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PREFACE 

This thesis represents the completion of the master track Real Estate 
Management & Development at the Eindhoven University of Technology. This 
study and its results are brought together in the report that is now before you. 
The objective of this report is to provide real estate developers with a better 
understanding of the concept of circular economy in real estate development, 
and understand its potential in making the real estate sector more sustainable.  

During this nine-month process I learned a lot about a topic I knew fairly 
nothing about. In addition, I have had the great opportunity to conduct this 
thesis at OVG Real Estate, which gave me more insight in the real estate 
development process and allowed me to make use of their network to conduct 
the interviews with various stakeholders. I would like to take this opportunity to 
thank OVG Real Estate for making this possible and give my special thanks to 
Jasper Machielse for his patience, constructive feedback and inspiration. 
Furthermore, I would like to thank Rianne Appel-Meulenbroek and Bauke de 
Vries for their guidance, sparring and support throughout the process. My 
appreciation goes to my colleagues at OVG Real Estate for their 
approachability and feedback to lift my thesis to a higher level. Further, I would 
like to thank the participants of the interviews for their input for this thesis. As a 
last remark, I would like to thank my family and friends for their motivating 
words in the more challenging times during this turbulent period. 

Nena Rood 
September, 2015 



 V MA STER THES IS N.M.  ROO D 



 VI REA L ES TATE DEVELO PMENT  IN CIR CULAR  EC ON OM Y 

SUMMARY 

The current economy can be summarized as a linear economy where materials 
flow in a ‘take-make-dispose’ pattern. This relies on large quantities of easily 
available resources and fossil energy. This model poses two potential problems 
that are becoming more and more apparent. The first problem regards the 
over-exploitation of finite resources as a result of the growth of the world 
population and an increase in the overall living standard. The second problem 
is the over-production of waste and environmental impact. These potential 
problems also apply for the Dutch real estate sector. More specifically, the 
Dutch built environment is responsible for 40% of the total energy use and the 
manufacturing of buildings represents 50% of the total flow of raw materials. 
This makes it strongly depending on finite resources. 

The circular economy may be an answer to the challenges the current linear 
economy is facing. The circular economy is an economic system that is 
restorative by intention in terms of ecology and economy, where conservation 
of resources is maximized and depreciation of resources is minimized 
throughout the whole system. In addition, it has the aim to maintain the quality 
of life in the future. In contrast to the linear economy, the circular economy 
focuses on keeping materials in the system by making waste-material of one 
(industrial) process input for another. Moreover, all materials are cycled 
infinitely in either technical or biological cycles that run entirely on renewable 
energy. This results in minimized waste and optimal use of materials. However, 
business models need to anticipate on changes regarding the circular economy 
including different products and services, different (relationships with) 
customers and stakeholders in the value chain and different revenue models. At 
the moment it is not quit clear what these changes will be specifically regarding 
such a complex process as the real estate development process and what they 
imply for the value chain. In the Netherlands there seem to be no practices that 
have fully implemented the circular economy yet. At the same time only very 
little previous research is available. 

Besides environmental and social benefits resulting from the circular economy, 
global and national economic advantages are recognized. These are mostly in 
terms of savings and creation of employment. However, it is not defined what 
the potential economic advantages are for real estate development in a circular 
economy. Nonetheless economic advantage is recognized as a key driver of 
businesses in order to implement new innovative concepts. Given these points, 
the main problem is identified; the circular economy will not be applied in 
practice as long as the benefits are not clear. Therefore, the main goal of this 
research is to investigate the potential economic value of real estate 
development in a circular economy, in order to identify an incentive for the real 
estate developer to innovate towards a circular economy and make the sector 
more sustainable. This is done by conducting literature research on the circular 
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economy in the real estate sector and other sectors in combination with 
conducting interviews with stakeholders within the development process about 
a circular economy and its potential economic value from the perspective of 
real estate developers. 

