods’ are the most 
important areas of restriction. 

11.3.1. Working methods
One of two most restrictive categories is working 
methods. Within this paragraph the most important 
aspects in this will be expounded. Within this a rela-
tion will be described between aspects mentioned 
by respondents and previously described literature. 

Next to that connections and relations to other 
aspects will be expounded. 

Conservatism
From similar interview analysis appeared that ´Con-
servatism´ was the most restrictive aspect.

Aspects that were mentioned under this heading 
related to reluctance and resistance to change and 
lobbying to retain to old common trusted methods. 
Actors act circumspect towards SuBu was advo-
cated. 

In literature was previously described ‘the reluc-
tance to change’ in which this was addressed to the 
expensive and risk-increasing image together with 
the idea that for SuBu something extra needs to be 
done. Stakeholders are looking and pointing to each 
other in a so called ‘circle of blame’.  

Next to that, the ‘network failure due to strong 
relations and lobbies’ was described. Dominant 
parties practice large pressure to retain to the exist-
ing methods because they make their money in 
that way of working. Innovative companies do not 

possess that large influential power which frustrates 
the development. Added to this the strong relations 
in which new companies difficult penetrate frustrate 
innovation. 

The sector works traditional and mainly sequential, 
as was described in previous paragraphs. Many 
different actors act in the building process; it needs 
everyone to change which causes struggle. This 
contributes to the conservatism. 

Segmentation/fragmentation
This strongly relates to the second major issue 
under working methods: segmentation. Respon-
dents mentioned on this that the large number of 
stakeholders does not facilitate innovation. Techni-
cal it is possible, it has however to be arranged. Real 
cooperation is needed however currently mainly 
vacant. The absence of this collaboration is however 
according to respondents also due to mistrust and 
the lack of transparency. 

This strong segmentation is also due to the people’s 
education working at these companies: all educated 
as a specialist. The segmentation/ fragmentation is 
also one of the reasons why there are still that few 
total packages offered. 

Collaboration
Previously in the literature analysis of chapter 4 was 
that collaboration is not self-evident in the industry. 
Whilst for innovation collaboration is necessary. 

Collaboration in most cases starts too late and is 
mostly single project oriented. Due to this, improve-
ments on previous projects is hardly possible. This 
poor collaboration is also be caused by the absence 
of a mutual interest. Ambition commitment is 
however indicated as of paramount interest. The 
process in which a stakeholder gets involved, does 



273

VIConclusion

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3     4 - 5 - 6     7 - 8 - 9 - 10     11 - 12 - 13 
Part IV

 - Conclusion

his part, and leaves the table does not facilitate the 
sector. 

As previously addressed, collaboration is the key 
issue to make progress on sustainability. Collabora-
tion not only with actors inside but also outside the 
building sector. 

Mutual mistrust
Mutual mistrust in the sector however does not 
help this sincere collaboration; it leads to airtight 
contracts that tighten up space for innovation and 
improvement as was previously expounded in litera-
ture. This atmosphere however does not challenge 
to think outside the box but stimulates to work save 
on proven methods.

Respondents argued that there is an atmosphere 
of mistrust. Suspicion that the other realizes larger 
profits. Actors fear to unite and commit for a long 
time to another actor. This works against collabora-
tion and thereby against the development of SuBu.

Project-based collaboration conflicts learning
Collaboration is besides that mostly for the duration 
of the project. New projects: new configuration of 
different actors. This results in that learning process-
es cannot endure and lead to improvement.

Wrong revenue model
This fear that the other realizes larger profits is also 
partly due to wrong revenue models in the sector. 
Respondents stated that the current system chal-
lenges to mess up and swindle. Realize projects ex-
actly to the specifications. Certain forgotten points 
or changed points are charged heavily. The current 
system challenges to just meet minimal qualities 
because then costs is the lowest. This contradicts to 
aim for quality which contributes SuBu. 

Selection on price
Selection and tendering on price also works conflict-
ingly on quality. The sector is dominated by price 
competition in which actors are challenged to offer 
the lowest price for a project that is unique and 
never built before. Competition on quality is hardly 
possible. Due to this selection on the lowest price, 
stakeholders aim to minimize costs spending on the 
project. 

Stringent working processes
Changes are also difficult to implement during the 
design and engineer stage of the project due to 
stringent working process as indicated in literature 
previously. 

Innovations require time to land
To achieve improvement, it is necessary to get all 
actors involved. Due to the collaboration in the frag-
mented sector, that is difficult. Innovations require 
time for people to get working with it. The large 
number of stakeholders results in that this process 
takes longer and thereby limits the process of SuBu.
 

11.3.2. Demand 
 The other most important category of restriction is 
‘Demand’. 

Likewise the previous paragraph a comparison and 
analysis of the indicated aspects by respondents 
will be compared to aspects out of the literature 
analysis. 

The absence or limited demand are according to 
respondents mainly due to the lack of urgency and 
indistinctness concerning SuBu itself and SuBu mea-
sures and products.

The absence of demand is according to some due to 
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Client’s demands are not met
The point named by respondents that the client’s 
demands are not met by the sector can be seen in 
line with this. Respondents argue that the sector 
is too much focussed on itself and on the technical 
aspects. The sector produces the wrong products 
according to multiple respondents. This is due to 
that the client is unknown which is in a demand-side 
deciding market not very easy. 

This is underlined by literature in which was stated 
that progression is only possible when people’s 
real demands are fulfilled. The current mismatch in 
property is exemplary for this mismatch. Previously 
when there was a constant scarcity on property 
the choices were limited. Since the crisis created 
possibilities to choose between property, other 
qualities as sustainability for example became more 
important.

Indistinctness
The second large issue that limits the demand for 
SuBu, respondents indicated indistinctness. The 
uncertainty and indistinctness concerning SuBu 
makes it difficult to decide and cause restraint. This 
unclearness is also partly due to the absence of a 
clear definition of SuBu. Added up to this the misuse 
of SuBu in communication. Changing and conflicting 
statements in communication cause uncertainty and 
restraints. 

This strongly relates to the knowledge category in 
which the lack of a clear definition amongst other 
aspects is expounded. 

This also relates to the in literature described 
inadequacy in communication. In which was stated 
that communication should match with people’s 
demands. It does not support the development of 
SuBu when environmental aspects are communi-

the lack of urgency, indistinctness, negative image, 
and insufficient quality of the product

Lack of urgency
The most important restraint within the demand-
category and the second in line overall, is the lack of 
urgency as is argued by respondents. 

They argue that only a limited group is really con-
vinced of the need. This lack of urgency is by some 
respondents due to the absence of drivers that cre-
ate urgency. Respondents argue that there is no real 
driver from energy, material, financial, nor social 
perspective. Also the absence of the polluter pays 
principle is no thereby not a driving force. This lack 
of urgency creating drivers restrict the demand for 
SuBu and is thereby a hindrance to its development. 
Respondents nevertheless indicate that current 
crisis helps clarifying the urgency of sustainability. 
Business as usual no longer works.

Limited environmental concern
These absence of driving forces that thereby limit 
the urgency for SuBu relates to the previously in lit-
erature described ‘limited environmental concern’. 

Within this was set-out that only a small group is 
sincerely environmental concerned and weighs 
this in their decisions. Stated was that the majority 
needs other aspects to get persuaded. The absence 
of drivers as above mentioned by respondents does 
not help this process and subsequently the demand 
for SuBu. 

Within this paragraph of the literature analysis was 
concluded that environmental qualities should not 
be the only distinctive quality. The keyword is qual-
ity, not ecology as is quoted. 
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cated to a client whom is only limited environmen-
tal concerned. Communication should therefore be 
practiced and tested out before extended broadly. 

