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Preface 
Dear reader, 

With great pleasure I, Gjalt Vink, present to you my final thesis report . This report is the end result of a 

research , conducted at ARCADIS Buildings, department Advies & Management in Amersfoort, to 
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Sustainability of the bUilt environment is a hot issue in today's society. More and more people are 

becoming aware of global problems of climate change, declining natural resources and decreasing air 

quality and the consequences these problems might have on humanity. My personal motivation to 

choose this subject was on the one hand to increase my own knowledge on this important and 

interesting issue, and on the other hand the desire to contribute to a change towards a more 

sustainable society. 

I would like to take the opportunity to thank some people, who helped me in the course of this 

research . Firstly, I'd like to thank the persons who were so kind to cooperate in the case study 

research : Mrs. M. Huysmans of OVG projectontwikkeling , Mr. B. Krikke of the Triodos Bank, Mr. 

Hersbach and Mrs. M. de Grooth of ING Real Estate, Mr. B. Custers of VOCUS architecten bna, and 

several colleagues at ARCADIS. Secondly, I like to thank my supervisors G.J . Maas, G. Abdalla , J. 

Huyghe and D. van Rees for their useful feedback and support. Thirdly, a special thanks to my good 

friend J. Berkhout, who helped designing the online survey. Finally, I want to thank my loving family 

and my girlfriend Emmy, who offered me great support and understanding during this intensive period. 

Concluding, I have enjoyed executing this interesting research and am proud and satisfied with the 

result. I wish you great pleasure reading it. 

Gjalt Vink 

Utrecht, January 2009 
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Management Summary 
The sustainability of the built environment is a major societal issue. The changing climate, decreasing 

natural resources such as fossil fuels, degrading air quality, and drink water scarcity are worldwide 

problems that need to be tackled . In December 2008 the EU agreed on a plan to reduce C02 

emissions by 20% by 2020. Because over 35% of the C02 emissions are caused by the use of 

buildings, there is a large potential to contribute to these goals. The development of sustainable 

offices is being driven not only by ecological and political drivers, but also by economical and social 

drivers. Concluding, technological innovations in building parts and sustainable energy production as 

weil as the development of environmental assessment tools also drive sustainable office development. 

Despite all these driving trends, sustainable office development is far from being main stream. One of 

the causes is the circle of blame; a vicious circle in which the stakeholders blame each other for not 

initiating the demand or supply of sustainable buildings. Recently, we see that the demand for 

sustainable offices grows rapidly (Jones Lang LaSalle, 2008). While a rising demand has triggered 

investors to finance sustainable office development, a problem occurs on the supply side. Project 

developers, designers and builders experience major problems when trying to realise sustainable 

offices. One of the problems is a lack of knowledge on the success factors of sustainable office 

development. 

This research shows a model of 23 success factors, which have influence during the decision making 

process on the success sustainable office projects. The model is based on a case study research on 

six projects and three companies, supported by literature on the success factors of projects (Fortune 

and White, 2006) and a survey among 74 experienced real estate professionals. The end result of the 

research is an identification of the key success factors of sustainable office development and a view 

on the different opinions of the involved stakeholders on these factors. 

Success factors of sustainable office development can be categorised into three groups; project 

factors, stakeholder factors and environmental factors . The project factors are directly related to the 

project and are highly influential by the project manager. Stakeholder factors have indirect influence 

on the project success, as they concern the policy and attitude of the stakeholders' organizations. The 

environmental factors are external factors th at influence project success. 

The most important success factors are the project factors : 'commitment to sustainability from the 

involved persons', 'willingness of the end-user to invest in sustainability', 'focus on long term value 

creation', 'early involvement of all stakeholders in the project' and 'clear definition of sustainability 

goals' are the key success factors of sustainable office development. The economical situation and 

the type of contracts are the least important factors. 
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Among the stakeholders two groups are identified with partly different views on the importance of the 

success factors. Advisors and designers (group 2) allocate greater importance to the role of the 

government (both national as local) than project developers and builders (group1) . These groups also 

think differently about the interrelationship of the success factors. For developers and builders, the 

most important success factors are stimulated by the financial resources, the organisation of the 

project and the technological innovations in the market. Advisors and designers think the involvement 

of the user in the project and a sta bie national sustainability policy are stimulating factors. 

The result of this research is a number of recommendations on how to manage the development 

process of sustainable offices. By implementing these recommendations project developers, builders, 

advisors and designers can contribute to permanently break of the circle of blame. 
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Chapter 1: Introduction 

Chapter 1: Introduction 
The sustainability of the built environment is a major societal issue. The changing climate, decreasing 

natural resources such as fossil fuels, degrading air quality, and drink water scarcity are worldwide 

problems that need to be tackled . In December 2008 the EU agreed on a plan to reduce C02 

emissions by 20% by 2020. Because over 35% of the C02 emissions are caused by the use of 

buildings, there is a large potential to contribute to these goals. 

Despite this large potential, sustainable office development is far from being main stream in the 

current construction and real estate industry. In this first chapter, the concept of sustainability and 

sustainable development are explored. A short overview on the literature is followed by a list of 

advantages of sustainable office. The chapter is concluded by the description of the circle of blame, 

one of the major barriers of sustainable office development. 

1.1 Sustainability and sustainable development 

The first question that comes to mind when discussing sustainability and sustainable real estate 

development is : "What is sustainability?" There is no single and easy answer to this question , but in 

th is chapter I will try to explain what my interpretation of th is concept is. 

As Wilkinson and Reed (2008) state in their book 'Property Development' there are as many 

definitions of the concept of sustainability as there are groups trying to define it. However, all the 

definitions are concerned with : 

• Comprehension of the relationships between economy, environment and society 

• Equitable distribution of resources and opportunities 

• Living within limits 

The definition most frequently referred to is the one established by the UN World Commission on 

Environment and Development report, 'Our Common Future' in 1987. This definition states th at: 

"Sustainable develapment is develapment that meets the need af the present without compromising 

the ability af future generatians ta meet their awn needs. " 

According to Lützkendorf and Lorenz (2005) this concept comprises two strong elements: "(1) that of 

satisfying human needs and requirements (quality of life) and (2) that of intra- and intergenerational 

ethics (do not cheat your fellow citizens and children). 
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Chapter 1: Introduction 

Another important definition is that of the World Business Council on Sustainable Development 

(WBCSD, 2000): 

"Sustainable development involves the simultaneous pursuit of economie prosperity, en vironmen tal 

quality and social equity. Companies aiming for sustainability need to perform not against a single, 

financial boltom line but against the triple bottom line. " 

Figure 1.1: People, Planet, and Profit 

The triple bottom line is also referred to 

as the 3P's and involves the need for 

balance between people, planet and 

profit. (Fig. 1.1) These three aspects 

should be taken into account and need 

to be in balance in sustainable 

development. 

(Source: www.greeninnovation .com.au) 

1.2 Sustainable buildings 

From the concept of sustainable development we now come to the concept of sustainable buildings. 

Kats (2003) defines them in his article 'The costs and financial benefits of green buildings': "Green" or 

"sustainable" buildings use key resources like energy, water, materiais, and land much more efficiently 

than buildings that are simply built to code. They also create healthier work, learning, and living 

environments, with more natural light and cleaner air, and contribute to improved employee and 

student health, comfort, and productivity. Sustainable buildings are cost-effective, saving taxpayer 

dollars by reducing operations and maintenance costs, as weil as by lowering utility bills." 

"Green" or "sustainable" buildings are sensitive to (Kats, 2003): 

• Environment. 

• Resource & energy consumption . 

• Impact on people (quality and healthiness of work environment) . 

• Financial impact (cost-effectiveness from a full financial cast-return perspective). 

• The world at large (a broader set of issues, such as ground water recharge and global 

warming , that a government is typically cancerned about). 

These quotes indicate the broadness of the concept of sustainable buildings. Because it is such a 

broad concept, the subject of this study is narrowed down to sustainable offices. There are many 

different aspects of sustainability in office buildings. Energy, materiais, health and comfort, water use, 

flexibility, mobility, ecology, aesthetics, social justice pollution and waste are all aspects of buildings 

which can be considered part of its sustainability (see appendix I). In every sustainable building 

project, choices need to be made on which of these aspects are to be taken into consideration. 
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Or, in other words, which definition of a 'sustainable building' is used. This choice determines for a 

large extend the design. This is the reason, that there are many different buildings that are all being 

called sustainable, but that they differ greatly in form and function. 

Casts and benefits 

The costs and benefits of sustainable buildings is a major point of interest in the current research . In 

2003, G. Kats performed a research among 100 green buildings in the USA. The report concluded that 

financial benefits of green design run from $50 to $70 per square foot in a LEED building - more than 

ten times the additional cost associated with building green . These benefits were in: "Iower energy, 

waste, and water costs; lower environmental and emissions costs; lower operational and maintenance 

costs; and increased productivity and health ... " and "From a Iife cycle savings standpoint, savings 

resulting from investment in sustainable design and construction dramatically exceed any additional 

upfront costs" (Kats, 2003) . Concluding, sustainable buildings have large financial advantages. In the 

next section, all advantages of sustainable office are listed. 

1.3 Advantages of sustainable offices 

The advantages of sustainable offices over conventional offices are categorised in three groups; the 

ecological, social and economical advantages. 

The ecological advantages of sustainable offices are (Kats (2003), Lützkendorf and Lorenz (2005)): 

• Protection of natural resources, such as fossil fuels 

• Protection of the natural environmenU ecosystem 

• Longer life span of building 

The social advantages of sustainable offices are (Kats (2003) , Jones Lang LaSalle (2008), 

Lützkendorf and Lorenz (2005)) : 

• Healthier indoor air quality 

• More comfort 

• Positive 'green' image of tenant, developer and investor 

• Better Iiveable neighbourhoods 

The economical advantages of sustainable offices are: 

For users (Kats, 2003 and Jones Lang LaSalle, 2008): 

• Lower operational and maintenance costs 

• Higher productivity of employees 

• More attractive as an employer 

For developers (Gossink, 2008) : 

• Higher selling price 
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For investors (Gossink, 2008): 

• Higher long term value 

• Higher ROl 

• Less obsolescence; more stabie cash flow 

1.4 Breaking the circle of blame 

Although there are many advantages, there are also barriers that obstruct the development of 

sustainable offices. In 2000, David Cadman, identified the so-called 'circle of blame' in the British real 

estate industry. According to ING Real Estate Development, a large project developer in the 

Netherlands, the circle of blame also exists in the Dutch real estate industry. 

Figure 1.2: The circle of blame 

The Vicious Circle of Blame 

Investors 
,Wa would invesi in 

sustainable buildings, bul 
Ihere IS no demand for 

Ihem,' 

(~RICS 

Owners I 
End Users 

,We would like 10 have 
sustainable buildmgs bul 

\here are very few 
availabe : 

Developers 
,We would ask for 

sustainable buildings, bul 
Ihe invastors won'l pay for 

Ihem: 

Designers & 
Constructors 

,We can build or rettofil 
buildings in a suslalnable 
way, but davelopers don'l 

ask for i\.' 

Adopted trom: Cadman. D., 2000 

www.rics.org 

Figure 1.2 displays the vicious circle in which the main stakeholders of sustainable real estate 

development have been trapped for years. All parties said that they were willing to contribute to 

sustainable real estate development, but they needed cooperation of the other stakeholders. The 

initiative from at least one of the parties was necessary to break th is vicious circle. Because of the lack 

of initiative, the circle of blame has been a major barrier for sustainable office development. 

In 2008, different Dutch companies have taken the initiative to break the circle of blame. The most 

outstanding example is the TNT project in Hoofddorp, where the end user TNT took the initiative and 

demanded an extremely sustainable new office. 
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The project developer OVG and investor Triodos Bank have reacted on this initiative by forming a 

project joint venture to develop seven new and sustainable office buildings and maintain and operate 

them for a period of 15 years. This example shows, that the because of one initiating party, the circle 

starts to break. 

TNT is not the only ambitious end user demanding sustainable office space. More and more 

companies are executing their Corporate Social Responsibility policies by moving towards a more 

sustainable way of housing. Because of this rising market demand for sustainable offices, investors 

are more and more investing in sustainable offices. 

The first steps to beak the circle of blame are taken, but it is not yet braken permanently. For this to 

happen, all stakeholders should cooperate and turn the circle of blame into a system of contiuous 

loops of feedback and adaptation. This research is aimed at praviding knowledge to developers, 

builders, desigers and advisors and can be categorised in the groups of researchers and educators. 