LITERATURE 

To start with, a literature review was conducted into real estate development 
and circular economy. This formed a first attempt towards understanding the 
implications of circular real estate development. Real estate development in this 
study is defined as “a multifaceted business, encompassing activities that range 
from the renovation and re-lease of existing buildings to the purchase of raw 
land and the sale of improved parcels to others. Developers are the 
coordinators of those activities, converting ideas on paper into real property” 
(Frej & Peiser, 2003, p. 3). As stated in the definition, the real estate developer 
is the coordinator of the activities to convert ideas on paper into real property. 
Furthermore, he/she brings together different parties to eventually develop real 
estate. Many stakeholders are involved in this process; from users to executors, 
with different interests ranging from social to financial. 

The final product of the current real estate development is a real estate object. 
This is characterized as being expensive, complex and generally with a long 
lifespan. In circular real estate development the product is specified as a 
circular building. This comprises three components: circular design, circular 
material choice and a circular process. These components support the principles 
of the circular economy to maximize the value of the used resources and 
minimize value destruction. 

The process towards this product can be divided into five phases; initiative 
phase, design phase, realization phase, operation phase and end of life. Most 
impact is generated in the initiative phase, and the plans are further elaborated 
in the design phase. Currently, the end-of-life of a self-initiated project is not of 
interest for developers. In addition, the process is fragmented, that is, the 
responsibilities are separated per phase and per stakeholder.  

The circular economy has most impact on the material flows and the associated 
ownership. Consequently it affects the main contractor and the subcontractors, 
considering they are the respective assembler and producer/supplier of the 
materials. In a circular economy the responsibilities shift, because the products 
are being used instead of owned. The ownership of the products remains with 
the parties that deliver the product and have the skills and knowledge of the 
product. This results in a long-term commitment of the producer with his 
components an idea quiet different to the current fragmented process. In 
addition, the end-of-life becomes more important in a circular economy. There is 
the need to create closed flows of materials and avoid generating waste. The 
Ellen MacArthur Foundation (2013a) defines four different way to achieve this: 
lengthening lifecycle, reuse/redistribute, refurbishment/remanufacture and 
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recycle. For circular real estate development this implies an obligation for the 
producers to determine the correct way to close the material loop and thus 
taking back the product after use and restore it in the economy.  

More specifically, real estate is approached as an assembly of different layers 
where the façade and building installations are selected for this study. This 
selection was based on the lifespan of the components and supported by 
literature as one of the components most suitable for the application of the 
circular economy. Consequently the subcontractors with the focus on façade or 
building installations form the subject of this study.  

The aspect economic value, as an important indicator in this study, was 
explored and supported by literature. Economic value in real estate 
development is based on project success and is measured using Key 
Performance Indicators (KPIs). More specifically, a KPI is the measurement of 
performance that is critical to the success of an organization. Resulting in the 
respective KPIs time, costs and quality, to measure economic value in the 
current economy. Based on literature research, first assumptions of the potential 
economic value in real estate development in a circular economy were made. 

METHODOLOGY 

Given the currently limited research on this topic and lack of an applied study 
case an exploratory qualitative research was conducted for this research. 
Interviews were conducted in July 2015 with three main contractors, three 
subcontractors from the building installation sector and three subcontractors 
from the façade sector. The participants were purposively recruited.  

Research has shown that there is neither an universal accepted definition of the 
term circular economy in real estate development nor that interviewees knew 
what is meant by the circular economy in real estate development. This makes it 
difficult to obtain specific and quantitative data from participants, considering 
they needed accurate understanding and background information on the 
concept in order to give reliable and valid answers. For this reason semi-
structured interviews were conducted. The main aim was to obtain information, 
based on the experience, knowledge and attitude of these participants, on the 
potential values of real estate development in a circular economy, which would 
subsequently generate KPI changes for the real estate developer. 

The interviews were subsequently structured as follows. First the concept of 
circular economy in real estate needed to be aligned. From this basis, the 
potential values of the circular economy were addressed by questioning the 
respective KPIs costs, time and quality. These KPIs were operationalized in 
criteria to validate the information. The participants were asked to estimate the 
change of these aspects in a circular economy compared to the current 
situation. 
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The obtained information was recorded in verbatim transcript, which was 
subsequently coded until all relevant data to the research object was coded. 
Next, the data was analyzed based on Grounded Theory (Hennink et al., 
2011). This analysis approach defines five different, interlinked and cyclical 
tasks; description, comparing, categorizing, conceptualizing and explaining.  