Respondents pleaded that the building sector is 
bad in communication: mutual and to consum-
ers. The sector speaks against itself and misuses 
SuBu. Next to that the sector does not show what it 
does, where it is capable of, and which results were 
achieved. 

This poor communication is also one of the causes 
for the poor image of SuBu as addressed in litera-
ture. SuBu is according to literature associated 
with worn-out, dusty, expensive, unreliable, and 
risk-increasing.

This poor image is also due to bad first projects. 
Projects which contained imperfections that caused 
discomfort gained much attention in the media. Pos-
itive examples on the contrary did not. These good 
projects however need to be measured in order so 
that these beneficial results can be communicated. 
The demand for SuBu is growing, it however grows 
harder in the office sector than in the private 
resident sector. This can according to literature 
be explained by that consumers are not used to 
investments that need to be done in order to realize 
profits.

11.3.3. Financial aspects
Third in line of most important categories of restric-
tion to the development of SuBu is the financial 
category. Major points as addressed by respondents 
in this are:  ‘reluctant financing’ and ‘higher initial 
costs’. 

Reluctant financing
Major point indicated in this as addressed by 

respondents is that are insufficient funding models. 
SuBu appears technical possible but hard to get 
it financed. This has also to do with the risks that 
cannot be taken. Investments are currently already 
hard to get funded, extra initial costs make this 
tougher. Add up to this the larger risks that come 
with innovation which results in further reluctance. 

Respondents argue that there is currently a short-
age on sufficient forms of financing. They stated 
that money is available however stuck on the wrong 
place. Next to that respondents state that there is in 
common models no incentive for sustainability.

In literature was previously described that uncertain 
returns is one of the causes for the reluctance of in-
vestors. Investments in sustainability are only partial 
secure. Investments on energy saving measures are 
quite direct and secure and therefore fundable. Oth-
er aspects as higher property value and improved 
user’s productivity are less secure and indirect and 
are therefore hard to fund.

Also in literature was expounded the impact of 
the split-incentive. This discrepancy in the one 
that needs to invest is not the one that benefits. 
When users are not owning the property, which is 
frequently the case in commercial and residential 
property, the owner needs to do the investment 
whilst the occupier benefits of lower energy usage 
for example.  

This uncertainty was also addressed by respondents 
under the heading risks. New products are difficult 
to be guaranteed. In a sector that works risk-avoid-
ing this does not help the development. Next to that 
was indicated that there is juridical uncertainty on 
for example renovation facades. Also due to higher 
risks, innovative start-ups are harder to guarantee. 
These risks limits investments in SuBu.
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Aims for short-term profits
Higher initial costs also conflict with the objective 
that prevails in the industry to realize short-term 
profits. Investors are interested in short-term profits 
as was expounded in literature. Investing in sustain-
ability often requires more time for returns and is 
thereby less attractive in the traditional developing 
models. This was excessive during a long period 
which reflected on the quality of property. The 
use of virgin land to realize industry parks can be 
seen as exemplary to this. The use of virgin land 
was less complicated but therefore inner-city re-
developments remained absent which negatively 
affected quality.  These aims to realize short-term 
profits were possible due to the absence of long-
term responsibility. Sustainability can cost initially 
extra but returns over time. When these long-term 
responsibility is cut out of the model, the objective 
to realize quality and sustainability is absent. This 
was the case during a long period and is one of the 
causes to current situations on vacancies and unat-
tractive buildings. 

This latter issue needs a more realistic value man-
agement of property. Some property lacks qualities 
due to their state or location. The current vacancies 
show evidently the mismatch. Inadaptable office 
buildings on mono-functional locations are less at-
tractive and could therefore needed to be devalu-
ated. 

This point of devaluation was also addressed by 
respondents whom stated that this more realistic 
valuation is needed and necessary to make reno-
vations and transitions financially feasible. This how-
ever conflicting with the commonly used funding 
models in which vacancy did not have a position. 

This ‘insufficient financial models’ was previously 
also expounded in literature. New financial models 
are needed that incorporate its performance over 
lifespan. Also needs to be implemented is the prop-
erty’s consequently new exit values. 

Higher initial costs
The second major issue in the financial category 
addressed by respondents in the higher initial costs. 
There is a strong budget pressure for building in the 
Netherlands as addressed by respondents. 

The focus is on initial costs. Higher initial costs are 
difficult and less attractive. Everything that adds 
quality costs money, everything that does not return 
directly, is cut out was stated. There is also a strong 
believe that sustainability costs extra. These extra 
initial costs are as above expounded hard to fund. 

Lowest price selection
This reluctance to higher initial costs strongly relates 
to the previously in literature set-out lowest price 
selection that prevails in the building sector. Most 
projects are gained through tenders. Price appears 
to be an important, if not decisive factor in these. 
As previously expounded through this lowest price 
selection companies are stimulated to cut down 
on price which puts pressure on quality and leaves 
hardly space for innovation. The focus is on reduc-
ing costs instead of creating value. The financial 
sector is not arranged for the focus on creating 
value instead of reducing costs as was expounded 
by sources. 

Not requiring for quality and total cost of own-
ership
This is also underlined by the point expressed in lit-
erature that financial approaches not comprise total 
cost of ownership. The focus is too much on reduc-
tion of initial costs which decreases sustainability. 



277

VIConclusion

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3     4 - 5 - 6     7 - 8 - 9 - 10     11 - 12 - 13 
Part IV

 - Conclusion

11.3.4. Technical
On fourth position respondents placed the techni-
cal category. Within this category the insufficient 
quality and the inability to improve appear to be 
important. Unique projects is indicated as the most 
restrictive aspect in this category. 

Unique projects
Clients specify too precisely what they require. 
Therefore every project is unique and needs to start 
from scratch and treated individually. This restricts 
the possibility for further development on previous 
experience. This affects the price and the quality 
due to the once-only characteristic. Furthermore 
this specific requirements means that every single 
aspect needs to be checked and controlled. This 
principle of specific prescribing limits the possibili-
ties for improvement and innovation. 

This individual approach is also mentioned in the 
literature part. In which is expounded that it is odd 
that however there is a repetition and standardiza-
tion in residents, renovation is approached individu-
ally or by block.   

Low innovation and standardisation
In literature was described that there is little in-
novation in the building industry. Next to that there 
is also little standardization in the building sector. 
Standardization is however needed according to 
some literature sources for further improvement in 
quality and decrease of costs. 

Closure of innovation loops
The second large issue in the technical category, 
indicated by respondents is the unclosed innovation 
loops. Usage and maintenance of realized projects 
is not measured, therefore learning of these and 
steering based on these figures is not possible. This 
restricts the ability to reflect and improve which 

subsequently limits quality and sustainability. As 
a result of that every project is unique results can 
however difficult be compared. 

This measuring of realizations is also expounded 
previously in literature in which is argued that 
technical imperfections are at least partly due to 
unclosed innovation cycles. Due to this there cannot 
be learned from realized projects. What worked 
well, and what appears in practice to be different 
than was engineered. No (beneficial) results can be 
published as a result of the absence of measuring.  
Absence of an early market

This also relates to the absence of an early market, 
which was also expounded in the literature part. 
Due to the absence of an early demand there is 
no early market. This absence of an early demand 
is however also due to an insufficient quality of 
products. This returns into a vicious circle. An early 
market is however needed to be able to further 
improve the qualities of the product as was argued 
in literature. 

Absence of quality
This absence of an early market together with the 
unclosed innovation loops affect the quality of sus-
tainable products. The absence of quality was also 
argued by respondents. Respondents argue that 
the absence of quality limits the development of 
SuBu. Stated was that products often do not meet 
basic qualities. There is a lack of focus on quality 
and flexibility as stated. This absence also reflects 
on that innovations are merely based on addition 
than on real innovation. Usage and maintenance are 
also indicated as absent in the consideration whilst 
these are needed to realize real quality according 
to respondents. There is also a correlation to the 
tendering tendency on price argued that limits the 
focus on quality and thereby restricts the develop-
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restricts the development. 