(fig. 1.3) 

Fig . 1.3: Loops of feedback and adaptation 

r------ -- ------ ---- ------ - ---------- -- -

-... -...-. .. -... 

Owners J End UserB 
.'11. ~ Mld OCCUp) 
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hy are ~r te run. ....... --r-- -..... --..,.... ( .-or .......... ...... 
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) 
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I~ 
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..................... l1l8I •• 
........ 1 . ", 111 
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Chapter 2: Research question 

Chapter 2: Research question 

Problem definition 

Because of the circle of blame, not enough sustainable building projects are being developed to 

comply with the ambitions to reduce C02 emissions and improve the long term quality of office 

buildings. Although benefits of sustainable buildings are clear, not all involved stakeholders are 

convinced of the benefits for themselves. In addition, the traditional attitudes, roles and responsibilities 

of the stakeholders and the traditional development process are a major barrier for sustainable office 

development. 

However, there are different examples of sustainable building projects, both in the Netherlands as in 

other EU countries and the rest of the world, where the circle of blame has been broken and which 

have been successfully developed. This proves that it is possible to build these sustainable buildings. 

Apparently, the traditional development process is not suitable for the development of sustainable 

buildings. The development process should therefore be adapted to suit sustainable development. 

This change is in the hands of project managers and their companies. These project managers need 

to change the way they manage the development process in order to permanently break the circle of 

blame. Project management can be supported by knowledge on the success factors of projects. 

Currently, there is no scientific knowledge on the success factors in the development process of 

sustainable offices. 

Research goal 

The goal of this research is to give recommendations on the improvement of the initial phases of 

sustainable office development, by giving insight in the success factors of these projects. This 

research will provide this insight by displaying the success factors in a model, and by identifying the 

most important factors. This insight will contribute to break the circle of blame. 

Research questions 

The main research question of this research is: 

• What are the key success factors of sustainable office development projects? 

To answer the main research question the following sub questions are to be answered: 

• What is a sustainable office? 

• What are project success factors? 

• What are the differences between the opinions of the different stakeholders on the success 

factors of sustainable office development? 
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Along with the questions above, the following sub questions are also answered: 

• What is sustainable office development and what are the differences between sustainable 

office development and traditional office development? 

• How can the knowledge on success factors of sustainable office development be used to 

break the circle of blame? 

Definitions 

Sustainable office buildings 

The term 'office buildings', as used in this research, is defined as: 

"A new office building, which is developed bya project developer, owned by an investor and rented by 

a tenant." This definition is used because these are the stakeholders involved in the circle of blame. 

The reason for choosing office buildings is th at these buildings are the main type of building types 

which are developed by these stakeholders. A second reason is that ARCADIS is mainly involved in 

the project management of commercial buildings, among which offices. 

The term sustainable building is defined by one or more of the following characteristics : 

Greencalc > 240; or 

'GPR gebouw' score> 7.5 on average; and 

Energy label A+; and 

Application of sustainable materiais; and 

Indoor health and comfort higher than legally required 

This definition is based on the currently highest ranked buildings in the Greencalc project list 

(www.greencalc.com). 

Because the Dutch Green Building Council is currently developing a standard sustainability 

assessment tooi called BREEAM, future projects will be assessed by this standard. In this tooi the 

sustainability of a building is being measured according to its score on management, health & 

wellbeing, energy, transport, water, materials & waste, land use & ecology and pollution. 

For my research, I decided to use the sustainability aspects energy, health and comfort, materials and 

waste as the most relevant sustainability aspects. The Greencalc assessment is largely comparable 

with BREEAM, except that the aspects health and comfort are not included in the Greencalc 

assessment tooI. In GPR gebouw the aspect of health is included. 
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Decision making phase 

Sustainable office development consists of many different phases and stages. In chapter 3.1.2 this 

process is explained. Because most of the decisions are taken in the early stages of the process, the 

research is focused on the decision making phase, which consists of the following phases: 

1. Area development 

2. Initiative 

3. Land acquisition 

4. Plan development 

5. Design 

All stages following the design phase are not inciuded in the research. 

Key stakeholders 

There are many stakeholders involved in sustainable office development. This research focuses on 

the key stakeholders, which are the 

• project developers 

• investors 

• end users 

• designers 

• advisors 

• builders 

• local government 
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Chapter 3: Theoretical background 
This chapter shows an extensive Iiterature review to answer the following two sub research questions: 

• What is sustainable office development? 

• What are project success factors? 

3.1 Sustainable Office Development 

3.1.1 Sustainable offices 

Sustainability is a complex and dynamic concept, because there are many aspects which are 

considered to be part of sustainability, and the concept changes over time. In this paragraph a short 

introduction to the relevant aspects of sustainability is provided. 

Definition of a sustainable office 

Although sustainability is a major issue in the current society in general and the construction sector in 

particular, there is not a commonly accepted definition of sustainability yet. Therefore, it was 

necessary to choose a definition for this research. 

Senter Novem uses the following definition for sustainable buildings. If the building : 

has a Greencalc score of 185 or more; or 

has a GPR score of 7 or more; or 

has an EPC score above the norm, with "Nationaal Pakket Duurzaam Bouwen" measures; or 

has obtained a "groenfinanciering"; 

Then the building may be ca lied 'sustainable' (Senter Novem, 2008). 

Sustainability is a dynamic concept, as opinions and technology changes over time. The Senter 

Novem definition is therefore not a permanent, but a temporary definition. However, there is no 

mention of the term it is valid. Sustainability is not only a dynamic concept; it is also not objectively 

measurable. The assessment tools Greencalc, GPR and EPC all measure different aspects of the 

building (see appendix 111). Because of these reasons, it is very hard to give a specific and commonly 

accepted definition of a sustainable office. 

Sustainability aspects 

In this paragraph the most important sustainability aspects are shortly elaborated on. These are: 

energy, materials and waste, and health and comfort. In appendix I a more comprehensive view on all 

sustainability aspects is provided. 

Energy 

One of the most important aspects of sustainability is energy. To reduce C02 emission and diminish 

the cansllmptian of fossil fileis, the three steps strategy or trias energetica is a weil knawn strategy 
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The first step is to reduce energy demand, e.g. by insulating and the re-u se of heat of ventilation air. 

The second step is to use sustainable energy sources, such as solar energy or heat and cold storage. 

The third step, if necessary, is to use fossil fuels as efficiently as possible (see figure 3.1 and appendix 

IV for more examples of possible measures) . 

In current practice, this 

strategy has become more 

and more the standard. It is 

1. Reduce demand 
(energy saving) 

therefore possible to build so- 2. Maximise the use ol 

called C02 neutral or zero- renewable energy 
sources 

energy buildings. These are 

buildings that use na more 

energy then they produce. 

Materials and Waste 

Fig. 3.1 : Trias Energetica (source: www.ecn.nl) 

Energy Demand 

3. Usa fossil luels in the 
cleanest possible way 

Another important sustainability aspect is the use of materials and the waste that is produced by 

constructing and demolishing buildings. The environmental impact of buildings can be minimized by 

using sustainable materiais. When selecting building materiais , the fol/owing questions need to be 

answered: 

1. Where do the materials come from? 

2. How are the materials being produced? 

3. How are the materials being transported? 

4. How much maintenance is required? 

5. How do the materials influence the indoor health and comfort? 

6. How weil are the materials re-useable? 

One of the most popular sustainability concepts of today is the 'Cradle-to-cradle' philosophy. The 

credo of this concept is 'waste is food '. Translated to the use in construction projects, it means that all 

materials should be fully re-useable as construction materiais, or they should be fully absorbed in 

nature. This way, there will not be any waste which is damaging the environment. 

Health and Comfort 

Although a low energy use and sustainable materials are very important, the indoor health and comfort 

are in daily use of course at least as important. Aspects of indoor health and comfort are the amount 

of fresh air and ventilation, the quality and control of lighting and natural daylight access, the control of 

temperature and type of heating system, the amount of pol/utants in the air. According to Kats (2003), 

increased health and comfort leads to reduced absenteeism, employee retention and increased 

productivity . 
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Sustainability assessment tools 

Environmental Assessment methods are aimed to measure the degree of sustainability of buildings. In 

the UK, the government funded research institute BRE (Building Research Establishment) developed 

an environmental assessment method called BREEAM. 

From January 2009 the Dutch Green Building Council will be using the BREEAM assessment method 

as a standard to measure the degree of sustainability of buildings. The aspects of sustainability that 

are measured with BREEAM are: 1. management, 2. health and wellbeing, 3. energy, 4. transport, 5. 

water, 6. materials and waste, 7. land use and ecology, and 8. pollution. The credit criteria which are 

used to score each of these aspects are being developed bya group of companies involved in the real 

estate development industry in the Netherlands. The tooi is being developed by an open source 

strategy, so that every involved party can give a contribution and have its input in the tooI. It is also 

easily adaptable to future developments. (www.dgbc.nl) 

The Senter Novem definition uses the assessment tools Greencalc and GPR as a measure for 

sustainability. These assessment tools are the most commonly used of Dutch assessment tools. Other 

examples of Dutch assessment tools are 'Eco-Quantum', 'groenverklaring', 'EPC', 'Nationaal Pakket 

Duurzaam Bouwen Utiliteitsbouw', 'GPR Gebouw' and 'Triodos Toets voor duurzaam vastgoed' . 

(www.duurzaambouwen .senternovem.nl) Examples of international tools are LEED (VS), BREEAM 

(UK), CASBEE (Japan), Green Globes (Canada), GBTool and EPBD (EU). These tools are listed and 

compared in appendix 111. 

Life Cycle Assessment (LCA) 

Van den Dobbelsteen (2004) says: "The best indicator for sustainability, the total annual 

environmentalload, consists of the once-only loads divided by the expected service life (ESL) plus the 

annually repeating loads. For the demolition and new construction solution, the once-only load 

consists of the environmental capital remaining and initial and demolition load of the new building." 

So, sustainability is not only about how much energy is used during the operation phase, but also the 

energy used during construction and demolition are part of its sustainability. This is often revered to as 

the 'cradie to grave' environmentalload. To determine the sustainability of a building, one can use a 

Life Cycle Assessment. According to Ortiz et al (2007), "Iife cycle assessment (LCA) is a methodology 

for evaluating the environmental load of processes and products (goods and services) during their life 

cycle from cradle to grave. LCA has been used in the building sector since 1990 and is an important 

tooi for assessing buildings." 

Three phases 

The process of an LCA can be divided into th ree phases: "Firstly, defining goal and scope involves 

defining purpose, audiences and system boundaries. Secondly, the life cycle inventory (LCI) involves 

collecting data for each unit process regarding all relevant inputs and outputs of energy and ma ss 
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flow, as weil as data on emissions to air, water and land. This phase includes calculating both the 

material and the energy input and output of a building system. Thirdly, the life cycle impact 

assessment (LCIA) phase evaluates potential environmental impacts and estimates the resources 

used in the modelled system. This phase consists of three mandatory elements: selection of impact 

categories, assignment of LCI results (classifications) and modelling category indicators 

(characterization)." (Ortiz et al, 2007) 

According to Ortiz et al (2007), there are roughly two kinds of LCA methods: problem-oriented 

methods (mid-points) and damage-oriented methods (end points). "The mid-points approach involves 

the environmental impacts associated with climate change, acidification, eutrophication, potential 

photochemical ozone creation and hu man toxicity. The end points approach classifies flows into 

various environmental themes, modelling the damage each theme causes to human beings, natural 

environment and resources." 

Life Cycle Casting (LCG) 

"Life cycle costing looks at costs and benefits over the life of a particular product, technology or 

system. LCA, in contrast, involves accounting for all upstream and downstream costs of a particular 

activity, and integrating them through a consistent application of financial discounting. The result - if 

data is available -- is a current "cradie to grave" inventory, impact assessment and interpretation (e.g., 

a net present value estimate)" (Kats, 2003). According to Lützkendorf and Lorenz (2005) LCC 

calculations usually consist of the following elements: 

• Initial capital cost for design and construction or acquisition 

• Management and operating costs 

• Costs for maintenance and renovation 

• Costs incurred of benefited from the building's disposal 

Developers and project managers increasingly use LCA and LCC tools to calculate what effects 

sustainability measures have on the environmentalload, but also to calculate tinancial effects. During 

the initiative phase, feasibility studies are executed to determine the financial feasibility of a project. 