RESULTS CIRCULAR REAL ESTATE DEVELOPMENT 

From the codes it could be deduced that the current economy is further evolved 
towards a circular economy than proposed, however it does not completely 
reflects a circular economy either. It was confirmed that the financial driver is 
the most important to transform towards a circular economy. This 
transformation may furthermore be stimulated by government interference. It 
was also confirmed that the real estate developer maybe the best party to 
initiate the circular economy given his/her linking function of supply and 
demand. On the other hand subcontractors suggested that for change to take 
place demand would have to be more focused on KPI’s of the circular 
economy, where as the current demand is too much focused on the lowest 
building costs. 

As previously stated, several changes need to be made in order to enable the 
circular economy, such as the lengthened responsibility of the producer. 
Participants propose a shift of positions in the value chain, aligned with the shift 
of the risks and responsibilities. Moreover, circular design is crucial for circular 
real estate development; accordingly architects and advisors need to consider 
the circular aspects as well. However for this shift of the positions to change, 
the cash flow in the chain should shift as well.  

All participants emphasized the importance of the retention of management 
and maintenance with the owner/producer of the product. This was considered 
important because it enables the monitoring of the quality during operation. 
Moreover, it forms an incentive for the circular economy; hence, incorporating 
maintenance and repairs with the design of the product affects the product and 
consequently the value and quality during operation. This is reinforced by the 
fact that the producers would attempt to regain the product after end-of-life with 
the highest retaining value and quality as possible, for their own-interest. 

RESULTS ADDED ECONOMIC VALUE 

Based on the respective KPIs costs, time and quality, the economic value of the 
circular economy was assessed in this research. The conducted interviews 
suggest that costs and time in real estate development are not expected to be 
significantly influenced by the circular economy. Interviewees expect that the 
initial investment for the producers might be higher in the circular economy, in 
order to reduce risks and associated costs in the future. However, due to the 
expected reduction in operation costs the overall investment over the life-cycle 
of a product may remain the same. It may be concluded that the circular 
economy could act as an incentive to improve the quality of the products during 
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operation, for the purpose of regaining the products after use with the highest 
economic value as possible. 

Most influence on economic value was expected by side-effects of the circular 
economy like standardization and value chain integration. It was denoted that 
standardization results in lower costs, a more efficient process (hence, time 
savings) and higher quality, considering more routine and the potential for 
products to be optimized with the acquired knowledge and experience. 

It was noted that the benefits from the circular economy would not affect the 
revenues. More specifically, it was considered that the value of the product 
would not increase as a result of the circular economy, because it does not 
increase the comfort for the user, nor does it adds functionalities to the product 
regarding the user. Participants expect that there are no specific benefits 
regarding the user, apart from social and environmental benefits. 

The participants added three other economic values that increase the economic 
value, aside from the predetermined KPIs; (1) Waste is reduced as a result of 
the circular economy in real estate development, this could reduce the costs 
regarding waste disposal. By way of contrast, today’s waste has to be paid 
(storage and transport) and in the circular economy this lapses. However, only 
one participant mentioned this aspect. In addition (2) the regained materials 
were seen as a value; it can be used as input for new products or they can be 
sold. The circular economy creates (3) extra business for producers that remain 
owner of the products. More specifically, revenues are found in the product, 
services and the retained materials. From the interviews it could not be 
deduced what the impact of the last two mentioned values would necessarily be 
of benefit for the real estate developer.  

CONCLUSIONS AND RECOMMENDATIONS 

Given these points, it can be summarized that the circular economy in real 
estate development may be accompanied by added economic value, however 
not all participants and practitioners recognize it yet and not all effects for the 
real estate developer can be defined. 

A number of uncertainties and barriers were derived from data. These included 
the uncertainty towards the user, the effect of the long lifespan of the products 
regarding future developments, complex legal structures and the ownership. 
These aspects might form obstacles for the potential economic value of the 
circular economy. Further research is needed to investigate what this influence 
is and how this can be eliminated. 