Previously in literature was described that a short-
age on knowledge is also one of the causes for the 
limited demand. Unawareness of the need affects 
the willingness to change. Also was described that it 
restricts in the implementation process of innova-
tive products. Next to that it limits the possibility to 
combine individual innovations to a total optimum 
concept and realize real progression. 

Larger scale
In general SuBu should be approached and assessed 
on a larger scale as was described in literature. 
Some beneficial connections and profits can only be 
achieved on a larger scale than the single building.
Indistinct definition

The shortage of knowledge is also caused by the 
absence of a clear definition as was described in 
the literature part. From literature was previously 
also concluded that there was no distinct definition 
of SuBu. This indistinctness also comprehends the 
vagueness around the concept and the difficulty of 
assessment. 

Difficult knowledge penetration
Due to the previously also described attitude and 
strong collaboration in the sector it appears ac-
cording to literature difficult for new knowledge to 
penetrate the sector.

Education
The shortage of knowledge is according to respon-
dents also due to the absence of sustainability in 
educational curricula. 

ment of SuBu. 

Other distinguishing qualities
Next to the basic qualities products also require oth-
er distinguishing qualities as previously described in 
literature. This need for other distinguishing quali-
ties is due to the previously described limited group 
of environmental concerned.

Absence of flexibility
The absence of qualities in property is addressed 
also to be dependent on the absence of flexibility 
in the property. Buildings possess too less qualities 
and adaptability is difficult. This hinders alterations 
and the sustainable transition of the property. 

The absence of flexibility is argued to be due to 
that buildings were too specifically designed and 
constructed to the first tenant. Demands of this ten-
ant however change or there becomes a different 
tenant. The absence of flexibility makes this difficult 
when building possess insufficient qualities of which 
flexibility is one. 

Adaptability
This was previously also expounded in the literature 
part in which was stated that the growing mismatch 
is the at least partly due to the inability to adapt. 
Adapt to changing needs but also for personaliza-
tion. 

Knowledge
The fifth place in line is by respondents addressed 
to knowledge. The lack of knowledge is advocated 
to restrict the development of SuBu. Shortage of 
knowledge at all positions in the industry limits the 
development. Unknown of the need to change and 
unknown of new techniques also results in reluc-
tance to change and new techniques. Companies 
are willing but do not exactly know how to, which 
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11.3.5. Policy and regulations
Besides all the previous categories, respondents in-
dicated issues related to policy and regulations very 
frequently. However very frequently mentioned, 
respondents indicated these aspects not as the 
major restrictive ones. Aspects in this category do 
not facilitate the development but are not the most 
important restrictions to the development of SuBu.

Restrictive regulations
Most aspects were mentioned related to restrictive 
regulations. This comprehends restrictive legisla-
tion that limits possibilities for development for 
instance. Secondly it comprises the absence of 
forcing regulations. By upgrading the required level 
in regulations this would facilitate the development. 
Furthermore the restrictive legislation on intense 
collaboration is also implemented. 

Limiting regulations
Previously in literature was expounded that regula-
tion restrict innovative developments. Strong 
regulations in area development also limits possibili-
ties for alternate usage of property in a different 
function. This restricts alteration possibilities to for 
example vacant buildings. 

Not stringent enough
Simultaneously legislation is indicated that is too 
liberated. The absence of a lower stimulating limit 
in regulations does not stimulate the development. 
Exemplary for this was for the slowly increasing the 
EPC norm which made it possible to work with im-
proved version of already existing products instead 
of being driven to a complete different approach. 
This hereby restricted the development as was 
stated in literature. 

Governmental reluctance
The absence of real innovation stimulating regula-

tions can be seen in line with the absence of a 
clear position of the government. The government 
acts reluctant towards the theme as advocated by 
respondents. The government does not clearly state 
a long term vision by which companies and consum-
ers know what to expect. This uncertain position 
causes uncertainty and reluctance. This was also 
supported by literature. 

Inconsistent policy
The second large issue in this category is the in-
consistent policy as indicated by respondents. The 
government does not commit itself for a long period 
of time which finally results in abstention. 

Previously in literature was expounded that the 
large number of policy measures that were imple-
mented in a short period of time by the govern-
ment had frustrated the development. This caused 
uncertainty and restrained. 

Subsidies
The fact that respondents indicated subsidies as 
restrictive to the development due to the temporar-
ily influence. These subsidies started and whenever 
they were a success ended soon due to limited 
available budgets. Due to this, subsidies could not 
really be relied on and were thereby not used for 
fundamental improvements because there was 
always the uncertainty that the program had ended 
before the project could make use of it. 

Too fragmented government and bureaucracy
In literature was also expounded the fragmenta-
tion of the government as one of the causes for the 
inconsistent policy on SuBu. Added up to this can be 
the bureaucracy and compartmentalization which 
frustrates the development. 
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Previously in chapter 5 a literature analysis of op-
portunities was expounded. The model to which 
this analysis led is replaced on the next page. 

From that analysis was concluded that likewise 
hindrances aspects could be divided into similar six 
categories. 

Concluded from this analysis was that there are 
multiple opportunities for the development of 
SuBu. Based on the available literature a weighing 
to importance could not be made. Opportunities 
were named individually and without relation to 
other opportunities.

Opportunities from the literature analysis are listed 
in the table below organised in the six categories: 

Similar to the previous chapter in this chapter a 
comparison and analysis will be made of literature 
outcome and interview results, this chapter is how-
ever pointed to opportunities.

This chapter will answer sub-question 4: 
What are opportunities for the development of 
sustainable building?

Chapter 12: Most important opportunities

12.1. Literature

   Demand
- Demand for quality instead of quantity
- One-stop-shop
- Growing demand from office organisation

   Working methodology
- Inner- and intersector collaboration
- R&D for standardisation and 
 industrialisation
- Chain integration

   Financial
- Long-term ownership
- Total cost of ownership; obtaining for 
 value
- New funding possibilities
- Financial support for sustainable 
 development
- Make demolishment more unattractive
- Higher profits of SuBu

   Technical
- Adaptability
- Standardization that leads to improved 
 quality
- From new development to 
 re-development
- Standardization of renovation of existing 
 residents

   Knowledge
- Clear definition

   Policy and regulations
- Consistent and predictable policy
- Local government’s influence
- Stimulating C-label
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   Demand
- Increasing consumer’s demand
- Increasing urgency and awareness
- Clarity and visibility
- Increasing prices of energy and materials

   Working methods
- Improved collaboration
- Total packages

   Financial
- Better financial products
- Financial incentives
- Group consumers
- Risks

   Technical
- Improved buildings
- Involving end-users
- Setting requirements differently

   Knowledge
- Knowledge usage and development

   Policy and regulations
- Enforcing regulations
- Removing restricting regulations
- Consistent regulations
- Consistent and reliable government
- Governmental support
- Government uses tools they possess

Within chapter eight opportunities indicated in 
interviews were described and organised accord-
ing to the same six categories. This resulted in the 
scheme below on this page. Aspects were listed in 
the following table.

12.1. Interviews
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Underlined in this are the aspects that were ad-
dressed to be the most important.

It strikes that for both restraints and opportunities 
the most important issues are located in working 
methods and demand category. 

Within this paragraph a comparison and analysis of 
the aspects stated in literature to the stated aspects 
by respondents.

financial 
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demographic 
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Concluded from interview analysis was that, aspects 
related to the demand and working methodology 
are respectively the most important opportunities 
for the development of SuBu. Increasing the con-
sumer’s demand is indicated as the largest opportu-
nity in this. 

Key issues under the working methodology are the 
improved collaboration and the arrangement of 
total packages. 