There is a common prejudice, that sustainability is always more expensive than traditional. In a LCC 

analysis, not only the costs of extra investments, but also the benefits on the longer term can be 

calculated. Experienced architects, such as e.g. Thomas Rau, state th at sustainability doesn't have to 

cost more than traditional construction, as long as sustainability is implemented in the design right 

from the beg inning. 

The purpose of assessment tools 

Kaatz (2006) discusses the purpose of assessment tools: "Sustainable construction requires more 

than what green building assessment methods and technologies were conceived to do or can 

presently offer. 
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It challenges the very basis of decision-making, which occurs during the building process, so that 

decisions taken by building stakeholders reflect sustainability values and principles . Consequently, 

sustainable building assessment methods are faced with significant expectations and demands 

resulting from the imperative within sustainable development to transform practices and processes in 

construction ." 

And "Environmental Assessment and the Process Protocol are proposed as valuable sources of new 

and innovative thinking that can contribute to the enhancement of building sustainability assessment 

practice. Environmental Assessment provides insights on addressing sustainability at a project level. 

Moreover, it reveals the potential value and benefits of stakeholder participation for building 

assessment. The Process Protocol, as an integrative, normative and cognitive framework, offers a 

structured way of communicating a shared understanding of the building process. Hence, it provides a 

template for delineating a process of building assessment th at is integrated into the project cycle." 

Kaatz distinguishes environmental assessment tools from a process protocol and pleas th at both are 

necessary for a successful sustainable construction project. 

Besides LCA and LCC tools, a third category exists, which is called Post Occupancy Evaluation 

(POE). POE can be characterized as (Lützkendorf and Lorenz, 2005): 

• Design aid: as a means of improving building procurement, particularly through feed-forward' 

into briefing 

• Management aid: as a 'feedback' method for measuring building performance, particularly in 

relation to organizational efficiency and business productivity. 

• Benchmarking aid for sustainable development: for measuring progress in the transition 

towards sustainable production and consumption of the built environment 

3.1 .2 Development process of sustainable offices 

In this paragraph the development process to create sustainable offices is discussed (see appendix 11 

for a more extensive overview). The development process of sustainable offices is in essence 

comparable to th at of conventional offices, in that the process can be divided into the same phases in 

time. These phases are: 

1. Area development 

2. Initiative 

3. Land Acquisition 

4. Plan development 

5. Design 

6. Tendering 

7. Contracting and construction 

8. Rent or sa Ie 

9. Maintenance and operation 

10. Redevelopment or destruction 
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Decision making stage 

Although the process steps are the same, the activities in each of these phases can be very different. 

Because of the limited scope of this research, it is focussed on the first five phases of the development 

process. This part of the process is the decision making stage, and is therefore very interesting to 

observe in order to identify the most important differences between traditional and sustainable office 

development. 

Stakeholders 

In the development of sustainable offices many different stakeholders are involved. The main 

stakeholders are the users, designers, developers, investors, constructors and local authorities. These 

stakeholders are therefore the most important parties in th is research. Other stakeholders, like 

advisors, certifiers, educators, researchers, owner associations, insurers, and banks are not explicitly 

used in the analysis. 

Users 

Buildings are always constructed to fulfil a certain housing need of the user. In the case of offices, the 

user wants to have a building in which he can execute his core business as weil as possible. Offices 

are used by corporations mainly for processing information (Van den Dobbelsteen et al, 2004). The 

office is thus used by companies to provide a productive, healthy and comfortabie working place for its 

employees. 

Project developers 

The development of real estate is often initiated and coordinated by the project developer. Their 

purpose usually is to make financial profit from the process of development (Wilkinson and Reed, 

2008 pp. 12) "Project developers operate primarily as either traders or investors. Most small 

companies have to trade, that is to sell the properties they develop. Many larger public quoted 

development companies (merchant developers) have preferred to trade developments to capitalise on 

rising rents and values." "Property companies formulate their policy according to the interest and 

expertise of the company and their perception of the prevailing market conditions. There is a trend 

visible that an increasing number of developers are aiming at the market of sustainable offices." 

(Wilkinson and Reed, 2008 pp. 13) 

Investors 

Investors play an important role if developers don't use their own resources. Investors are often 

pension funds or insurance companies, but also banks or other financial institutions can be investors. 

Developing real estate requires two types of money: short-term (development finance) to cover the 

costs during the development process; and long-term (funding) to cover the co st of holding the 

completed development as an investment. (Wilkinson and Reed, 2008) 
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Both the short-term and the long-term finance are sometimes paid by 'forward-funding'. This means 

the investor agrees to purchase the development on completion whilst providing all the finance in the 

interim. Financers can also choose to act as the developer themselves, which means that they 

develop for their own portfolio. ING Real Estate and Triodos Real Estate Development are examples 

of this kind of companies. 

Figure 3.2: Stakeholders in the real estate development industry (WBCSD, 2007) 
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In the design process different stakeholders are involved. The main designer is usually the architect. 

Other advisors, such as structural engineers, physical engineers and technical engineers also have 

important rol es to play. Key characteristic of sustainable office design processes is the need for 

cooperation between the different design parties to make an integral design. Very few companies do 

have all the expertise in house, making collaboration necessary. 

Contractors 

Some contractors in the UK have adopted CSR and are commiUed to reducing environmental impact 

and adopting social responsibility in their business operations (Wilkinson and Reed, 2008). Dutch 

contractors also are starting to adopt sustainability policies. Examples are Dura Vermeer and Royal 

BAM Group who are partners in the Dutch Green Building Council. 

Local Govemment 

The local government is the party that makes the area development plans and provides building 

permits . Some governments, like Almere, have specific sustainability ambitions in the development 

areas . 
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3.1 .3 Drivers for sustainable office development 

Sustainability is a hot item in today's society and in the construction and real estate industry in 

particular. There are different trends and drivers that are cause or effect of this situation. In this 

paragraph the ecological, political, economical, technological and social drivers will be discussed. 

Ecological drivers 

In May 2006, AI Gore published his movie "An inconvenient truth". In this movie the consequences of 

global warming on the climate were presented in a very dramatic way. Although there is still no 

complete consensus among scientists, the general opinion about global warming shifted from ignoring 

to alarming. 

Figure 3.3: Energy demand in the EU 
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caused by the built environment. The 

sector therefore has large opportunities to 

reduce the amount of C02 emission. 
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In the EPBO, the Energy Performance Building Oirective of the European Union a number of 

requirements are mentioned which are to be implemented by the Member states 

(www.buildingsplatform.org): 

• the general framework for a calculation methodology of the integrated energy performance of 

buildings; 

• the application of minimum requirements on the energy performance of new buildings; 

• the application of minimum requirements on the energy performance of large existing 

buildings that are subject to major renovation; 

• energy performance certification of buildings; 

This energy label provides information on how much energy the building uses for heating, hot water, 

lighting, ventilation and cooling. The performance is indicated by an energy-index (EI) and a 

standardised energy class (A - G). 

The EPOB was published in January 2003 and its overall objective is to promote the improvement of 

energy performance of buildings within the Community taking into account outdoor climate and local 

condjtjons as weil as jndoor c!jmate reqlJjrements and cost-effectjveness 
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This directive had to be implemented by the EU member states in 2006. By labelling buildings, a 

Build ing Energy Rating WIII result. This rating then shows the relative performance of buildings in the 

existing building stock. 

EPe norms 

EPC stands for the Energy Performance Coefficient of buildings. The current norm in the Netherlands 

for office buildings is 1.5, and from January 2009 the norm will be 1.1. 

PeGO 

The PeGO platform aims to support a continuously innovating industry by improving collaboration and 

the sharing of knowledge of important companies . The goal is from 2015 a yearly reduction of 45% in 

energy use in all newly built buildings . From 2020 the goal is a 60% energy reduction in new buildings 

and 45% in renovation projects . (www.senternovem.nl/energietransitiego) 

Sustainable purchasing of Outch government 

The Dutch government is striving to have a 100% sustainable purchasing policy in place in 2010 

(Senter Novem). The exact criteria are yet being determined, but this plan shows a high ambition of 

the national government and the criteria also apply to the building sector. 

Economical drivers 

The economical situation in Europe is an important driver of sustainable development. Rising energy 

prices, material prices and construction costs all influence decision makers. The Jones Lang LaSalle 

research 'Global trends in sustainable real estate (2008) reports that 70% of office space users 

indicate th at sustainable housing is an urgent issue. Conclusions of the report are: 

1. Sustainability is not for tomorrow's agenda. It is a critical Corporate Real Estate issue right 

here, right now. 

2. Under normal circumstances corporate occupiers accept that sustainable real estate costs 

more to deliver and are prepared to pay a premium. However, under the current economie 

downturn they seem less willing to pay this premium. 

3. A huge gap exists between the demand and supply of green offices. The Jones Lang LaSalle 

survey shows that 70% of the interviewed companies want to occupy green offices within five 

years . This number implies a demand of 20 million m2 floor space in sustainable offices. 

Other findings were: "Some early findings regarding the impact of sustainable space on employee 

hea/th, productivity and job satisfaction are compel/ing. The young knowledge worker talent, in 

especially short supply, is particularly keen on environmental issues and corpora te social 

responsibility" 
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And: "As we enter 2008 one thing is for certain - the green wave of momentum wil! not dissipate, 

meaning that sustainability will be at the forefront of accupier's real estate decision making. " 

Wilkinson and Reed (2008) conclude: "Th ere is a growing awareness of the potential benefits for 

banks in integrating sustainability into their business strategy. The UK-based HSBC bank has adopted 

environment-related palicies and procedures. The list includes guidelines on dangerous chemicaIs, 

freshwater, infrastructure and forest products. As banks globalise, they have to consider the broader 

context of sustainability. " (Wilkinson and Reed, 2008) 

Figure 3.4: Average cost premium of LEED certified buildings 

Average Green Cost Premium vs. level of Green Certification A research of the University of Maastricht 
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shows interesting results on the value of 

sustainable buildings; not only are the rents 2% 

higher, but they also have a more stabie 

occupancy rate, which results in a 6-9% 

advantage for the landlord/ investor. The 

selling price of the property is even 16% 

higher, because the risk of obsolescence is 

lower. (Gossink, 2008) 

Figure 3.4 shows the result of a study among green offices and schools in the USA. It shows the 

average cost premium of the initial costs of these buildings. 

Technological drivers 

There are a great number of technological drivers, which contribute to the development of sustainable 

buildings. New technological innovations are essential for sustainable office development. 

Techn%gical innovations in construction materials and bui/ding systems 

Suppliers of building materials are continuously improving their products. The de mand for sustainable 

materials and building parts stimulates these innovations. Not only the innovation of new products, but 

also the improvement of existing techniques and products is beneficial, because prices of sustainable 

materials are driven down. 

Life Cyc/e Costing (LCC) tools 

LCC is a technique that integrates the capital expenditure commitled to a project with the operational 

costs involved in operating and maintaining the building. By calculating the Life Cycle Costs of a 

building, the total costs of ownership become clear. These costs can then be considered in design 

choices. 
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Environmental Assessment Tools 

Globalisation and the rise of the trans-national businesses have combined with an increased 

awareness of the environment. This has generated demand for ' international' systems of measuring 

the environmental performance of materiais, buildings and the wider built environment (Saunders, 

2008). These tools enable benchmarks to be set, which the market recognises and acknowledges. An 

overview on existing EA tools is provided in appendix 111. 

Process innovations: integral designing 

Not only product innovation is driving sustainable development, also process innovations are 

important drivers. To successfully design a sustainable building, integral designing appears to be a 

necessary approach . Stakeholders like designers, contractors and advisors are more and more 

involved in the early stages of the project to collaborate in an integral design process. 

Social drivers 

Market demand from end-users 

The social trend toward sustainable consumption is driving the development of sustainable buildings. 

'There has been a significant change in attitudes towards sustainability since the early 2000s. 