The shift from CapEx to OpEx will affect the business model of the real estate 
developer, but it cannot be derived from the interviews what the consequences 
are for the business model. Nonetheless, an opportunity arose from the 
interviews for the real estate developer to initiate the circular economy. In 
addition, the demand towards the (sub)contractors need to change in order to 
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enable the circular economy. The participants of this study suggest the real 
estate developer as the designated party to take this role. This study showed 
that the partners in the value chain are willing to cooperate and innovate to 
achieve a real estate development process in a circular economy.  
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1. INTRODUCTION 

THIS FIRST CHAPTER SERVES AS AN INTRODUCTION TO THE SUBJECT. IT 

HIGHLIGHTS THE PROBLEMS OF THE CURRENT LINEAR ECONOMY AND THE 

NEED FOR CHANGE, RESULTING IN A PROBLEM STATEMENT. THIS IS 

FOLLOWED BY THE RESEARCH QUESTIONS, RELEVANCE AND THE 

RESEARCH OBJECTIVE. SUBSEQUENTLY THE RESEARCH DESIGN IS 

PRESENTED AND THIS CHAPTER CONCLUDES WITH A LAYOUT OF THE 

THESIS. 

1.1 BACKGROUND 

Our current economy is based on a linear model of resource consumption 
where materials flow in a ‘resources-products-pollution’ or  ‘take-make-dispose’ 
pattern. Materials are extracted; energy and labor is applied to manufacture a 
product; products are sold to an end consumer, who then discards it when it no 
longer serves its purpose. This economic model poses two potential problems, 
which are becoming more and more apparent; 1) the over-exploitation of 
mostly finite resources 2) an over-production of waste. 

The linear economy relies on large quantities of easily available resources and 
fossil energy. However, these resources and energy are getting increasingly 
tough and expensive to exploit. This has consequences for the long term since 
these resources are exhaustible (Ellen MacArthur Foundation, 2013a). The 
world population is expected to grow from 6,9 billion people in 2010 to 9,5 
billion people in 2050 (ESA, 2013). More specific, the middle class is currently 
the largest consumer of natural resources and will grow from 1,8 billion 
consumers today, up to 3 billion consumers in the next 20 years (Dobbs et al., 
2011; Lehmann, 2011; Mont & Bleischwitz, 2007). In addition, materials use 
increases at a faster pace than the world population as a result of the growing 
living standard of people. Global materials use has already increased 8-fold in 
the last century (Friends of the Earth, 2009; Krausmann et al., 2009; 
Steinberger et al., 2010). With the growing population, the demand for 
resources in the linear economy will continue to grow (Krausmann et al., 
2009). In addition, If the resources are continuing to be used at the current 
rate, by 2050 we will need, on aggregate, the equivalent of more than two 
planets to sustain us (European Commission, 2011).  

The linear economy does not only hit a wall with regard to the demand of 
natural resources, but the linear model has a great impact on the environment 
too. The usage of products results in a large amount of waste. Some of this 
waste is recycled, but a large amount is assigned to a landfill. In addition the 
current way of recycling is characterized as downcycling; the ‘new’ resources 
are of less quality than the original material. Environmental problems not only 
occur during the extraction of resources and the processing of raw materials, 
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but also when emissions and wastes are returned to the natural environment 
after the materials have been used. This makes the human use of materials one 
of the major drivers of global environmental change (Best et al., 2008; KPMG 
International, 2012; Krausmann et al., 2009). 