12.3. Comparison
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   Demand
- Demand for quality instead of quantity
- One-stop-shop
- Growing demand from office organisation

   Working methodology
- Inner- and intersector collaboration
- R&D for standardisation and 
 industrialisation
- Chain integration

   Financial
- Long-term ownership
- Total cost of ownership; obtaining for 
 value
- New funding possibilities
- Financial support for sustainable 
 development
- Make demolishment more unattractive
- Higher profits of SuBu

   Technical
- Adaptability
- Standardization that leads to improved 
 quality
- From new development to 
 re-development
- Standardization of renovation of existing 
 residents

   Knowledge
- Clear definition

   Policy and regulations
- Consistent and predictable policy
- Local government’s influence
- Stimulating C-label

   Demand
- Increasing consumer’s demand
- Increasing urgency and awareness
- Clarity and visibility
- Increasing prices of energy and materials
   Working methods
- Improved collaboration
- Total packages

   Financial
- Better financial products
- Financial incentives
- Group consumers
- Risks

   Technical
- Improved buildings
- Involving end-users
- Setting requirements differently

   Knowledge
- Knowledge usage and development

   Policy and regulations
- Enforcing regulations
- Removing restricting regulations
- Consistent regulations
- Consistent and reliable government
- Governmental support
- Government uses tools they possess

Literature Interviews
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Previously was already concluded that based on 
literature no clear distinction could be made on the 
most important opportunity.

Analysis of interview outcome leaded to the conclu-
sion that increasing the demand for SuBu is the larg-
est opportunity according to the respondents.

12.3.1. Demand

Increasing consumer’s demand
Increasing the demand is indicated by respondents 
as the largest opportunity for the development of 
SuBu. If consumers are going to demand for SuBu 
this would contribute to the development.  This 
would facilitate the early demand and creates 
room for innovation and business investments. 
Sustainability implements further in people’s life, 
which supports the demand for it. It would help if 
consumers become more familiar with it and going 
to believe in it. A better connection to consumers 
could facilitate this.

According to literature consumers need to be 
seduced for SuBu and thereby creating the needed 
early market.

Lifestyle
Furthermore respondents indicate that it would 
be an opportunity for the development if sustain-
ability became a lifestyle. Making sustainability a 
lifestyle also comprehends that technique needs to 
be designed, so that instead of hiding all technical 
elements these become insight because people like 
it. When people are going to demand it, this results 
in an entirely different approach then of debating 
on return on investment periods. 

Communication
This however requires a different approach in com-
munication. Insulation values are for example mean-
ingless to consumers and should therefore not be 
the main point in communication. Communication 
could also be done more frivolous with for example 
tv-time and a competition. This would approach sus-
tainability differently and it becomes in a different 
light than only for the reduction of costs. This could 
support the development of SuBu.

Taking away uncertainties
Guaranteeing could diminish uncertainties of these 
new products and thereby stimulating the demand 
for it. 

Other indicated opportunities in the demand cat-
egory relate to this increase of consumer’s demand. 

Clarity and visibility
Second important issue according to respondents 
is clarity and visibility. It would, according to 
respondents, supporting the development when 
sustainable measures became more visual and clear. 
When becomes more apparent what the benefits 
of sustainable measures are this would contribute. 
Improved and less expensive labels could contribute 
to that. The development of DGBC is in this light 
seen as a good development. This corresponds with 
the previously in literature expounded aspects that 
are required for innovation. Innovations must be 
understandable and clear according to Roger’s in-
novation theory.

Increasing urgency and awareness
Supportive to the demand for SuBu would also 
be increasing urgency and awareness. Increasing 
shortages and returning of previously postponed 
issues larger will increasingly show the need for 
SuBu according to respondents. The current crises 
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contribute to this. 

Helpful to make the urgency more apparent would 
although not to be wished for manmade or natural 
hazards. Next to that urgency could be created with 
legislation, which relates to policy and regulations 
and to financial issues. 

Increasing prices of energy and materials
The need for sustainability is at least partly located 
in the fact that raw materials are finite. Although 
some prices of materials were already rising and 
energy is becoming more expensive by the year, a 
further rise and possible guaranteed rise of these 
prices would contribute to the demand for SuBu. 
Sustainable measures would become more attrac-
tive. Efficient use of energy and materials becomes 
more profitable. 

Previously under hindrances, multiple of these 
aspects were already expounded as a restriction in 
the way they are now. These could however been 
transformed into opportunities.

In literature different aspects related to an in-
creased demand were named.

Demand for quality instead of quantity
In the literature analysis to opportunities was previ-
ously described that the focus should transit from 
quantity to quality. This also relates to the also pre-
viously expounded way of specifying requirements. 
Instead of demanding certain rooms of certain 
dimensions demand for a building that enables and 
facilitates the activities that need to be done. 

One-stop-shop
In line with the previously stated required seduction 
of consumers, offering a one-stop-shop. With this is 
made easier and simpler for residents to transform 

their resident sustainably.
An overview of information and different concepts 
could be offered together with a high degree of 
choice freedom. Currently the first initiatives were 
developed.

Office organisation’s demand
Searches show an increase in demand at office 
tenants which is positive and an opportunity for the 
development.

12.3.2. Working methods
One of the most frequent and important men-
tioned opportunity for the development of SuBu is 
improved collaboration. 

Improved collaboration
Improved collaboration is seen as an opportunity, 
it is however addressed as necessary because the 
challenges are currently too big to be solved alone. 
Real chain integration will only occur when the level 
of requirements is high enough. 

Through better collaboration, better products and 
buildings can be created as was stated. As previ-
ously under restraints was already expounded, it is 
important to get the right expertise in time at the 
table. By implementing suppliers and producers into 
the process, their knowledge and capabilities can be 
implemented in order to realize improvements and 
innovations. This process however also requires that 
actors are going to know and understand each other 
and their objectives. Sharing and improvement of 
knowledge is important in this as previously ex-
pounded. Intense cooperation works best based on 
trust and mutual interest. This collaboration should 
be initiated for the long-term so that processes and 
products can be improved based on first experience. 
Collaboration should result in better products and 
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buildings and improve the capability to adapt to 
future changing demands. 

Inner- and intersector collaboration
Previously in literature was already expounded that 
traditional collaboration principles were insufficient 
in current times. Collaboration between govern-
mental bodies, industries, and civil society needs 
to work together to deal with current issues on for 
example sustainability. 

To deal with sustainability in the building sector col-
laboration is needed between actors within the sec-
tor but also with actors outside the building sector. 

Chain integration
The also previously expounded chain-integration in 
which different actors in the sector cooperate was 
also underlined by literature. Added benefit in this 
chain integration was that this would lead to a more 
continues order book. 

Total package
This also relates to the total packages that need to 
be offered as indicated by respondents. Improved 
collaboration should lead to offering total packages 
in which all individual components are combined to 
an optimal whole. These total packages should de-
crease hassle and barriers for clients and consumers 
and thereby become more attractive: working on 
an offer that is too good to refuse. These packages 
could be offered by consortia and be combined with 
an all-in lease contract. Important in this as well is 
that there is only one contact point to the client and 
under one responsibility. However this is arranged 
behind that is up to the consortium. 

R&D for standardisation and industrialisation

Previously was set-out that the building sector 
needs to transform from a sector based on tradi-
tional methods working on customized buildings 
towards a sector that works on an industrial way 
with standardized solutions. 

12.3.3. Policy and regulations
In line with the previously under restraints expound-
ed headings under policy and regulations, respon-
dents named solving these issues as an opportunity 
for the development of SuBu. These opportunities 
are mentioned but hardly indicated as most impor-
tant opportunity, similarly to the restraining side of 
these headings.