Property developers need to keep abreast of social and cultural trends, especially relating to 

sustainability, to ensure that their properties meet market requirements , reduce environmental impacts 

and are future-proofed to some extent. Also, increasing attention to Corporate Social Responsibility 

has driven a move towards environmentally friendly produets and services." (Wilkinson and Reed, 

2008 pp. 325) 

Many internationals have adopted a CSR policy. Types of CSR policies are ethical, altruistic and 

strategie CSR. Wilkinson and Reed (2008) used the following definitions: "Ethical CSR is the moral, 

mandatory fulfilment of a corporation 's economie, legal and ethical responsibilities, even if the 

business might not appear to benefit. Altruistic CSR might be the funding of school or donations to 

drug and alcohol programmes. Strategie CSR is defined as caring, corporate, community services that 

accomplish strategie business goals. Corporations contribute not only because it is morally right but 

also because it is in their best financial interests to do so, hence fulfill ing their duties to stakeholders 

[Friedman and Miles, 2001]" 

The increasing attention to CSR from consumers coincides with the increasing number of large 

corporations to develop a CSR policy. This also means that decisions on their housing are more and 

more influenced by sustainability considerations. A recent study of corporate occupiers by Jones Lang 

LaSalle has discovered th at many tenants would be willing to pay higher rental costs to occupy a 

'green' bu ilding with a higher level of energy efficiency. (Jones Lang LaSalle, BER, 2008) 
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Market initiatives 

On 1 st June 2008, the Dutch Green Building Council was founded. The DGBC has four goals: 

1. To make sustainable construction measurable 

2. To make sustainable buildings more vi si bie 

3. To increase knowledge by sharing knowledge 

4. To make sustainable construction common property 

The most important goal is to create a standard Dutch assessment tooi which is acknowledged by 

both the governmental as market parties. The DGBC is currently working to adapt and translate the 

British BREEAM into a Dutch version (www.dgbc.nl) 

Marketing on sustainability credentials 

Increasingly, property developers are being promoted to the market and sold on their sustainability 

credentials. Commercial buildings such as offices are promoted on the basis of their BREEAM 

assessment ratings . (Wilkinson and Reed, 2008) 

Conclusion 

From the analysis of the current trends can be concluded, that there are drivers for both the demand 

for sustainable buildings as the supply. Lützkendorf and Lorenz identify a 'communication gap' (see 

figure 3.5) which causes the lack of implementation in the real estate industry. The examples used in 

their article are typical for the UK situation, but in the Netherlands comparable examples are known. 

Figure 3.5: Trends for sustainable development in property and construction (Lützkendorf and Lorenz, 2005) 
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3.1.4 Barriers tor sustainable office development 

Although there are many drivers of sustainable office development, there are also barriers. In this 

paragraph the economical, political , technological and social barriers are described. 

Economical barriers 

The extra investment, which is needed to build sustainable offices, is an important barrier. Although 

there are developers, investors and users who choose to 'go green', the majority is not yet convinced. 

Developers are not all convinced of retaining higher investments by higher selling price or rent. 

Investors use a too short investment time frame , so th at investments in sustainable measures are not 

being earned back. Additionally, traditional service contracts do not give incentives for investors to 

invest in energy efficiency, because they don't profit from a lower energy bijl. Here the unbalance 

between investments and revenues play an important role . The initial higher investments are not 

earned back because the revenues of the cheaper operations and maintenance are attributed to the 

tenants . 

"For many investors the whole issue of energy efficiency rating is a question for later, when the 

directive has been fully implemented . However, many industry spokespeople have suggested th at a 

value differential will happen and that property investors need to review the rate of their portfolio 

obsolescence accordingly. It is thought th at the real impact of having a poor energy efficient building 

will only be realised when it comes to the transfer of the asset through sale or leasing. " (Jones Lang 

LaSalle, BER, 2008) 

Political barriers 

One of the major barriers is the long term sustainability policy of the national government. In the last 

decades, the policy has been very instabie. The provision of subsidies to apply sustainable energy 

sources has changed every few years. This policy results in cautious developers, who are not certain 

of governmental support at the moment they need it. 

Technological barriers 

Lack of a standard measurement taal for sustainability 

Because there is no standard tooi to measure the sustainability of a building, there are no benchmarks 

and innovation is not stimulated. The DGBC is working on the development of this standard . 

Social barriers 

Lack of comman definition 

Sustainability is a complex concept and there is na common definition of sustainable offices. 

Wrong perception of financial feasibility 

Numerous examples have proven that sustainable buildings can be financially feasible. However, in 

the perception of many people, sustainability is associated with 'expensive' and 'Iess feasible'. 
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Slow rate of adoption of innovations in construction sector 

The application of sustainable materials in new buildings is not yet standard. The strong traditions and 

the large size of the construction sector cause a slow rate of the adoption of innovations, which is a 

large barrier for sustainable real estate development. Non-innovative companies resist against the 

change because of their lacking experience and fear for market-share loss. 

Lack of experience 

The lack of experience among stakeholders causes increasing development time and effort. 

Especially in project with time pressure sustainability is therefore not an important issue. Wrong use of 

measurement tools is related to this lacking experience. Sustainability is considered too late in the 

design process, when adaptations to the design are not possible anymore 

Lack of leadership 

When asked about their responsibility in driving change, very few decision-makers saw their task as 

leading the move to sustainable building (see Figure 15). The answers suggest some willingness to 

adopt new practices, but also hint at the conservatism for which the building industry is renowned. 

(WBCSD, 2007) 

Organizational barriers 

Figure 3.6: Players and practices in the building market (WBCSD, 2007) 

Professional and Trade 
Responsibilities 

(Fltll( lfUlldl <J 1)\) 

Fragmented development process 

+ 

Prelilll. Design 

Detail design 

Worklng drawlngs & specs 

Tender (6Iddlng) 

Pla log 

Building Delivery Process 
(Management 
di5contlnullies) 

-- rJ'-I] -.;: 

r II 

Operationallslands 
(Ineffectlv coordinaûoll; 

poar cOlllnlllnlcalion) 

As figure 3.6 shows, the building market is very fragmented. This causes difficulties when changes 

need to be implemented in the sector (WBCSD, 2007). 

Users are not involved in design process 

Users are not always involved in the design process. Therefore, there is a lack of support and the 

design is not sufficiently custom-made (WBCSD, 2007). 
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Lack of feedback from users towards developer 

Because the developer is not involved in operational phase, feedback of users is not returned to the 

developer (WBCSD, 2007). 

Lack of A-Z responsibility 

No single party is responsible for a building from the first beginning until the end of its life-cyde. In the 

development process, developers often pass the responsibility of meeting energy efficient guidelines 

to the architect to be dealt with at the design stage (Jones Lang LaSalle, BER, 2008). Corporations 

like TNT change the rule of the game by asking for sustainable offices and committing themselves to a 

rental period of considerable length (10 yrs). 

In the research 'Valkuilen bij procesinnovatie' (Poel et al, 2007) the following organizational problems 

are mentioned . These are possible problems, but are not necessarily the case in every project. 

1. There is no consensus on the sustainability ambitions among stakeholders. 

2. The dient is not convinced on the advantages of a sustainable building 

3. The dient does not focus on the total costs of ownership, but on the construction costs. 

4 . Sustainability measures are the first aspects to cut in case of low budget. 

5. There is no quality guarantee and quality control of the energy concept 

6. Increased development costs 

7. Willingness to invest in low operating casts is low 

8. Lacking laws and norms for the implementation of sustainability goals in the process of permit 

provision by local governments. 

Conclusion 

In this paragraph, the theory and practice of sustainable office development has been the subject. The 

scope of this research has been explored by discussing the most important sustainability aspects, the 

development process and the drivers and barriers of sustainable office development. In the next 

paragraph, the concept of project success factors is the subject. 
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3.2 Project Success Factors 

3.2.1 Project success 

The Project Management Body of Knowledge (PMBOK) defines a project as: " ... a temporary 

endeavour undertaken to create a unique product of service. Temporary means that every project has 

a definite end. Unique means that the product or service is different in some distinguishing way from 

all similar products or services." 

Other distinctive features of a project include: 

• A start and finish 

• A life-cycle 

• A budget with an associated cash-flow 

• Activities that are essentially unique and non-repetitive 

• Use of resources, which may be from different departments or (sub)contractors and need 

coordinating 

• A single point of responsibility 

• Fast tracking 

• Team roles and relationships that are subject to change and need to be developed defined 

and established. 

What is a successful project? There are different right answers to this question. "Traditionally, success 

is defined as the degree to which project goals and objectives are met." (Chan, 2002) Westerveld 

(2003) defines project success as the satisfaction of all stakeholders. A more narrow view is simply 

the compliance with time, cost and quality (Westerveld, 2003). Research on project success shows, 

that it is impossible to generate a universal checklist of project success criteria suitable for all projects. 

(Westerveld, 2003) 

Success criteria 

The success criteria are the set of principles by which the judgement of success is made (Chan, 

2002). And Lim and Mohammed (1999) state: "Since every stakeholder (the developer, contractor, 

users, the general public, and so on) will have different expectations on a project, their criteria of 

project success will differ also." Time, cost, quality, performance and safety of completion have been 

accepted as the most widely used criteria to measure the micro viewpoint project success. In the 

macro viewpoint, not only completion but also satisfaction is a criterion for success. (Lim and 

Mohamed, 1999) 

Chan (2002) describes a large number of criteria (see fig.3.7). The set of success criteria can be 

categorised in objective and subjective criteria. Objective criteria are: time and cost, profitability, and 

health and safety. 
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Subjective criteria are: quality, technical performance, functionality, satisfaction , completion, 

productivity/efficiency, absence of conflicts, professional image, aesthetics, educational , social & 

professional aspects , and environmental sustainability. 

Fig . 3.7: Criteria for project success (Chan, 2002) 

Completion 

Fig. 2. Criteria for project succt:ss 

3.2.2 Critical success factors 

To achieve success, the formulated success criteria must be achieved. Critical success factors (CSFs) 

are factors th at have major influence on the achievement of these criteria . CSFs are defined by 

Fortune and White (2006) as: 

• Areas of activity that should receive constant and careful attention from management. 

• The areas in which good performance is necessary to ensure attainment of goals. 

So, the difference between success factors and success criteria is that: "Criteria are the set of 

principles or standards by which judgement is made; whereas factors are the set of circumstances, 

facts, or influences which contribute to the result." (Lim & Mohamed, 1999) 

Existing literature on the success factors of projects can be categorised in two groups. The first group 

aims to identify the success factors of a project and to arrange these factors in a model. Examples are 

the articles of Fortune & White (2006), Belassi & Tukel (1996), Lim & Mohamed (1999), Kim, D. Y. et 

al. , 2008, and Westerveld (2003). The second group aims to identify the critical success factors and 

rank or rate them on the level of importance. Examples: Black et al, (2000) , Jha & Iyer (2007), Toor & 

Ogunlana (2007). 

Criticism on the critical success factor approach 

Fortune and White (2006) identified three major criticisms on the critical success factors approach. 

The first is the lack of agreement between the many authors of scientific publications on CSF's. The 

second criticism is that "the inter-relationships between factors are at least as important as the 

individual factors but the CSF approach does not provide a mechanism for taking account of these 
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inter-relationships." The third criticism is that "the factor approach tends to view implementation as a 

static process instead of a dynamic phenomenon, and ignores the potential for a factor to have varying 

levels of importance at different stages of the implementation process." 

Formal Systems Model 

The article of Fortune and White (2006) reviews 63 publications on critical success factors. In their 

article they present the Formal Systems Model as a framing device for the 23 most cited success 

factors in the reviewed literature. This model aims at providing insight in the inter-relationships 

between factors and the relative importance at different stages of the project. (See figure 3.8) 

Fortune and White describe the model: "The formal system at the heart of the model comprises a 

decision-making subsystem, a performance monitoring subsystem and a set of subsystems and 

elements which carry out the tasks of the system and th us effect its transformations by converting 

inputs into outputs. The decision-making subsystem manages the system. It is responsible for 

decisions about how the purposes of the system are to be achieved such as which transformations are 

to be carried out and by what means and for providing the resources to enable this to happen. It 

makes known its expectations to the subsystems and components that carry out the system's 

transformations and to the performance monitoring subsystem." ... "The other features of the model 

include: a continuous purpose or mission th at gives rise to expectations; a degree of connectivity 

between the components; an environment with which the system interacts; boundaries separating the 

system from its wider system and the wider system from the environment; resources; and some 

guarantee of continuity." (Fortune & White, 2006) 

"The Formal Systems Model (FSM) has been used over a long period of time to investigate failures". 

In these investigations a number of common failures are revealed (Fortune&White, 2006): 

1. Deficiencies in the apparent organizational structure of the system, such as a lack of 

performance-measuring subsystem or a control/decision-making subsystem. 

2. 1\10 clear statements of purpose supplied in a comprehensible form to the system from the 

wider system. 