The attention for the limitations of the use of natural resources is not new. As 
early as 1972 the Club of Rome (1972) published ‘The Limits to Growth’ in 
order to raise awareness for the ecological limits to economic and 
demographic growth in combination with the available natural resources. 
Followed by the release of ‘Our Common Future’ by the World Commission on 
Environment and Development (1987), better known as the Brundtland Report, 
where sustainable development was introduced. These initiatives have led to an 
increased awareness of the limitations of the natural resources. Since then 
great successes have been achieved in improving resource efficiency. However, 
most innovations in the linear model only focus on more cost efficiency in 
production; the price of raw materials was relatively low and the possibilities to 
recycle were scarce and/or expensive. Resulting in less attention and resources 
for continuity in the value chain by repeatedly use of waste, resulting in 
significant losses throughout the whole value chain (Schoolderman et al., 
2014). In other words; the current model ignores the environment hazard 
posed by the discarded products following consumption (Dobbs et al., 2011; 
Ellen MacArthur Foundation, 2013b; Jin & Xu, 2009). 

1.1.1 BUILDING SECTOR 

The aforementioned developments will affect the building sector because it is 
for 90% depending on natural resources (van Odijk & van Bovene, 2014). The 
scarcity and price volatility of essential natural resources are a risk. Because 
resources are increasingly linked; shortages and pace changes in one resource 
can rapidly impact other resources. Due to the rising resource prices and 
volatility, businesses will need to adjust to those higher prices, which could 
have a negative impact on the short-run global economic growth and the 
building sector (Dobbs et al., 2011; KPMG International, 2012). The building 
sector has a great impact on the environment too. In addition the built 
environment is responsible for 45% of the national energy consumption 
(Bijleveld et al., 2014).  

Only 20-30% of all construction and demolition waste is ultimately recycled or 
reused, often because buildings are designed and built in a way that is not 
conductive to break down parts into recyclable let alone reusable components 
(KPMG International, 2012). Despite the fact that some of the building waste 
materials is recycled, the Dutch building sector is responsible for 37% of the 
Dutch waste (Bijleveld et al., 2014). Lehmann (2011) states that no other sector 
of industry uses more materials, produces more waste, and contributes less to 
recycling than the construction sector. A short overview of the impact of the 
building and construction sector is shown in Figure 1. 
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In other words, the linear model classically adopted within the building sector 
has a large impact on the environment caused by the large amount of waste 
and use of energy during the whole process. The building sector affects the 
environment with regard to waste, energy use and air pollution. Without a 
change of approach this effect will increase given rising middle class 
population and the demand for natural resources at a faster pace than the 
natural growth of these resources. Furthermore since natural resources are 
strongly interrelated, high pricing and volatility on the commodity market will 
affect all business and the economy. Since the building sector is strongly 
depending on natural resources this will form a risk, whether or not for the 
long-term. In short, the take-make-waste system is unsustainable, hence our 
lifestyles and the building sector in specific, will need to become more 
sustainable, in order to continue to live on this planet  

1.1.2 CIRCULAR ECONOMY 

The circular economy may be an answer to the challenges the current linear 
economy is facing. It addresses resource scarcity and environmental impacts 
with profitable economic activities. The circular economy is defined by the Ellen 
MacArthur Foundation (2013a) as an economic system that is restorative by 
intention in terms of ecology and economy, where conservation of natural 
resources is maximized and depreciation of resources is minimized throughout 
the whole system in order to maintain the quality of life in the future. Instead of 
the take-make-dump dispose of the linear economy, the circular economy 
focuses on keeping materials in the system. All materials are cycled infinitely in 

Energy:  One  third  of  global  energy  end  use  takes  place  within  buildings.  The  Dutch  
built  environments  is  responsible  for  40%  of  the  total  energy  use.  The  manufacture  
of  building  materials  consumes  10%  of  global  energy  supply.    

Carbon:  The  building  and  use  phase  of  buildings  alone  are  responsible  for  30-‐40%  of  
the  total  global  greenhouse  gas.  More  specific,  the  Dutch  building  sector  accounts  

for  36%  of  the  CO2  emission.    

Materials:  The  manufacturing  of  buildings  and  components  represent  40-‐50%  of  the  
total  flow  of  raw  materials.  This  is  50%  in  the  Netherlands.  

  
Water:  The  use  of  buildings  represent  12%  of  the  global  water  use.  The  water  use  in  

the  production,  construction  and  other  supporting  processes  is  not  taken  into  
account.  

  
Waste:  In  developed  countries  40%  of  all  waste  comes  from  building  construction  

and  demolition.  