On regulations this encompasses forcing regulations 
as well as the removal of restricting regulations 
which were previously expounded under restraints.
Next to that governmental support could facilitate 
the development: consistency and reliability are as 
previously expounded very important. It would be 
an opportunity when the government would uses 
the tools they possess as addressed by the respon-
dents. Tools can be found in legislation, taxing, 
subsidies, but also in guarantee funds. 

Consistent and predictable policy
Previously in literature this was underlined by 
stating that regulations need to be consistent and 
well-coordinated. It is important that policy is 
predictable. 

Local government´s influence
Furthermore was in the literature part stated that 
local governments could become more active to 
stimulate SuBu. 

Stimulating C-label
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Previously was also expounded that the policy on 
renting only buildings with minimal label C. This 
stimulated to update unsustainable buildings. 

12.3.4. Technical

Improved buildings and products
Respondents indicated that improvement of build-
ings and products would stimulate the development 
of SuBu. Improved products become more attrac-
tive which makes it easier for people to demand 
for it. Multiple aspects were mentioned under this 
improved products and buildings. Many of them can 
directly be related to restraints which were previ-
ously expounded. 

Standardization and flexibility are important aspects 
to improve the quality. By standardizing the quality 
and the costs can decrease. Flexibility contributes to 
the ability to adapt. Next to that innovation cycles 
should be closed and the sector should approach 
things more from an industrial perspective.

Furthermore contractors should specialize in only 
a limited number of types of buildings so that they 
can become an expert. As a result risks will de-
crease, of which both client’s and firms benefit. 

Involving end-users
Improved products and buildings relates strongly to 
the point of involving end-users in the design and 
development. Products and services should meet 
client’s demands. It is by respondents addressed to 
be important that during the design and develop-
ment the user is in mind instead of the different 
techniques. When this succeeds this could support 
the development of SuBu.

Setting requirements differently

Respondents indicated as well that in order to make 
improvements able, requirements should be set 
differently. When instead of a specific list of require-
ments, more room was given for creativity and 
innovation this would contribute to the develop-
ment of SuBu and thereby an opportunity for the 
development. 

Adaptability
Previously was also in literature expounded the 
benefits on SuBu of adaptability. Even so the need 
was expounded. Therefore adaptability in buildings 
and products would support sustainability and is 
therefore an opportunity for the development.
Standardization

Is also is stated by respondents, standardization 
improves quality, diminishes material losses and 
failures and thereby supports SuBu. 

Standardization
This standardization is also in literature addressed 
as an opportunity for transforming the existing 
residential stock sustainably. Many of those houses 
are merely the same, adaptation could therefore be 
standardized. This would increase quality, reduce 
the need for materials, and improves affordability.
From new development to re-development
In line with the above expounded renovating of the 
existing stock, in literature was described that the 
focus shifts from new development to re-develop-
ment. This comprehends new opportunities and it 
supports SuBu.

12.3.5. Financial 

Improved financial products is the most frequently 
and important aspect in the financial category by 
respondents. Frequently was already described 



289

VIConclusion

Part I - Introduction
Part II - Research Results

Part III - A
nalysis

Chapter   1 - 2 - 3     4 - 5 - 6     7 - 8 - 9 - 10     11 - 12 - 13 
Part IV

 - Conclusion

that current common funding models do not fulfil 
anymore. New financial models are needed. Models 
based on cash-flows instead of stones could be an 
opportunity. These new models at least need to be 
transparent and containing a shared profit and loss 
system: owner and user involving. This was previ-
ously also underlined in literature.

For funding renovations, ESCo constructions could 
be helpful and an opportunity for renovating the 
existing stock. Benefits are not only located in the 
external funding, business models of the invest-
ments are checked very precisely and most impor-
tant the installing company makes profits based on 
performance. 

Financial support for sustainable development
Previously in literature was also expounded that 
because of that current financial system is not 
equipped for environmental innovations. A plead 
was argued for setting up a challengers frontrunners 
credit. 

Risks
This also relates to the risks as was indicated by 
respondents. Innovations and within this case SuBu 
contains larger risks which also results in higher 
costs of products and funding. Lowering these risks 
therefore supports the development of SuBu. This 
could according to respondents be done by guaran-
tees of contractors for example. Guarantees could 
be given on entire buildings but for example also on 
components of which a sub-contractor is respon-
sible. At that point the risk is positioned at the firm 
who installed it and is best capable to guarantee 
their own work. 

Group consumers
Within this line, grouping consumers could decrease 
the risk due to larger numbers and spread of risk as 

was indicated by respondents. 

Long-term ownership
Previously in literature was expounded that long-
term ownership is an incentive to aim for quality 
and SuBu because this reflects on financial benefits 
on the long term. 

In line with this was expounded that decisions 
should be made based on total cost of ownership 
and on the quality of products during its entire 
lifespan. This results in financial benefits on the long 
term.

Financial incentives
Besides that, financial incentives are by respondents 
indicated as an opportunity for SuBu. It would be an 
opportunity for the development when it becomes 
financially attractive. When costs are that impor-
tant, measures to reduce costs are therefore an 
opportunity. 

A driver for SuBu would be when the costs of the 
polluting effects are implemented in the product’s 
costs. Another financial incentive would according 
to the respondents be the also previously described 
pay per performance. Hereby an incentive has be-
come apparent for companies to deliver quality. 

Make demolishment more unattractive
A financial incentive previously described in litera-
ture is that it would support the development of 
SuBu if demolishment would become financially less 
attractive. 

Higher profits of SuBu
Another financial incentive, as expounded in litera-
ture is the higher profits that can be realized with 
sustainable property.
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12.3.6. Knowledge
In general increasing the level of knowledge of all 
actors involved supports the development of SuBu. 
Improved knowledge however also relates to other 
categories as previously expounded. 

Respondents indicate that it would helpful if knowl-
edge that is available however spread at different 
actors, would be available and could be combined. 

Returning of information of realizations faster would 
be an opportunity for the development because 
then the improvement period would be shortened. 

Previously in literature was described that a clear 
definition would support the development of SuBu.
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The need for sustainability is evident; the building 
sector is responsible for a large share of unsus-
tainable human behaviour. The development 
of sustainable building, which both comprises 
sustainability in the process of building as well as 
the property being and performing sustainably, 
is insufficient developed in the Netherlands, i.e. 
the level of SuBu is insufficient to achieve national 
and global objectives.

This led to the question: ‘how can the develop-
ment of SuBu be accelerated and intensified?’. 
This thesis was arranged to give answer to that 
question. For this it was firstly important to 
define sustainable building and to analyse the 
development of SuBu in the Netherlands. Sub-
sequently restraining aspects were analysed in 
both literature and practice amongst experienced 
professionals in the field. Besides restraining 
aspects, there was searched for opportunities 
for the development of SuBu which was likewise 
done in literature and practice.  To answer the 
main research question four sub-questions were 
defined: one on the definition of SuBu, one on 
the development, and both one on restraints and 
opportunities.

This search comprised a literature study and 26 
interviews amongst experts in this area. Before 
the interview focussed on restraining aspects 
and opportunities, respondents were questioned 
about their definition of SuBu and perspective on 
the development.

Chapter 13: Conclusions and recommendations

13.1. Definition

The main subject of this thesis is sustainable 
building (SuBu). From literature analyses can be 
concluded that there is no clear and common defini-
tion of SuBu.

The first sub research question was: what is sustain-
able building and how it considered in practice? 