3. Lack of an effective means of communication between the various subsystems. 

4. Not enough consideration given to the influence of the environment, and insufficient resources 

to cope with those environmental disturbances that were foreseen. 
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Fig. 3.8: Formal Systems Model (Fortune and White, 2006) 

Environm.o?nt 

dLslurt.l 

Widl'rsyst ~m ooundary 

f('SCJurc :JIld 
~ramfl ormalions Icgilim;dO:-S 

ump ~nJcdî,ralions by dlslgTlid 

5ct\ 

~SYSló!lm aDd 
.' çompoOOlll.> lllid C \In}' 

ut tl"~IIS Ii::lfl:ruIûOnti 

m3tcs 
tno",n 
ClIIla:llI1iom 

Fig. I. Tbe F rm.aI Sy tem Model. 

o.lIcmplS In 
inJlu~Oal 

üblc2 
f;won; nuppcd Qnto ((mp"nenl o f Ihe I'onml 

pr .)CX: I IluribulCS 

GOlIls and o bjectiVl~' 

Pcrf(lnn:t n~1: 
monitoring 

()Cl:1 on-makel1 ) 

Trmsfo rmal v n 

Cc:rnmunical ion 

l-.n· .. imnmCOI 

Boundarics 

Conlinuil}' 

Critial "U(:a: I:',lnn from litcraturc 

Clc:ar re:di tic objccll""s 
Stron!! hU51~ = !10 U00 

Breeli.,.e mmltnrinJ!/c ntTl,1 

for project 

Plunned cl c diJWlJ!rn·i",,·/oct'Cpt.:m::e of 
po bic fallure 

Supporl I' rom scninr ml0311'=mcnl 
mpelcnl projecl numser 

StmnJl/det.:lIled pl11n kepi up 10 date 
Re Ihtic!C hedu Ic 
( Jood r :lde rsh i[l 
Corrocl choic<;lpllJl cJtpencncc nf rrojccl 
maTlllgemcnl mcthooo loG y!loolJ 

Sk~led!tál<lbly qll:ll iticd! uftbll1ll ufl'! leam 

, ;0Qd CtJ mmunblim.!fa:d tuc k 

P I Ib l t1~hIJ 

hnn mnmc:ntll inOucnccs 
Pn I c:qxncnt'C ( ka rni l\l fmUlI 

ÛT9l1t " IinlUI !Id:r[lla ti l}nJcullur~/sl ructuJ'C 

Pmj«t m~!1c:\'C1 r comrlelily!oumhcr of 
J101lpk: inm l"cd/d ura tl n 

AJ~le budllCt 
SuObc:n l/weJJ JJ DC/Ilcd rer.oUI'COI 

Tminon!: pro· .. ~m 
PrOHDI . miJi:u- I«honlngy 
Good perfDmllncc b)' uPrlr~c. ntrlLlor'$/ 
consult an IS 

Final thesis report A.J.G. Vink 39 



Chapter 4: Research Methodology 

Chapter 4: Research Methodology 

4.1 Research design 

In this chapter, the research methodology is described (see fig.4.1) . 

Figure 4.1: Research design 
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In the first phase a desk research is performed to explore the concepts of 'sustainable offices', the 

'development process of offices', and 'success factors of construction projects '. Expert interviews with 

ARCADIS employees also contributed to the concept exploration. 

Phase 2: Case studies 

Ta identify the possible success factors of sustainable office development, expert interviews have 

been organised with employees of front runner companies in the field of sustainable office 

development: ING Real Estate, OVG projectontwikkeling and Triodos Bank. After the expert interviews 

six project case studies are conducted to determine which success factors can be found in the present 

practice of sustainable office development. 

Phase 3: Model design 

The concept of project success factors has been explored by a desk research . Different theories from 

the field of project management have been compared with the practice of sustainable office 

development. Based on the model, found in the article "Framing of project critical success factors by a 

systems model" by Fortune & White (2006) , a model was constructed in which the success factors 

found in the desk research, expert interviews and case studies were included. 
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Phase 4: Online survey 

The model is validated and the key success factors are determined by means of an online survey 

among 74 experienced real estate professionals. 

4.2 Phase 1: Explorative desk research and expert interviews 

Desk research 

The first phase was an explorative desk research on the concepts of sustainable real estate 

development and project success factors. Search engines like Web of Science, Google Scholar, 

Science Direct were used with search terms success factors, (construction) (project) (success factors), 

project success, (sustainable) real estate development, sustainability. 

Many articles are found in journals like Building Research and Information, Construction Management 

and Economics, Journalof Construction Engineering and Management, Building and Environment, 

and Journalof Green Building. Besides this scientific literature also many articles in professional 

journals and news papers are used. The goal of this explorative research was to develop a clear view 

on the current literature on sustainable office development. 

Expert interviews 

The first three expert interviews were conducted in the problem definition phase and were primarily 

aimed to identify the problems ARCADIS faces in respect to the development of sustainable buildings. 

These interviews were used to formulate the problem definition, research goal and research 

questions. 

Expert interviews have been conducted with the following ARCADIS employees: 

• Mr. Peter Schroote, director Advies en Management, ARCADIS Buildings 

• Mrs. Marjolijn Versteegte, director Stedenbouw en Architectuur, ARCADIS Buildings 

• Mr. Paul Brouns, department binnenmilieu en energie, ARCADIS Buildings 

• Mr. Douwe van Rees, Business Development Manager Sustainability, ARCADIS Buildings 

• Mr. Gerben Smit, team leader Advies en Management, ARCADIS Buildings 

The result of this phase was the research proposal, which was approved on 20th June 2008. 

Concurrently to my research Maarten Danser, a student from Delft University of Technology, Master 

track Real Estate and Housing, has been working on a fairly similar research. Danser examines the 

causes and solutions of the phenomenon of degrading sustainability ambitions during the 

development process of zero-energy buildings. The goal of his research is also to give 

recommendations to improve the development process. The interviews he conducted proved useful to 

validate the case studies and as input in the discussion. 
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4.3 Phase 2: Case studies 

The goal of the second phase of the research was to identify the possible success factors of 

sustainable office development. Secondly, it is aimed at providing insight in the differences between 

traditional and sustainable office development. The reasons to choose for this research method are 

the limited number of possible research subjects and the many factors involved . At this point it was not 

feasible to conduct a quantitative research, which is needed for the identification of critical success 

factors . I found several front runner companies willing to cooperate in this case study research . 

4.3.1 Companies 

Three companies have been selected for the identification of success factors in their companies and 

projects (see table 4.1). These interviews were open interviews structured by a topic list. Each of the 

interviews was used to get insight in the success factors of these companies . The minutes of these 

interviews can be found in appendix VI. 

Table 4.1: Company cases 

Cases Experts 

Triodos Real Estate Development Drs. Ing. B. Krikke, Director 

ING Real Estate 
Ing. CA Hersbach, Director 

Mrs. M. de Grooth, Project Manager 

OVG projectontwikkeling Ir. MAP. Huysmans, Director Sustainability 

Selection of cases 

These cases have been selected, because these companies are the major front runner companies in 

the Netherlands, concerning the development of sustainable offices, based on their reputation and 

current projects. Therefore, it may be assumed that they are experts in this field and have knowledge 

on the success factors to realize sustainable offices. 

Selection of experts 

In the selection of informants I used the following criteria : The informant must be 

• able to obtain as much information as possible on the subject 

• involved in the decision-making process of sustainable office development projects 

• able and willing to transfer his knowledge on the subject 

• able to provide objective information 

Three of the four experts are directors of their companies, so they have good access to information . 

Because they were all willing to cooperate it can be concluded that they are all interested in the 

subject. Whether they are able to provide objective information is questionable. However, because 

experts of different companies are interviewed, the data from the case studies can be compared to 

each other and in case of deviant responses, it was possible to ignore the data or find consensus. 
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Data collection 

Because the interviews took place right in the beginning of the research, there was no clear structure 

or model identified to base a question list on. Therefore, a topic list was used to make sure the most 

important subjects we re covered in the interviews. The results of these interviews can be found in 

chapter 5.1 and appendix VI. 

4.3.2 Projects 

Six projects have been selected for the identification of success factors (see table 4.2). 

Table 4.2: Project cases 

Cases Experts 

TNT Drs. Ing. B. Krikke, Director Triodos RED 

Kraanspoor Mrs. M. de Grooth, Project Manager ING RE 

Akzo Nobel Mrs. M. de Grooth, Project Manager ING RE 

Cross Towers Mrs. M. de Grooth, Project Manager ING RE 

Baltimore Mrs. M. de Grooth, Project Manager ING RE 

Bussumse Watertoren Ir. B. Custers, VOCUS architecten bna 

Selection of cases 

For the selection of cases, different considerations have been of importance. Firstly, the projects had 

to comply with the set definition of sustainability and the scope of the research. The cases TNT and 

Bussumse Watertoren have a significantly higher sustainability ambition then the other (ING RE) 

projects. The second consideration was the accessibility of information. The interviewed experts were 

all very cooperative to provide the requested information . All but the Bussumse Watertoren are newly 

built projects, in which all stakeholders of the circle of blame are involved. The selected cases all meet 

the criteria of the Senter Novem definition of sustainability, cited in paragraph 3.1 .1. 

Selection of experts 

For the collection of relevant data, it was important th at the interviewed experts had access to the 

project data. The TNT expert Mr. B. Krikke is the director of Triodos RED, and has therefore good 

access to the relevant data. The ING Project Manager Mrs. De Grooth was involved in two of the four 

selected projects, and called in the help of her colleagues to collect the data on the other projects . As 

for the 'Bussumse Watertoren' project, the director of the initiating architecture company provided the 

case study data, so it may be expected that this expert also has good access to the relevant 

information. 
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Data collection 

To collect data on the project cases, a case study protocol (appendix V) was composed. This protocol 

was used as a question list which was sent to the experts bye-mail in advance. In five of the six 

cases, a face-to-face meeting was organized to discuss the question list and record the data on the 

development process. In the 'Bussumse Watertoren' case, the question list was answered bye-mail 

only. 

Case study protocol: question list 

The question list is based on the ten phases of the development process, as described in paragraph 

3.1 .2. By using th is question list, I intended to obtain the information as objectively as possible on the 

undertaken steps in the development process. 

Registration and arrangement of data 

The data from the case studies is registered in a report . In appendix VIII the results of this data 

collection can be found. 

4.3.3 Data analysls case studies 

The data analysis of this multiple case study research has been executed in an iterative process. In 

the first analysis, the data from the desk research and three company case studies are analysed. This 

analysis has been executed by summarising the data from the interviews in summary data tables. 

After the company case studies, the second round of case studies has been conducted. The data from 

these project cases has been analysed, again by using a summary tabie. After the analysis of both 

types of case studies, a list of success factors was created. This list is presented in tables 5.1 and 5.2. 

Because of the exploring and describing goal of the research, this research strategy was suitable. To 

validate the results from the data analysis, the summary tables were presented to my counsellors . 

4.4 Phase 3: Design model 

After this case study research I did a comparison between the found results in practice and the 

existing literature on success factors . Chapter 5.1 presents the results of this literature review. The 

result of this phase is the model depicted in figure 5.1. 

4.5 Phase 4: Survey 

In the final phase of this research, the model is validated by a survey among experienced 

professionals, concluding in a rating of the success factors. The reason why this survey is conducted 

is that a survey is relatively fast, easy and cheap with the possibility to reach a large number of 

people. Disadvantages of surveys are that the reliability of the answers of respondents is relatively 

low, the answers are not always valid, and there is often a smal! response . 

Final thesis report A.J .G. Vink 45 



Chapter 4 : Research Methodology 

Population and sample 

The population consists of professionals in the Dutch construction and real estate industry, who are 

interested in, or have experience with the development of sustainable offices. The people who were 

invited all visited at least one of two congresses on sustainability; 'De kwaliteit van duurzaamheid' on 

Provada 2008 or 'VDCM 2008; Naar een energieleverende gebouwde omgeving' on TU/e. 

Research instrument: online survey 

The research instrument was an online survey (see appendix IX), produced by using the free web tooi 

surveygizmo.com. The question formulating is uniform for all questions. I decided to measure only one 

variabie per factor, because respondents have limited time and interest in cooperating in an online 

survey. Because the survey functioned as a validation of the case study research , all of the 23 

success factors were included in the survey. The success factor model was added to the survey, to 

clarify the type of factors and their relation. Also, the duration and progress are mentioned explicitly. 