FIGURE 1 IMPACT OF THE GLOBAL BUILDING AND CONSTRUCTION SECTOR BASED 
ON ANTINK ET AL. (2014) AND SCHOOLDERMAN ET AL. (2014) 
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either technical or biological cycles that run entirely on renewable energy or 
otherwise sustainable sources (see Figure 2). The closed loops are 
accomplished by making waste material of one (industrial) process input for 
another. Products will be repaired, reused, refurbished and recycled to keep 
the materials in these closed loops. This way waste is minimized and the 
materials are used optimally (Ellen MacArthur Foundation, 2013a). 

   

FIGURE 2 FROM A LINEAR ECONOMY TOWARD A CIRCULAR ECONOMY (ELLEN 
MACARTHUR FOUNDATION, 2013A) 

Besides environmental benefits, global economic advantages are recognized 
(Ellen MacArthur Foundation, 2013a; Rietveld et al., 2013; Schoolderman et 
al., 2014). More specifically, The Ellen MacArthur Foundation has investigated 
the economic benefits of the circular economy on global level. They estimated a 
saving of 340 to 380 billion dollar in the European Union (Ellen MacArthur 
Foundation, 2013a). More specific, TNO has published a report in which the 
potential savings for the Dutch economy are estimated at 7.3 billion (Rietveld et 
al., 2013). The same report estimates the creation of employment in the 
Netherlands with 54.000 jobs with the implementation of the circular economy. 
These economic benefits are estimations on a national or global level and or 
not specified to a certain sector.  

To implement circular economy, companies often require new business models 
(Mentink, 2014). Business models need to anticipate on changes including 
different products or services, different (relationships with) customers and 
stakeholders in the chain, different production processes and different revenue 
models, sometimes including other types of values than financial profit. These 
changes also apply to the building industry. A circular building industry 
addresses a circular design and circular material choices of the building and a 
circular process during the whole life cycle of the building.  

1.1.3 CIRCULAR ECONOMY IN BUILDING SECTOR (IN THE NETHERLANDS) 

Based on the previously provided information, the current system is not 
sustainable and will have consequences on the long term for different sectors 
including the building sector. The circular economy could be an answer to the 
challenges the building sector is currently facing. However, little scientific 
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research is done on the circular economy and real estate development. The 
found literature merely focuses on the design of a circular building. For 
example, Durmisevic (2006) states that design for disassembly could eliminate 
the negative effect of building demolition processes. Loppies (2015) agrees 
with that statement and adds the use of materials that are able to take back in 
cycles as important aspect for a circular building. Van Odijk en van Bovene 
(2014) have set up a range specific design principles for building with circular 
principles and circular materials. These principles are created with the intention 
to radically change the building sector. Joustra (2013) emphasizes that we 
have to implement the fundamental principles of the nature in our design 
processes. These principles of nature will bring the building sector closer 
towards a circular building. Nonetheless, the circular economy goes beyond 
the design of a product; the current project approach and collaboration need 
to change in order to successfully implement the principles of the circular 
economy in the building sector. In order to change this process, all parts need 
to be changed. In contrast to the linear model where the focus is limited to one 
or more parts and the short term, the circular principles focus on flow and 
connection over time and have the potential to encompass regenerative 
conditions. For the building sector this implies a change in the traditional real 
estate development process. However, it is not yet clear what this change 
includes, how this circular real estate development process is structured and 
how it can be achieved. 

 

FIGURE 3 RADAR OF DIFFERENCES IN GOALS AND INTERESTS IN THE CONCEPT OF 
CIRCULAR ECONOMY (MENTINK, 2014) 

The current stakeholders of real estate development intend to create a healthy 
balance between its environmental, social and economic dimensions to achieve 
sustainable performance (Kubba, 2010). Figure 3 shows the interests and goals 
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of the circular economy for businesses (in red) (Mentink, 2014). The economic 
dimension (profit) is of most interest for this sector. However, the previously 
mentioned available information on the economic benefits, are rough 
estimations and predictions on a large scale. The economic benefits of the 
circular economy to the building sector and its stakeholders are still unclear, in 
spite of the high importance. The economic dimension is a powerful driver for 
change and innovation in businesses. In other words, when a linear option for 
development is more beneficial, the circular option will not be chosen (Abidin & 
Pasquire, 2005).  