13.1.1. Answering the first sub-question
The definition of SuBu was described in chapter 2 
and analysed in relation to interview outcome in 
chapter 10 of which the conclusion is reaffirmed 
and summarized below:

However there is no common and generally ac-
cepted definition. The most used definition of SuBu 
is an extract of the Our Common Future definition 
of sustainable development:

 “A built environment that meets the 
 needs of today without compromising the 
 abilities of future generations”

This definition however does not describe what sus-
tainable building is but only to what it may not lead: 
fewer future possibilities. This however does not 
define what sustainable building is and comprises.
Similarly this can be concluded from the triple P 
approach: people, planet, profit. This only describes 
that both people, planet, and profit should be 
taken into account and benefit. It however does 
not define what to do. The later evolved versions of 
this comprising project supplement aspects that do 
describe what sustainable building comprises.
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From comparison of literature and interviews was 
concluded that the following aspects are of impor-
tant in sustainable building:

- Users
- Energy
- Materials
- Environmental impact
- Future generations
- Building such that it can be done forever
- Flexibility
- Maintenance
- Location and accessibility
- Affordability and proper financial model
- Circular thinking
- Contributing instead of being less bad
- Buildings as part of a larger system

13.1.2. Note
Important note that needs to be made is that often 
the focus in SuBu is on energy, and the reduction 
of the need for it. The urgency for materials and 
resources actually is at least equally sized. It even 
can be argued that the urgency for energy in fact is 
urgent due to finite resources of fossil resources. 

Besides the need for energy and materials the most 
important factor is the user of the building. There is 
no point in creating a perfectly sustainable building 
in which nobody likes being. The first and above all 
objective in sustainable building should therefore be 
to fulfil and satisfy user’s demands: creating a build-
ing in which people can optimally perform and like 
being in. If this requirement is not fulfilled, other 
aspects can only have limited contribution. 

13.1.3. Conclusion
Sustainable building can be defined as: 

 “Sustainable building is creating, funding, 
 and maintaining a built environment 
 which is sound and pleasant for both man 
 and nature, that inspires and fulfils user’s 
 needs, and comprehends buildings 
 likewise; buildings which are created in 
 an efficient and effective process, using 
 minimal materials and energy and are 
 designed to adapt for future changing 
 demands and re-use of materials; in which 
 the need for energy is minimized, usage 
 effectively, and at least partly produced 
 local; building(s) that could endure 
 forever.” 

In interviews respondents described several defini-
tions of SuBu, comprising multiple aspects. Major 
conclusion out this was however that there is no 
general accepted or commonly used definition 
of SuBu. This does not help working on SuBu and 
thereby limits the development. Conflicting expecta-
tions of SuBu cause struggle during collaboration as 
was indicated. 

13.2. Development

This thesis focussed on restraints and opportunities 
for the development of SuBu, since the previous 
paragraph focussed on the definition of SuBu, 
within this paragraph the aim is on the development 
of SuBu. 

The second sub-question was: How did sustainable 
building develop, what is its current status, and how 
is it developing?
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13.2.1. Answering the sub-question
Previously in chapter 11 the development of SuBu 
was analysed. This conclusion is a large answering 
this sec-ond sub-question and will therefore be reaf-
firmed and partly restated. 

The development of SuBu started in the 70’s and 
had a boost during the mid-80’s focussing on envi-
ronmental efficiency. Multiple sources indicate that 
in the early 2000 no significant progress was booked 
rather than following an increased lower level in 
building legislation. 

International objectives for the built environment to 
be nearly energy neutral in 2040 are at this speed 
not achieved. Acceleration is therefore required. 
Current position in the development is by two 
sources located as on the beginning of an accelera-
tion period in which the so called early majority 
needs to adopt the innovation. This was underlined 
by statements in litera-ture whom confirm an accel-
eration in the development since the last two years. 
The current process of development is behind 
schedule and however acceleration is needed, 
develops too slow. 

Extending the current position and the current 
location in the development could lead to the 
conclusion that coming next years the development 
will accelerate. Also because of that unsustainable 
behaviour will become more and more apparent. 
Shortages on energy and specific raw materials will 
prevail for example.

The third sub-question was: What restricts the 
develop-ment of sustainable building?

Within this paragraph, this question will be ex-
pounded and analysed which leads to the conclu-
sion on this ques-tion.

From analysis of literature and interviews can be 
con-cluded that there is a net of restraining aspects 
which are mutual influential. Nevertheless literature 
analysis leaded to sic categories of influence to the 
development of SuBu: demand – technical – work-
ing methods – policy and regulations – financial 
– knowledge. The latter category relates to all 
other aspects because the level of knowledge is of 
influence for, for example the develop-ment of new 
products.

This overview of aspects was described in chapter 
11 in which literature outcome were compared 
to interview results. This resulted in the table of 
restraining aspects below:

13.3. Restraints
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   Demand
- Limited environmental concern
- Fulfilling people’s real demands
- Poor image
- Inadequate communication
- Investments restrain demand in consumer market
   Working methodology
- Stringent and project-based working processes
- Reluctance to change
- Network failure due to strong relations
- Lack of or insufficient collaboration
- Too fragmented sector
- Traditional and sequential working
   Financial
- Expensive and uncertain image
- Aims for short-term profits
- Unrealistic value management
- Split-incentive
- Uncertain returns
- Not requiring for quality and total cost of ownership
- Current financial models do not fulfil
- Lowest price selection instead of focussing on value.
   Technical
- Unclosed innovation cycles
- Lack of an early market
- Low innovation and standardization
- Block by block approach
- Adaptability
- Other distinguishing qualities needed
   Knowledge
- Insufficient knowledge
- Approach and assess sustainable building on a larger scale
- Difficult knowledge penetration
- Indistinct definition
   Policy and regulations
- Inconsistent policy causes uncertainty
- Fragmented governmental policy
- Uncertain governmental position
- Restrictive governmental regulations
- Regulations not stringent enough
- Too bureaucratic and compartmentalized government

   Demand
- Lack of urgency
- Indistinctness
- Communication
- Client’s demands are not met
- Absence of the demand
   Working methods
- Conservatism
- Segmentation
- Mistrust
- Innovations require time to land
- Wrong revenue model

   Financial
- Reluctant financing
- Higher initial costs
- Devaluation
- Risks

   Technical
- Unique projects
- Closure of innovation loops
- Absence of quality
- Control of design instead of realisation
- Absence of flexibility

   Knowledge
- Knowledge shortage
- Education

   Policy and regulations
- Restricting regulations
- Inconsistent policy
- Governmental reluctance
- Subsidies

Literature Interviews
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In general can be concluded that there is a net of 
restraints which are categorized in the six catego-
ries. Most important categories of restraints are 
‘demand’ and ‘working methods’.

In paragraph 13.5. a comparison and analysis will 
be made which also comprises an conclusion on the 
most important restraint.

Limitations
Since this was an qualitative explorative research 
for which in literature was searched for restraints, 
and in interviews respondents was questioned what 
to their opinion frustrates the development (the 
most), free of any suggestions and aspects inter-
relate, results cannot lead to a significant list of the 
most important restraints.
It was however possible to conclude on the major 
categories and to indicate the most important 
aspects in this. This analysis is mainly based on 
interview outcomes due to that in literature only a 
very limited number of sources indicated aspects in 
relation to others. 

13.3.1. Absence of demand
The absence of demand for SuBu is indicated as one 
of the major issues that limits the development of 
SuBu. In interviews this was mainly dedicated to 
the absence of drivers, which are vacant from an 
energy, material, financial, and social perspective. 
Energy is still relatively cheap and unsustainable 
behaviour is still not taxed for instance. This need 
for drivers is according to literature needed because 
only a very limited percentage of the people is 
sincerely environmental concerned. 

Besides the lack of urgency, indistinctness and 
ambiguity play an important restraining role to the 
demand for SuBu. It is not exactly clear what in the 

end is sustainable and what not, the discussions 
on this do not contribute that. This indistinctness 
supported by the misuse and conflicting communi-
cation concerning SuBu. The level of knowledge ap-
pears often insufficient at all levels. Besides this the 
absence of clear definition of SuBu does not support 
distinction of SuBu. 