On the title page, a short introduction on the subject and a list of definitions is included to create a 

common understanding of the expected answers. The questions are all closed questions and they are 

grouped by subject. The questions are formulated as concrete, measurable, answerable and neutral 

as possible. The answer alternatives for all questions on the success factors were scaled 1 to 5, 1 

meaning no influence and 5 meaning very high influence. Example of question (in Dutch): "Hoe groot 

is de invloed van de factor 'commitment aan duurzaamheid ' op het projectsucces?" (1) Geen invloed -

(2) Beperkt - (3) Matig - (4) Groot - (5) Zeer groot - (6) Geen mening 

Data collection and preparation 

The respondents were personally invited by an e-mail. There was also a call up in the newsletter of 

the Dutch Green Building Council. One week after the invitation a reminder was send. Before the 

survey was send, a number of tests were performed to assure the quality of the survey itself and the 

distribution email. The survey was tested by counsellors and colleagues. The personal invitation e

mail was send using the program Groupmail 5. The data was collected in a database of 

surveygizmo.com. After the close-down of the survey, the date was exported to excel and th en 

imported in SPSS. 

Data analysis 

The analysis of the collected data consisted of three steps. The first step was a comparison of the 

modes and means of the variables . Then the respondents were categorised in two different groups; 

group 1 consisted of project developers and builders, and group 2 of advisors and designers. In the 

second step the groups 1 and 2 were analysed separately. By means of a spearman's correlation test 

the correlation between the 23 variables was analysed. In the third step, all the variables that had a 

correlation (p=0.01) with one or more variables in at least one of the two groups were inciuded in a 

principal components analysis (PCA). The goal of this factor analysis is to identify latent variables with 

which a pattern of variance in a set of items and observations can be explained (Pallant, 2007). 
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Chapter 5: Results 
In this chapter, the results of the research are presented. Paragraph 5.1 shows the results of the case 

study research, the model is presented in paragraph 5.2 and paragraph 5.3 shows the survey results . 

5.1 Results case study research 

Companies 

In the first round of case studies, three experts have been interviewed to get an idea of their vision on 

the success factors, barriers, and necessary changes in the development of sustainable offices . In th is 

paragraph, the results from these case studies are presented, by listing the data collected in the 

interviews. This data is then structured in table 5.1, which shows the most frequently mentioned 

success factors . 

Table 5.1: summary table 1 

Company Success factors mentioned 

ING T op management supportJambition 

Personal commitment to sustainability 

Sustainability ambitions dient 

Willingness dient to invest in sustainability 

Triodos Personal commitment to sustainability 

Focus on long term value creation 

Sustainability starts in area development 

Integral vision from the developer 

Involve client actively in design process 

Involve contractor in design process 

OVG Personal commitment to sustainability 

Integral designing 

Internal knowledge development 

Using sustainability tools 

Minimum sustainability requirements government 

Developer is involved in operational phase 

Focus on long term value creation 

Product innovation of suppliers 

Competition based on sustainability performance 

Positive image of sustainability 
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Projects 

For a better understanding of the success factors a total number of six projects have been studied. In 

appendix VIII the data from these case studies can be found. In the inteNiews, the question list 

(appendix V) was used to get an objective view on the undertaken steps in the development process. 

In table 5.2 the success factors mentioned in these projects are summarized. 

Table 5.2: Summary table 2 

projects Success factors mentioned 

TNT SkilIs PM 

(Triodos/OVG) Investor is willing to invest in sustainability measures 

Developer is committed to project in operational phase 

Selection of competent and experienced design partners 

Involvement of user in design process 

Flexibility of the dient in the design process 

Innovative tenant contracting 

Use of sustainability tools 

Kraanspoor Focus on optimising user value 

(ING RE) Commitment to sustainability from developer and architect 

Early involvement design partners in design process 

Subsidies 

Cross Towers Commitment to sustainability from developer 

(ING RE) Selection of competent and experienced design partners 

Early involvement design partners in design process 

Involvement of user in design process 

Support from municipality 

Subsidies 

Akzo Nobel Commitment to sustainability from developer 

(ING RE) Selection of competent and experienced design partners 

Early involvement design partners in design process 

High sustainability ambitions user 

Support from municipality 

Involvement of user in design process 

Willingness user to invest in sustainability 

Clearly defined sustainability goals 
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5.2 Model 

The model is based on the model of Fortune and White (2006), called the 'Formal Systems Model' 

(see chapter 3.2 .2). The model identifies success factors on three levels; environmental factors, 

stakeholder factors, and project factors. In th is paragraph, first the different success factors and the 

relations between the factors wil! be explained . 

Figure 5.1: Success factors model 
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Level 1 : Project factors 

The first level of success factors is the level of the project. These factors are controlIabie by the project 

manager. The factors are categorised in five groups: project characteristics, project management, 

design team, end-user and contracting. The factors are listed in these groups and are clarified by the 

bulleted additional comments. 

Project characteristics 

1. Commitment of the involved persons to sustainability 

• A committed project manager or project champion will generate momentum and goodwill with 

the involved project partners and stakeholders. 

• Team members committed to sustainability are more willing to cooperate and better able to 

cope with the increased complexity of a sustainable office development process. 

2. Integral designing 

• A sustainable office asks for an integral design process, in which all designing and advising 

stakeholders work together on an integral design . 

3. Early involvement of all stakeholders in the project 

• Users taking initiative in the development of their office, cooperating actively and being flexible 

to make important trade-offs during the entire development process contribute to a successful 

sustainable office development. 

4. Focus on maximizing long term value 

• Users can create their own incentive for sustainable office development, by focussing on the 

total costs of ownership of their office, instead of the costs of construction. Service costs are 

becoming an increasing part of the total costs, so savings on energy will reduce the total costs 

of ownership substantially. 

5. Clearly defined sustainability goals 

• SMART (Specific, Measurable, Achievable, Result oriented, Time) goals. 

Project management 

6. Use of life-cycle-costing (LCG) tools for calculating total costs of ownership. 

7. Soft skilIs of the project manager: flexibility, adaptability 

• Are necessary to cope with changing sustainability goals during the project. 

Design team 

8. Use of sustainability design tools (Greencalc, GPR, and BREEAM) by design team 

• Designers who are competent to use sustainability design tools like BREEAM can use these 

tools to create a feasible and sustainable office design. 
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End-user 

9. High sustainability ambitions of the end-user 

• A project champion will stimulate the design team to strive for more sustainable and innovative 

solutions. 

10. Willingness of end-user to invest in sustainability measures 

• To achieve high sustainability goals, financial investments are needed. Because the client can 

benefit from lower operational costs, there is an incentive to invest in sustainability measures. 

11 . Active involvement of end-user in development process 

• Trade-offs need to be made during the development process. Not all sustainability aspects 

can be achieved. The trade-offs need to be based on the client's wishes. 

Contracting 

12. Innovative financing schemes 

• The financing of sustainable offices asks for an innovative approach. Because investments in 

sustainability are returned over many years, the investors should be involved with the project 

during a longer period than usual. 

• With a cooperating investor early in the development process, the design can be adapted to 

optimize the long term value of the building. The investor can finance investments in 

sustainability measures, which will be earned back in time. 

13. Developer takes responsibility for exploitation 

• Contra cts in which the operator and maintainer are stimulated to reduce the costs of operation 

and maintenance contribute to the success of sustainable office development. Examples of 

these contracts are described in the Senter Novem publication 'Dure plannen, goedkope 

oplossingen; adviseren over organisatie en financiering van energiebesparing in de 

utiliteitsbouw (2005) . 

Level 2: Stakeholder factors 

The second level of factors concerns the level of the main stakeholders involved in sustainable office 

development. These stakeholders are the project developer, user, designer, investor and local 

government. The factors apply on a super-project level , which means that they have innuence on the 

organization and policy of the stakeholders and therefore indirectly on the project success. 

Developing stakeholders 

14. Use of sustainability policy 

• Project developers, investors, designers and contractors with a Corporate Social 

Responsibility (CSR) or sustainability policy have specified their sustainability goals and 

ambitions. These companies are actively working on their sustainability performance, and are 

better able to contribute to the success of sustainable office development. 

• End-users with a CSR policy are demanding sustainable offices. 
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• Sustainable offices are excellent investment objects for investors with a Socially Responsible 

Investment (SRI) policy. 

15. Internal knowledge development and education on sustainability 

• Sustainability is a dynamic and complex concept. A continuous internal education and 

generation of knowledge is essential to keep up with the current developments. 

• Although the advantages may be very clear for professional developers, users often do not 

have a dear view on the advantages of a sustainable office. The developer should educate 

users on these advantages, so that users will be more willing to pay for sustainable offices. 

• Building experience and sharing knowledge 

16. Focus on long term value creation 

• Stakeholders focussing on short term profit are not beneficial. A focus on long term value 

creation is the key of sustainable office development. 

• Investors focussing on the long term quality and value of an office building are more willing to 

invest in sustainability measures, because these will increase this long term value. 

Local Government 

17. Minimum sustainability requirements in area development 

• By defining minimum sustainability requirements in area development plans, developers are 

forced into sustainable office development. This is not being brought into practice yet, 

although many municipalities have stated high sustainability ambitions. 

Level 3: Environmental Factors 

The environmental success factors are factors that have a positive influence on the project success, 

but they cannot be influenced or managed by the project manager. The environmental factors are 

categorised in four groups: political, economical, social, technological factors. 

Political factors 

18. Sustainabil ity ambitions and subsidies local/regional/national government 

• The national government can support sustainable office development by setting high 

sustainability ambitions and providing subsidies. 

• The sustainable purchasing policy of the national government will be a large incentive for 

sustainable real estate development. 

19. Stability in long term sustainability policy 

• National sustainability policy should be stabie and continuous on the longer term. This is 

beneficial to investments in sustainable office development. 
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Economical factors 

20. Economic situation 

• In times of prosperous economic situations there is more money to invest in sustainable office 

development. 

21. Competition among companies based on sustainability performance 

• Competition on sustainability performance will increase knowledge and performance of 

stakeholders. 

Social factors 

22 . Public awareness/ attitude towards sustainability 

• A positive public attitude towards sustainability increases the need and relevance for 

Corporate Social Responsibility; th us more attention for sustainable office development. It also 

increases demand for sustainable products. 

Technological factors 

23. Technological innovations in building parts 

• Innovations in technology increase the performance of sustainable offices. 
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5.3 Results survey 

Analysis 1: Response 

A total number of 278 professionals were invited for the survey by an invitation e-mail. After two weeks 

and one reminder 74 responses were collected. The group of 74 respondents consists of 23 project 

developers, 16 advisors, 9 designers, 8 contractors, 4 researchers, 3 local government employees, 2 

end-users and 9 others (see figure 5.2).61 of the 74 respondents (-80%) had experience with at least 

one sustainable building project. 

Figure 5.2: Respondent categories 

Fig. 5.2 Respondent categories 
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Analysis 1 .1: Mode and mean 

Total = 74 
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The first step of the analysis was to look at the modus of the data per variabie. The modus is the most 

frequently given score of each variabie. In th is analysis, all respondents are included. In table 5.3 the 

results of this analysis are presented. 

The majority of respondents consider these five variables as highly important: 

• Variabie 1: Commitment to sustainability by all involved persons 

• Variabie 10: Willingness to invest in sustainability by the client 

• Variabie 16: The focus on long term value creation by the stakeholders 

• Variabie 3: Early involvement of all stakeholders in the project 

• Variabie 5: Clearly defined sustainability goals in the project 

Apparently, designing offices with low environmental impact asks for a highly commitled project team 

and a client with high sustainability ambitious, which is willing to invest in sustainability. In addition, all 

stakeholders need to be involved in the project early in an integrative design process and they should 

be selected based on their focus on creating long term value. The project sustainability goals have to 

be defined clearly. 
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Analysis 1.2: Comparing groups 

Then, two groups are identified, namely group 1: project developers and builders, and group 2: 

advisors and designers. The decision to compare these groups has two main reasons . The first 

reason is that the two groups have different rol es in the development process . Developers and 

builders have a direct responsibility for realising the project, whereas advisors and designers have an 

advising role. The second reason is that by combining these groups of respondents , two somewhat 

similar sized groups are created that are large enough to be analysed using statistica I analysis 

methods. 

The results of this analysis can be found in appendix X. To test whether group 1 (developers/builders, 

n=31) answered differently then the group 2 (advisors/designers, n=25), a Mann-Whitney U-test was 

performed. From this test can be concluded, that only for the variables 17: 'sustainability demands by 

the local government' and 18: 'high ambition of national government' the answers of the two groups 

differed significantly. Among advisors and designers, the relevanee of political influence is 

experienced as higher than among project developers and builders. 