1.2 PROBLEM STATEMENT 

The circular economy may be the answer to the challenges the current real 
estate sector is facing regarding the over-exploitation of mostly finite resources 
and an over-production of waste, however, it is not yet applied in practice. This 
results in the following problem statement: 

THE CIRCULAR ECONOMY WILL NOT BE APPLIED IN PRACTICE AS LONG AS THE 

ECONOMIC ADVANTAGES ARE NOT CLARIFIED. 

1.3 SCOPE 

Given the broad research still necessary in this field of research a specific 
scope is chosen for the purpose and time-frame of this thesis. This scope 
includes the following:  

MARKET: The Dutch commercial building sector will be subject. Given the large 
range of buildings’ typologies a specific scope was chosen. This thesis focuses 
on offices as a building type of subject.  

POINT OF VIEW: This thesis is written from the perspective of the real estate 
developer. Since a developer has a directive function throughout the supply 
chain, he/she is expected to be good enabler for change.  

PHASE: In addition the focus will be placed on a specific part of the real estate 
development process. The real estate development process can be divided into 
four phases; initiative phase, design phase, realization phase and exploitation 
phase. These phases are characterized with different stakeholders and activities 
(Antink et al., 2014; Nozeman, 2010). The main focus in this investigation will 
be on the initiative phase of the real estate development process. In this phase 
most decisions are made for the further process and sticking with those 
decisions can result in the most efficient cost models for buildings (Kubba, 
2010). Moreover, the decisions that are made in the initiative phase are most 
influential in the process (Keeris, 2001). Thus this phase lends itself to initiate a 
change in the traditional process. The traditional end of the exploitation phase 
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is better known as the end-of-life of the building, where materials become 
waste. In the circular economy the end-of-life phase does not exist anymore, 
because the materials stay in closed loops and a new process will start from this 
point. The initiative phase and the end-of-life phase are becoming integrated in 
the circular economy. The end of life of the building will also be of interest, 
because it is expected that this phase is important for a successful circular 
process. 

CYCLE: Anticipating on the explanation of the circular economy in chapter 3. 
The circular economy recognizes two different cycles; the technocycle and the 
biocycle. This study only focuses on the technocycle since most traditional 
building materials belong to this cycle. 

DESIGN: The circular development process will eventually lead to a circular 
building. In this study it is assumed that the design of the building and the 
material choice is circular. The different circular conditions will be discussed 
further in this report.  

VALUE: For this study the economic value is of interest. Since this is most 
important for businesses, as can be seen in Figure 3 referred to as profit. This is 
also stated in the problem statement. 

1.4 RESEARCH QUESTIONS 

The central question in this research is defined as followed: 

IN WHAT WAY DOES THE CIRCULAR ECONOMY ADD ECONOMIC VALUE TO THE 

COMMERCIAL REAL ESTATE DEVELOPMENT PROCESS FROM THE PERSPECTIVE OF A 

REAL ESTATE DEVELOPER? 

To answer this question the following sub questions are created. 

a) How is the real estate development process structured from the 
perspective of the real estate developer?  

b) What is the circular economy? 
c) What is a circular real estate development process? 
d) What is the economic value in real estate development? 

1.5 RESEARCH OBJECTIVE 

The main goal of this thesis is to investigate if the circular economy in the real 
estate development process adds economic value to the real estate developer, 
in such a way that the developer has an incentive to implement the principles of 
the circular economy in the real estate development process. To achieve this 
objective, it is explored how a circular real estate development is structured. 
This is achieved by providing an understanding of a circular real estate 
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development process. As shown in the paragraph background, the current 
linear system is limited and unsustainable; the circular economy could be the 
answer to the problems the linear building sector is facing. This results in the 
overall aim of this research to show the real estate sector how to use principles 
of the circular economy in order to innovate towards a more sustainable sector. 
For innovations to be successfully implemented in practice the benefits to the 
different stakeholders need to be clear. With this research, the still limited 
range of scientific literature on the circular economy specifically regarding the 
built sector will be complemented and expanded.  