13.3.2. Working methods
Second most important restraining category is 
‘Working methods’. Within this category ‘Conser-
vatism’ and ‘Segmentation’ are the most restrictive 
aspects. 

Conservatism, the reluctance and resistance to 
change in the sector, restraints the development 
of SuBu. The sector is characterised as traditional 
and sequential working, mainly focussing inwards. 
The sector works in strong routines. Furthermore 
large companies maintain a strong lobby to retain to 
existing systems in which they earn their money.  

Second most important aspect in the ‘working 
methods’-category is the segmentation of the sec-
tor. The building sector is split up in many relatively 
small companies that this restraints the develop-
ment of SuBu. The sector works sequential in which 
one waits on the other to finish before starting. The 
sector is too unorganized to facilitate innovation. 
Necessary real cooperation is vacant due to mistrust 
and the lack of transparency in the sector.

13.3.3. Financial
Third in line of most important restraining catego-
ries is the financial category. Within this category 
the reluctance financing and higher initial costs are 
the most restrictive aspects.
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Reluctant financing
Current financial models are insufficient for financ-
ing sustainable building. Exemplary is the statement 
that SuBu is technical possible, financing this is the 
hard part. Investments are in current economic 
situation already difficult. Higher initial costs which 
often come with SuBu, are therefore putting even 
larger pressure on funding possibilities. Funding is 
also difficult due to that SuBu comprehends larger 
risks due to unproven and unguaranteed elements. 
In a sector that works risk avoiding this is a restraint. 
Due to the increased risk, funding is not only more 
difficult but also more expensive. In current com-
mon financial models total cost of ownership and 
lower costs for energy and maintenance are not 
implemented. Advantages of SuBu are partly direct 
and partly indirect. Reduction of energy need, 
returns directly but for example increased produc-
tivity is difficult to implement. Furthermore benefits 
of SuBu are not all to the owner. Improvement of air 
quality or decrease the pressure on rainwater drain-
age due to green rooftops. 

New funding models are needed because tradi-
tional funding models do not comprise sustainable 
performances. 

Higher initial costs
Second major aspect in the financial category is the 
higher initial costs. As above mentioned: fund-
ing models are insufficient and higher initial costs 
make it hard to realized funding. Building budgets 
in general are low in the Netherlands; everything 
that does not return directly is cut out projects 
which affect quality. The focus on initial costs is too 
stringent. In this the selection of the lowest price 
which is very common in building practice restricts 
possibilities to deliver quality in which sustainability 
can be seen as part of. Selecting on the lowest price 
instead of quality or long term profitability is com-

mon practice. 

13.2.4. Technical
In the technical category unique projects and the 
unclosed innovation process restrict improvement 
of products. The fact that every project is unique is 
the major issue in this category, followed up by the 
lack of closed innovation loops.

Every project is unique and is approached as. Too 
less standardization results in insufficient quality. 
Due to a too specific set of requirements set by the 
client every project needs to start from scratch. As 
a result of the tight prescript, there is little room for 
optimization, standardization, and creativity.

Insufficient quality is also caused by unclosed in-
novation loops. The building sector designs and 
constructs and moves to the next project. Usage 
and maintenance is in general not measured nor 
evaluated. Feedback is consequently impossible, 
by which companies are unable to improve their 
performance. As a result improvements based on 
previous realizations can hardly take place.  

13.3.5. Knowledge
The knowledge category does, as previously ex-
pounded relate to all other categories, but is stated 
on its own as well. Knowledge shortage appears to 
be evident at all positions in the sector. The absence 
of a common, workable and undoubted definition 
plays a part in this. The absence of sustainability as 
standard element in curricula does not contribute 
to this.

Besides the insufficient level of knowledge, not 
sharing of the available knowledge restricts the 
development. Different elements of knowledge 
need to be combined to realize progress, companies 
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Fourth sub-question was: What are opportunities 
for the development of sustainable building?

Similarly as to restraints, opportunities were anal-
ysed, in chapter 12 expounded an overview of this.
 
In 13.5. a comparison and analysis of both restraints 
and opportunities will comprise an overview of 
most important opportunities. 

Solving the above expounded hindrances to the de-
velopment would facilitate that same development 
and would therefore be an opportunity to that.

active in the sector keep knowledge to themselves, 
afraid to loose competition. 

13.3.6. Policy and regulations
Within the category of policy and regulations multi-
ple aspects play a role in the development. Aspects 
in this category are restrictive to the development, 
however not the main restriction. 

Regulations are restricting the development of SuBu 
by limiting possibilities and simultaneously by the 
absence of a lower limit in legislation. 

Furthermore absence of governmental commitment 
restraints the development, taking no position does 
not support awareness and trust. Inconsistent policy 
caused uncertainty which caused reluctance. The 
implementation of many different political mea-
sures in a short period of time restrained the devel-
opment of SuBu. Subsidies appeared to be merely 
counterproductive due the inconsistency and indis-
tinctness on the duration of these programs.

Policy concerning SuBu is too fragmented, too less 
cohesion of the different measures. Furthermore 
the fragmentation of policy, divided over different 
level of governments together with bureaucracy 
restricted the development. 

13.4. Opportunities
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   Demand
- Demand for quality instead of quantity
- One-stop-shop
- Growing demand from office organisation

   Working methodology
- Inner- and intersector collaboration
- R&D for standardisation and 
 industrialisation
- Chain integration

   Financial
- Long-term ownership
- Total cost of ownership; obtaining for 
 value
- New funding possibilities
- Financial support for sustainable 
 development
- Make demolishment more unattractive
- Higher profits of SuBu

   Technical
- Adaptability
- Standardization that leads to improved 
 quality
- From new development to 
 re-development
- Standardization of renovation of existing 
 residents

   Knowledge
- Clear definition

   Policy and regulations
- Consistent and predictable policy
- Local government’s influence
- Stimulating C-label

   Demand
- Increasing consumer’s demand
- Increasing urgency and awareness
- Clarity and visibility
- Increasing prices of energy and materials
   Working methods
- Improved collaboration
- Total packages

   Financial
- Better financial products
- Financial incentives
- Group consumers
- Risks

   Technical
- Improved buildings
- Involving end-users
- Setting requirements differently

   Knowledge
- Knowledge usage and development

   Policy and regulations
- Enforcing regulations
- Removing restricting regulations
- Consistent regulations
- Consistent and reliable government
- Governmental support
- Government uses tools they possess

Literature Interviews
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facilitate on different levels, guaranteed energy sav-
ings are close to certain easier to get funded. 

13.4.2. Working methods
Improved collaboration is an opportunity but in 
fact necessary for the development. Challenges are 
too large to be able solving individually. Improved 
collaboration is needed to improve products and 
buildings for lower costs. Collaboration which is 
pointed as chain integration, to improve both the 
process and the product and affordability as well. To 
realize this expertise needs to be in the discussion 
from an early stage, due to the design process deci-
sion taken in the beginning can be decisive for the 
final result.  Collaboration not only within the sector 
but also with companies outside the sector would 
facilitate the development of SuBu. The previously 
expounded mutual interest and responsibility can 
help this collaboration.

For offering a total package to seduce clients with 
an offer which is too good to refuse, collaboration is 
needed. These total packages remove hurdles and 
offers secureness to clients due to only one client-
contact and responsible party. Consortia could be 
created to offer this. 

13.4.3. Policy and regulations
Corresponding the restraining part of this category, 
there are multiple aspects needed and an opportu-
nity for the development. These are however not 
the major opportunities but can be seen as neces-
sary preconditions for the development of SuBu. 

Opportunities in this category relate strongly to 
the restraints, and can be typified as solving these 
restraints. 

Major areas of opportunities appear to be located 
in the same categories as in which the largest 
restraints are located namely the ‘Demand’ and 
‘Working methods’ category. 