Table 5.3: Modes and means all respondents 

Table 1: Modes and means of the value of different varia bles for sustainable office 
development, as assessed in the questionnaire; 1 = no influence, 5 = very high influence 

Variables n mode mean 

1 Commitrnent to sustainability 74 5 4,59 
10 Willingness user to invest in sustainability 74 5 4,50 
16 Focus on long term value creation by stakeholders 74 5 4,32 
3 Early involvement of all stakeholders in project 74 5 4,24 

5 Clearly defined sustainability goals in project 73 5 4,21 
4 Focus on maximising long term value project 74 5 4,19 

2 Integral designing 74 4 4,35 
9 High sustainability ambitions 74 4 4,32 
19 Long term stability in sustainability polities 73 4 4,22 
15 Internal knowledge development by stakeholders 74 4 4,08 

6 Use of LCA tools by PM 68 4 4,03 
7 Soft skilIs PM 72 4 4,03 
23 Technological product innovations in building parts 72 4 3,97 
14 Use of sustaina bility policy by stakeholders 74 4 3,96 
11 Active involvement of user in development process 74 4 3,96 
17 Minimum sustainability requirements by local government 73 4 3,88 
21 Market competition based on suslainability performance 73 4 3,81 
8 Use of suslainability design tools (Greencalc+, BREEAM) 68 4 3, 76 
22 Image of sustainability among the public 73 4 3,71 

18 High sustainability ambitions of national and EU government 73 4 3,70 
12 Innovative fin ancing constructions 72 4 3,67 
20 Economical situation 73 3 3,58 

13 Developer takes responsibility in operation phase 71 4 3,49 
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Conclusion analysis 1 

From this first analysis, the following five variables were the highest ranked in the total group of 

respondents. These are the 'commitment to sustainability by the involved persons, 'willingness to 

invest in sustainability by the user', 'focus on long term value creation by the stakeholders', 'early 

involvement of all stakeholders', and 'clearly defined sustainability goals'. The varia bles 'economical 

situation', 'developer takes responsibility in operation phase' and 'innovative financing constructions' 

are the least important variables. There are no significant differences between project 

developers/builders (group 1) and advisors/designers (group 2), except th at group 2 considers the role 

of the government more important then group 1. 

Analysis 2: Correlation 

To test the correlation between the measured variables, a spearman's correlation test was performed. 

For all respondents a matrix with all 23 variables added with 3 'personal feature' variables was 

created. In this correlation matrix a large number of correlations appeared (appendix X). However, the 

correlation factors are not very high . To get a beUer view on the correlation (p=0.01) between different 

variables, the two groups are analysed separately. The results of this analysis are: 

Group 1: variables 2,6,9, 10,12,20,21,22, 23 

Group 2: variables 1, 2,4,5,6,8, 9, 11, 14, 16, 19 

Conclusion analysis 2 

From the correlation analysis can be concluded, that the variables 1, 2, 4, 5, 6, 8, 9, 10, 11, 12, 14, 16, 

19, 20, 21 , 22, 23 have significant correlation with one or more other variables in either one or both 

groups of respondents. In the third and last analysis, these variables are included in a principal 

components analysis . 

Analysis 3: Factor analysis 

Inter-relationship of key success factors 

As stated in the article of Fortune and White (2006), the inter-relationship between success factors is 

just as important as the factors themselves . From the factor analysis, differences between the two 

groups in terms of the inter-relationship of the most important success factors can be identified . 

For a further comparison of groups 1 and 2 a principal components analysis (pca) was performed. The 

variables with a correlation (p=0.01) in at least one of these groups were included in the analysis . 

These are success factors 1, 2, 4,5,6, 8, 9,10,11,12,14,16,19,20, 21,22,23. The rotated 

component matrices (tables 5.4 and 5.5) show the following results. 

Developers and builders consider clearly defined project goals and the use of LCA tools essential to 

translate their commitment and long term vision in an integrative design process (Tabie 5.4, factors 1 

and 4, explaining 15% and 12% respectively of the variance). 
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In addition, they consider the demand for sustainable offices by ambitious clients that are willing to 

invest in sustainability as associated with a flourishing economy (Tabie 5.4, factor 3, explaining 12% of 

the variance). Moreover, because of lacking standards caused by in the instabie Dutch sustainability 

policy, developers need to involve the client more actively in the development process (Tabie 5.4, 

factor 5, explaining 11 % of the variance). With these five factors 64% of the variance is explained 

among project developers and builders. 

According to advisors and designers, the first factor (explaining 20% of variance; Table 5.5) has six 

key characteristics that we interpret as follows. In an integrative design process, it is important to focus 

on long term value maximisation . The client should be willing to invest in sustainability and should be 

involved actively in the development process. The sustainability goals need to be clearly defined and 

the project manager needs LCA tools to control these goals. In addition, the commitment to 

sustainability and high ambitions of clients especially occurs in a flourishing economy (Tabie 5.5, 

factor 3, explaining 13% of the variance). This view is similar to the developers' response. The 

negative correlation between the use of sustainability tools and the appreciation of sustainability 

among the public indicates that the use of tools by advisors is more important when the appreciation 

of sustainability is low (Tabie 5.5, factor 2, explaining 15% of the variance). 

Commitment to sustainability 

For developers and builders 'commitment' is related to the use of LCA tools, a focus on long term 

value creation and integral designing. For them, commitment can be created by using the correct 

working method and focussing on long term value creation . For advisors and designers, commitment 

to sustainability is correlated to a high sustainability ambition of the user and the economical situation. 

This indicates that the advisors are more depending on external factors, where developers take the 

initiative by organizing the project the way they want it to be organized. 

Willingness of the user to invest in sustainability 

For developers, this factor is correlated to the economical situation and the sustainability ambitions of 

the client. For advisors and designers, this willingness to invest is correlated to the active involvement 

of the end-user in the development process. 

Focus on long term value creation 

For advisors, the stakeholders' focus on long term value creation (variabie 16) is enhanced by 

technological product innovations, but for developers th is focus on long term value creation is highly 

correlated to a personal commitment to sustainability, integral designing and the use of LCA tools. 

Conclusion analysis 3 

From the factor analysis can be conciuded that the respondents of the two groups do not have the 

same idea about the interrelation between the most important success factors . For developers and 

builders, the most important success factors are stimulated by the financial resources, the 
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organisation of the project and the technological innovations in the market. Looking at the same 

success factors, advisors and designers find the involvement of the user in the project and a good 

national sustainability policy most important. These differences may cause problems when these 

stakeholders try to improve the success factors independent from each other. 

Table 5.4: Rotated component matrix group 1; project developers and builders 
Table 2: Rotated Component Matrix Group 1 Developers and Builders 

First 5 components: % of variance explained: 64% 
17 variables 

1 Commitment to sustainability 
6 Use of LCA tools by PM 

16 Focus on long term value creation by stakeholders 

2 Integral designing 

23 Technological product innovations in building parts 

22 Image of sustainability among the public 

21 Market competition based on sustainability performance 

20 Economical situation 

10 Willingness client to invest in sustainability 

9 High sustainability ambitions client 
5 Clearly defined sustainability goals in project 
4 Focus on maximising long term value project 

11 Active involvement of client in development process 

19 Long term stability in sustainability politics 

14 Use of sustainability policy by stakeholders 

12 Innovative financing constructions 

8 Use of sustainability design tools (Greencalc+, BREEAM) 

Extraction rv1ethod: Pnnclpal Component Analysls. 
Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 13 iterations. 

Table 5 5· Rotated component matrix group 2 .. 

Component 
15% 14% 12% 12% 

1 2 3 4 

0 ,88 -0,09 -0,14 -0,07 

0 ,74 0,31 0,10 -0,11 

0,71 0,19 0,23 0,17 

0,67 ' 0,07 -0,20 0,37 
0,06 0,86 0,00 -0,06 

0,14 0,82 0,01 -0,21 
0,07 0,59 -006 0,54 

-0,14 0,14 0:89 0,16 

0,00 -0,15 0,73 -0,28 
0,14 0,07 O,6~ 0,20 

... -0,11 -0,11 0,09 0,8~ 
0,42 -0,09 0,01 I ~ 0,61 
0,Q7 0,11 0,27 0,07 

-0,08 0,19 0,20 -0,29 

0,08 0,41 0,32 0,19 
0,09 0,02 0,01 0,09 

-0,08 0,46 0,19 0,22 

Table 3: Rotated Component Matrix Group 2 Advisors and designers 

First 5 components: % of varianee explained: 69% 
17 variables 

6 Use of LCA tools by PM 
2 Integral designing 
4 Focus on maximising long term value project 

11 Active involvement of client in development process 
5 Clearly defined sustainability goals in project 

10 Willingness client to invest in sustainability 
8 Use of sustainability design tools (Greencalc+, BREEAM) 

14 Use of sustainability policy by stakeholders 

22 Image of sustainability among the public 

1 Commitment to sustainability 
9 High sustainability ambitions client 

20 
21 
19 

23 
16 
12 

Economical situation 

Market competition based on sustainability performance 
Long term stability in sustainability politics 

Technological product innovations in building parts 
Focus on long term value creation by stakeholders 

Innovative financing constructions 

Extraction Method: Pmclpal Component Analysls. 
Rotation Method: Varimax with Kaiser Normalization. 
a. Rota ti on converged in 11 iterations. 
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Com::>onent 
20% 15% 13% 11% 

1 2 3 4 

0,76 -0,06 0,17 -0,04 

0,75 0,22 0,28 -0,28 

0,70 0,1 ° -0,13 0,16 
0,70 0,13 0,12 -0,04 
0,63 0,36 0,12 0,45 
057 -017 -0,23 0,26 
0,06 W 0,06 -0,12 
0,16 0,79 0,23 0,04 

0,23 ... :.0,53 0,49 -0,08 
0,15 0,01 0,87 0,05 

0,10 0,47 0,71 -0,15 
-0,25 0,17 0,56 0,44 

-0,14 -0,25 0,01 0,81 
0,22 0,09 -0,01 0,71 
0,00 0,09 0,03 -0,15 

9S -0,39 -0,10 0,31 

0,12 -0,04 0,26 0,11 

11% 9% 
5 6 

0,21 -0,16 

-0,05 0,33 
-0,46 -0,07 

0,26 0,00 
-0,06 0,15 

0,00 -0,07 
0,06 -0,10 
0,03 0,07 

0,24 0,11 
-0,18 -0,51 
0,26 0,06 
0,08 0,15 

0,74 -0,05 

-0,70 0,04 
0,50 -0,23 

-0,19 0,86 
0,08 0,44 

10% 7% 
5 6 

0,06 -0,01 

0,04 0,14 
0,24 0,27 

0,15 -0,44 
-0,18 0,03 

-0,15 0,20 
-0,17 -0,05 
0,35 -0,12 

0,47 -0,25 
-0,06 0,26 

0,22 0,11 
-0,12 -0,43 

-0,11 -0,01 
0,03 0,13 
0 ,87 0,08 

0,59 0,11 

0,09 0,75 
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Chapter 6: Discussion 
In this chapter the results are subject to discussion. First, the case study and model will be discussed. 

Then, the survey itself and the results are subject to discussion. 

6.1 Case study 

The reliability of the model has been optimised by using project cases of different companies. These 

companies were selected, because of their experience and status on realizing sustainable offices. The 

relevance of the cases is therefore very high . The measurement of the success factors in the 

interviews could have been more trustworthy, if it would have been possible to validate the data by 

asking colleagues of the experts to describe the projects as weil. However, in the cases of ING, the 

expert has asked her colleagues to deliver their knowledge of the projects, so this is an indication that 

the data is correct. This has been dealt with by performing the survey study among a wide range of 

experts. 

The selected cases are very typical cases of companies and projects in the Netherlands today. The 

companies Triodos Bank, OVG projectontwikkeling, and ING Real Estate are front running companies 

in the field of sustainable development. 

The projects are quite diverse. The projects Kraanspoor, Cross Towers and Baltimore can be 

considered medium to highly sustainable projects. The projects Akzo Nobel and TNT can be 

considered highly to extremely sustainable projects. By selecting these projects, the differences and 

similarities between medium, highly, and extremely sustainable projects can be identified and the 

conclusions are quite general. 

6.2 Model 

Fortune and White (2006) mention three criticisms on current literature on success factors. 

1. The lack of agreement between the many authors of scientific publ ications on CSF's. 

2. The inter-relationships between factors are at least as important as the individual factors but 

the CSF approach does not provide a mechanism for taking account of these inter

relationsh ips. 