13.4.1. Demand
Increasing consumer’s demand would majorly 
contribute to the development of SuBu. From the 
restraining part can be concluded that increasing 
urgency and awareness together with creating 
drivers would stimulate the demand and thereby 
the development. The government could play a role 
in this due to taxing unsustainable behaviour and 
choices. By guaranteeing the rise of energy prices 
for the next coming years would create a driver 
and a secure foundation for investments on energy 
saving products and measures. Increased prices of 
unsustainable behaviour would support the com-
petitive position of sustainable alternatives.

To stimulate the demand it is however necessary to 
improve communication and provide clarity, both by 
market parties as the government. Consistent and 
reliable, specifically dedicated communication is 
necessary for this. Clarity and visibility of measured 
would also contribute to this. Innovations need to 
be clear, understandable, and at least partly visible 
for people to start demanding for it. 

Furthermore it would support the demand, when 
SuBu became a lifestyle which is designed likewise. 
Creating a lifestyle by which consumers are going 
to demand for SuBu this would a totally different 
approach and would turn the discussion away from 
return on investment periods. 

By guaranteeing the effects of sustainable measures 
this would remove uncertainties and would facili-
tate the process of demand. These guarantees could 
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Government needs to take position and commit 
itself for the long-term to provide certainty and 
clarity. Governmental policy and actions need to be 
predictable so that people can trust on it and are 
thereby willing to invest in. Next to commitment, it 
would support the development of SuBu when the 
government would use the tools they possess: tax – 
legislation – guaranteeing. On regulations, limiting 
regulations need to be removed, and lower limits in 
legislation needs to be raised.

13.4.4. Financial
In the financial category, new financial models 
appear to be necessary. The previously funding 
singularly on stones appears to be insufficient. In 
these models the property’s performance over its 
entire lifespan should be implemented. Within this 
the use of energy, maintenance costs, and capability 
to adapt are important. 

To facilitate funding of these sustainable projects 
and products it would be helpful when risks are 
decreased. This could for example be done by 
guaranteeing by the producer. Also the government 
could play a part in this by setting up a guarantee 
fund for innovative buildings. Such guarantee fund 
could be helpful to secure innovative financial prod-
ucts of which is not yet proven that they are secure. 
Building up a track record could diminish the need 
for such fund over time. By this, innovative projects 
are easier and less expensive to fund due to lower 
risks. In renovation of existing private residents, 
consumers could be bundled for funding. By this 
the risks decrease due to larger numbers, of which 
individuals profit by lower depts. 

13.4.5. Knowledge
Increase of the level of knowledge would contribute 
in every level. Due to higher knowledge levels, tech-
nical aspects could be improved; financial products 
could better fit needs, and could help the govern-
ment to take better decisions for instance.

Implementing sustainability as a standard part of ev-
ery school program could encourage this. For build-
ing education, it would be helpful when specialist in 
a certain area would be provided with knowledge of 
other professions. 

Next to that it would help the development when 
sprawl present knowledge became mutual present. 
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decrease. As a result of this increased experience, 
risks decrease which subsequently lower the costs 
for funding. Consistent policy is however required to 
create trust and clarity which is required for people 
to be willing to invest in. Sufficient en perfectly 
suited financial models are needed to facilitate 
the funding, also taking into account affordability.  
Governmental regulations and policy need to be 
addressed to facilitate this development; limiting 
legislation needs to be removed and procedures 
improved.

To increase the demand, SuBu has to become either 
more attractive or obliged since only a very limited 
group is sincerely environmental concerned. Becom-
ing more attractive comes with better fulfilling the 
client’s needs with improved and more attractive 
sustainable products which could be on quality, 
lifestyle, financial, healthiness and other reasons. 
Becoming more attractive could also be due to 
increase unattractiveness of unsustainable actions, 
which could also comprehend increasing prices 
of materials and energy. Sustainable alternatives 
hereby become more attractive and more prefer-
able to choose for.  Obligating SuBu by regulations 
could also support the demand however this is not 
very wishful, neither likely to occur. 

In order to improve attractiveness of SuBu, offered 
products need to be improved to be more favour-
able from the point of quality. Next to that products 
can become more favourable due to financial con-
sequences. To realize this, improved collaboration 
is necessary. Improved and early collaboration with 
companies in and outside the sector; aimed for the 
long-term. Transparent collaboration based on trust 
and aiming for quality; with mutual commitment 
and responsibility and a shared risk and loss system. 
This improved collaboration should result in offering 
a total package to seduce clients with better quality 

13.5. Final conclusion

Since the need for sustainability is evident and 
thereby the need for SuBu, the building sector being 
responsible for a large share in unsustainable be-
haviour, and the fact the development tails behind, 
something needs to restrict that development. This 
however also comprises that there are opportuni-
ties for the development of SuBu.

Previous paragraphs were dedicated to the four sub-
questions, within this paragraph the main research 
question will be answered.

Main-question: How can the development of sus-
tainable building be accelerated and intensified?

Previously was already concluded that the develop-
ment of SuBu tails behind and needs to accelerate. 
Also a was concluded that a clear and general ac-
cepted definition of SuBu was absent and as a result 
defined.

Within the limits of this search can be concluded 
that there is net of aspects that are influential to the 
development of SuBu, which are also mutual inter-
related. Distilling a clear distinct list of for example 
five individual major restraints is therefore not pos-
sible. Aspects could however be categorized into six 
categories: demand – working methods – technical 
– financial – policy and regulation. 

The categories demand and working methods can 
however be pointed out as the major issues to the 
development of SuBu in the Netherlands. 

Increasing the demand for SuBu would support 
the development of SuBu directly but would also 
contribute to it indirectly. Due to an increased de-
mand, products can be improved, production costs 
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for lower prices.

For optimal result it is necessary that all avail-
able spread knowledge needs to become mutual 
available and can be combined. To enable further 

   In order to accelerate and intensify the development of sustainable building the following points should be 
   taken into consideration:

- Demands for sustainability should be increased by driving forces as for instance taxing of the 
 unsustainable.
- Policy has above all to be consistent in order to provide clearness and people know which direction it 
 goes and what can be expected. Furthermore it must be coherent at all levels.
- Innovation and transformation limiting regulations need to be removed.
- Lower limits in regulations need to be raised: preferably stimulating real innovation instead of 
 improvement of existing products.
- Actor should be paid per performance in order to stimulate quality and let risks and engineering best 
 configuration should be located at the delivering party. 
- Producers and other actors should aim for reduction of material usage and design and create healthy 
 products for disassembly.
- Collaboration should be based on mutual interest and shared profits and losses. 
- Innovation cycles need to be closed based on measurements.
- New collaborations should be searched for within the sector but also outside the sector.
- Products and buildings need to be designed and constructed for adaptation since demands keep 
 changing.
- Knowledge levels need to increase at all levels and freely available. Sustainability should become a 
 standard part of curricula.
- Energy demands need to be reduced and at least partly produced locally. Areal exchange could 
 facilitate this.
- Financial models should comprehend the property’s performance over the entire lifespan and the 
 capability to adapt to changing demands. 
- Buildings and products should be standardized with custom finishing and configuration options.
- Sustainable buildings and products need to possess basic qualities and contain next to environmental 
 distinctive qualities also other distinctive qualities.
- Communication needs to be clear and consistent and not misused for commercial benefits.
- Sustainable building should also be approached differently; making a lifestyle of it or spend tv-time to it.

improve products, realizations should be measured 
and evaluated: the innovation cycles need to be 
closed. Measuring actual performances is also 
needed to steer on performance and usages to 
optimize sustainability. 
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APPENDIXES

Accelerating and intensifying the development of 

sustainable building in the Netherlands



Multiple respondents did not allow their inter-
viewreport to be published. For this, these are left 
out in this version.

For further information the author can be contacted 
under mailadres: mail@jwschellekens.nl