3. The factor approach tends to view implementation as a statie process instead of a dynamic 

phenomenon, and ignores the potential for a factor to have varying levels of importance at 

different stages of the implementation process. 

In the design of the model, these criticisms have been leading in the formulation of the factors and the 

possible interpretation of the model. 
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1. The factors are largely similar with the factors identified by Fortune and White, which are 

deducted from an extensive comparative study of 63 publications on success factors. The 

success factors in the model also correspond to a large extend with other research on 

sustainable construction , such as Van Hal (2000) and Poel et al (2007) 

2. The inter-relationship of the factors is analysed by a factor analysis, which provides insight in 

the related success factors. 

3. In the next chapter, recommendations for the practical implementation of the results in project 

management are formulated for the different phases of the project. 

The result of the case study research was a model with 23 factors. These factors are largely similar 

with the results of relevant research, e.g. Van Hal (2000). However, in this research of Van Hal , the 

focus was not on office development and is therefore not entirely comparable. To validate the model 

more thoroughly, the online survey was executed. 

6.3 Survey 

Response 

The group of 74 respondents is a representative sample of the population of experienced 

professionals . About 80% of the respondents have experience with at least one sustainable project, 

and 30% has 3 or more projects experience (see fig . 5.3). The sample is therefore suitable for this 

research . The response ra te of completed surveys was 30% after two weeks, wh en the data collection 

was finished . A smal! percentage of about 5% did not fill out the complete survey. Approximately 30% 

of the invited persons did open the survey, but did not fill out any of the questions. The other 35% did 

not open the online survey. 

Figure 6.1: Experience of respondents 

Fig. 6.1. Experience with sustainable office development 
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Reliability 

The reliability of the results is good, because the group of respondents is relatively large, the 

homogeneity in terms of experience is good, the sample is a good representation of the population 

and the data is weil spread . However, the reliability might have been negatively influenced by the 

following factors. 

Survey questions 

The type of questions may have caused a bias to answering 4 or 5, because of the formulation. The 

questions were formulated as follows (translated Dutch-English): "How large is the influence of the 

following success factors?" In the survey, there was asked how much influence the success factors 

had on the project success, hereby indicating that all of the factors are success factors. It would have 

been better to formulate the questions more objectively. 

Answer categories 

From the 23 formulated success factors 22 are considered to have a large influence. This may 

indicate that the answer categories (1 to 5, 1 = no influence, 5 = very large influence) were not suitable 

and that there should have been a broader array of answer categories, e.g. 1 to 7. Another 

explanation is that the respondents were not able to make a good judgement because of their limited 

experience. To assure a good comprehension of the survey a dear explanation of the definitions and 

the model, as weil as its reference were provided. This will have contributed to the reliability of the 

response. 

Formulation of the questions and variables 

One of the groups of project success factors are the factors related to the end-user of the office. In the 

case study and survey research , the term user has been used. However, because of the experience 

and perception of the respondents, it is possible that some respondents have interpreted 'user' as 

'client'. This may have caused a bias or unreliable answers for these questions. 

6.4 Results 

The personal commitment to sustainability is experienced as one of the most important factors. 

This can be explained by the fact that sustainable real estate development is relative new and it 

requires extra effort from the involved team members. Without the personal commitment to 

sustainability, this effort will be too much of a threshold for the project to be successful. So leadership 

is essential and a top-down approach a prerequisite for green office development. 

The importance of commitment to sustainability from the client and all other stakeholders can also be 

explained by a risk management perspective. "Environmental solutions that are not cost-effective will 

not be proposed unless instigated by dients, demanded by legislation or come from accepted, local 

business ethics" (Demaid & Quintas, 2006). 
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Because legislation is not ambitious enough and sustainability is not yet accepted business ethics, it 

comes down to commitment to set and pursuit high sustainability ambitions. 

The involvement and willingness to invest of the client is also mentioned in literature on 

innovation in the construction sector (Hartmann et al, 2008). The extra financial investment needed to 

build offices sustainably is a point of discussion among experienced architects. Thomas Rau, architect 

of the new WNF headquarters in Zeist, claims he can design highly sustainable buildings at no extra 

cost. It seems that experience is an important factor in designing sustainable offices. 

The focus on long term value creation is a factor that is also mentioned in book "Maak van je bedrijf 

een toporganisatie! De vijf pijlers voor het creëren van een high performance organisatie" by A. de 

Waal (2008). The other success factors mentioned in this book are 'high quality management', 'high 

quality employees', 'openness and action mindedness', and 'continuous improvement' . This book 

shows the results of a research among over 2000 companies on the success factors of High 

Performance Organizations. 

Clearly defined sustainability goals are important for the success of sustainable office projects. 

However, current practice shows that the sustainability goals are often degraded during the project. It 

seems hard to define clear goals that can be attained during the entire development process. This 

problem is indicated in several interviews executed by M. Danser (appendix VII) 

The difference in opinion on the role of the government is an interesting finding . In the last decade, 

the government has tried several times to stimulate sustainable measures like PV panels by providing 

subsidies. However, these attempts haven't had the required outcome. Now, the government has 

chosen a more market oriented approach, where market parties themselves get the responsibility of 

innovating and stimulating sustainable development. It seems th at project developers and builders 

agree with this strategy, while advisors and designers prefer a more active role of the government. 

One possible explanation for this difference is that advisors and designers often experience the 

consequences of the lacking regulations in their advices. Another explanation could be the difference 

in risks taken between the two groups. Developers take a direct financial risk during the development 

process, where advisors and designers take other financial risks. In the UK, developers seem to have 

a different attitude, as appears from the article of Sayce et al (2007). Here, the project developers 

think the role of the government is very important. 

Some factors have not been included in the survey, but they have been added by the respondents: 

• Choice of location 

• Alignment of common and individual goals of involved stakeholders 

• Experience and expertise of sustainability in project team 

These factors have also been mentioned in one or more case studies. In a follow-up study these 

factors should also be included. 
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Chapter 7: Conclusions and recommendations 

7,1 Conclusions 

In this chapter the research questions of this research are answered. First, the main research question 

is answered , followed by the th ree sub questions. 

Main research question: 

What are the key success factors of sustainable office development? 

Based on a case study research among six sustainable office projects and three sustainable project 

developers a model with 23 success factors is designed . From this list, the following key success 

factors are identified by means of an online survey among 74 professionals (23 project developers, 16 

advisors , 9 designers and 8 contractors): 

1. Commitment to sustainability by the involved persons 

2. Willingness of the end-user to invest in sustainability 

3. Focus on long term value creation by all stakeholders 

4. Early involvement of all stakeholders in an integral design process 

5. Clearly defined sustainability goals 

Apparently, developing sustainable offices asks for a highly committed project team and an involved 

end-user with high sustainability ambitious, which is willing to invest in sustainability. In addition, all 

stakeholders need to be involved in the project early in an integral design process and they should be 

selected based on their focus on creating long term value. The project sustainability goals have to be 

defined c\early. 

Sub question 1: What is a sustainable office? 

Sustainable offices are offices with low environmental impact and a high long term user value. The 

most important sustainability aspects are energy, materiais, and health and comfort. However, there 

are many other aspects, and a trade-off needs to be made when determining the project goals. There 

is no universal definition for a sustainable office, so every sustainable project has its own sustainability 

goals. 

The definition used in this research is that a sustainable office has a Greencalc score of at least 240 

points or a GPR gebouw score of at least 7.5, energy label A+, application of sustainable materials 

and high indoor health and comfort. In the near future the assessment tooi named BREEAM, 

developed by the Dutch Green Building Council , will be the Dutch standard for determining the 

sustainability of buildings. In chapter 3.1 you can find an extensive literature review on this subject. 
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Sub question 2: What are project success factors? 

Key success factors are factors that have major influence on the achievement of the success criteria. 

They are defined as: 

• Areas of activity that should receive constant and careful attention from management 

• The areas in which good performance is necessary to ensure attainment of goals 

Project success factors are dependent on the formulated success criteria. The success criteria of 

sustainable offices are largely the same as any other office, except that they include specific 

sustainability criteria/goals. These goals need to be defined clearly based on a commonly accepted 

and standard assessment tooi (BREEAM), 50 that the goals are SMART and clear and communication 

between the stakeholders is unambiguous. The key success factors should be considered as 

preconditions to project success. Without implementing these factors, it will be very hard to 

successfully develop a sustainable office. This subject has been explored in chapter 3.2. 

Sub question 3: Wh at are the differences in opinion of the different stakeholders on the 

success factor of sustainable office development? 

The online survey has shown that project developers, builders, designers and advisors have the same 

opinion on the relevance of all the key success factors. They do however have different opinions on 

the interrelationship between the success factors. For developers and builders, the most important 

success factors are stimulated by the financial resources, the organisation of the project and the 

technological innovations in the market. Advisors and designers think the involvement of the user in 

the project and a stabie national sustainability policy are stimulating factors. 

Sub question 4: What is sustainable office development and wh at are the differences between 

sustainable office development and traditional office development? 

The goal of the research was to provide a comprehensive view on the differences between 

sustainable and traditional office development. These questions have been answered in chapter 3.1, 

where the characteristics of sustainable office development have been described, and in chapter 5.2, 

where the model of success factors shows all important areas of attention, when developing 

sustainable offices. 

Sub question 5: How can the knowledge on success factors of sustainable office development 

be used to break the circle of blame? 

This research question is answered in the next chapter 7.2, where recommendations to change the 

organization of the development process are given. 
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7.2 Recommendations 

How to break the circle of blame 

The break-up of the circle of blame is currently taking place already. An increasing number of users 

are demanding sustainable offices, because they are healthier and more comfortabie, use less energy 

and have a lower environmental impact. Investors are picking up this trend; an increasing number of 

investors is investing in sustainable offices. Now, the other stakeholders should develop their 

knowledge and skilIs on how to build sustainable offices, so that the circle of blame will be broken 

permanently. So a large challenge lies ahead for project developers, builders, designers and advisors. 

These are recommendations that these stakeholders should take into practice: 

Organizing the development process 

Based on the results of this research I give the following recommendations on the organization of the 

development process. 

• Find end-user who is willing to invest in sustainability and involve him actively in the 

development process 

• Select partners on commitment to sustainability and focus on long term value creation 

• Use BREEAM to determine and define the project goals 

• Involve all stakeholders early in an integral design process 

• Use life cycle costing tools to calculate the long term costs and benefits of the design 

Knowledge development and cooperation 

To facilitate better communication and cooperation between developers, investors, designers, 

contractors and end-users need to collaboratively develop BREEAM as standard assessment tooI. 

Only wh en all stakeholders agree on the assessment, it will have its function. These stakeholders 

should also collaborate with suppliers to develop innovations in building parts. 

Governmental support 

National and local governments have high sustainability ambitions. By setting sustainability 

requirements to area development, developers can be forced to build sustainable buildings. At the 

same time, subsidies and a stabie long term national policy are essential for market players to invest 

in their sustainable products and services and increase competition on sustainability performance. 

Governmental support is essential for large scale sustainable real estate development. 

The goal of this knowledge development, cooperation between market players and governmental 

support is to provide the necessary input in the contiuous loops of feedback and adaptation, as 

introduced in chapter 1 (fig . 1.3), and permanently break the circle of blame. 

Final thesis report A.J.G. Vink 65 



Chapter 7: Conclusions and recommendations 

7.3 Suggestions for further research 

This research has been part of a currently popular field of research; sustainable real estate 

development. In the course of this thesis research, numerous relevant articles have been published. 

Future research in the field of success factors of sustainable office development could be focused on 

the following subjects . 

Interrelationship between factors 

With the five key success factors of sustainable office development identified, future research needs to 

investigate to what degree these success factors are interrelated to each-other, or to other factors. 

This knowledge is important for determining strategies to influence these success factors. Questions 

that need to be answered are for example: How can the commitment of the involved persons in a 

project be enhanced, or how can the willingness to invest from the user be increased? 

Partner selection for sustainable real estate development 

For successful sustainable real estate development, a team of competent and commiUed stakeholders 

needs to be selected. It would be interesting to investigate how to select on these criteria. An 

interesting research questions could be for example: How can we measure commitment to 

sustainability? 

Concept development 

Although the benefits of sustainable buildings have been investigated in several researches , it would 

be useful to have a betler insight in the impact of different design choices on the life cycle costs and 

benefits . This can than be used to develop concepts of successful sustainable offices. For both 

developers and end-users, it will be interesting to develop concepts of buildings, based on different 

sustainability goals. 
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