1.6 PRACTICAL RELEVANCE 

Politics have recognized the urgency to make changes towards a circular 
economy. On European level, the European Commission (2011) has 
developed a roadmap to a resource efficient Europe. They address the 
inefficient use of resources that needs transformation. A policy framework is 
created where innovation and resource efficiency is rewarded. On national 
level (the scope of this research) the necessity has addressed by the 
government of the Netherlands. In the coalition agreement of Rutte-II the 
circular economy is referred to as a domain that requires exploration. The 
budget of the ministry of Infrastructure for 2014 states that further investments 
in the circular economy needs to be made. This is an opportunity for the 
building sector and the insight from this research may contribute to the 
adaptation of the circular economy in the building industry, since this sector is 
one of the largest consumers of raw materials and produces a lot of waste 
(Schoolderman et al., 2014). 

In addition to the desire of the government, businesses also indicate a need for 
more research on this topic (Novum, 2014). This implicates the awareness of 
the opportunities and the need of the circular economy. It is striking that there is 
no clear conception of a circular building sector, resulting in the absence of 
applications. Although some first steps towards transition have been made, 
there are still many grey areas in the theory of the circular economy in order to 
implement it.  

1.7 SCIENTIFIC RELEVANCE 

The circular economy is a relative new development and the research is still at 
an early stage. United Nation Environmental Programme published a report 
with opportunities to green the building supply chain per phase in the building 
sector with circular principles (Antink et al., 2014). This report mainly focuses 
on resource use and the environmental aspects. Whereas Kusters (2013) 
studied value creation to the building by implementing the circular economy. 
More specific, it focused on the shift from the consumer to user of the building 
in combination with performance-based-contracting. However, Kusters does not 
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focus on a specific stakeholder or phase. Likewise, van de Kaa (2013) focused 
on the principle of the shift from consumer of the building to user of the building 
and performance-based-contracting. Furthermore, van de Kaa shows how the 
circular economy in real estate could look like by creating a model. The model 
is tested in practice by interviews and found that there are doubts about the 
financial and economic feasibility. Nonetheless it is based on case studies from 
different sectors with many assumptions.  

In conclusion, little scientific research is known about the implementation and 
the long-term implications in terms of economic value of a circular real estate 
sector for the most influential stakeholders. This research will therefore 
contribute to the scientific knowledge of a circular sector.   

1.8 RESEARCH DESIGN 

The research design describes the basic form and type of research as shown in 
Figure 4. Furthermore, it shows the research outline and the used research 
techniques. The study can be divided into three parts; a theoretical part, 
empirical part and concluding part.  

1.8.1 BASIC FORM OF RESEARCH 

Baarda & de Goede (2006) make a distinction between a quantitative and 
qualitative approach. Quantitative research is focused on quantifying data and 
tries to extrapolate results to a broader population. The used data are numbers 
that are suitable to analyze statistically. In this study we are dealing with a 
complex problem; it is not studied much and there are little to no examples in 
practice. The focus is on gaining more understanding of the circular economy. 
In other words, in-depth information is required. This information is mostly not 
suitable for statistical analysis. For this reason, this research contains a 
qualitative approach. Furthermore, qualitative research enables discovery, 
exploring a new area, where Fox (1999) emphasizes the applicability for the 
construction industry. Hence, itis useful for exploring new topics or 
understanding complex issues like the implementation of the circular economy 

Research(

Quan,ta,ve( Qualita,ve(

Exploratory( Descrip,ve( Explanatory(

FIGURE 4 CHOICE OF RESEARCH APPROACH 
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in the building sector. Qualitative research is characterized as a cyclic iterative 
process (Baarda & de Goede, 2006; Baarda et al., 2005; Hennink et al., 
2011). 

1.8.2 TYPE OF RESEARCH 

Baarda, de Goede & Teunissen (2005) distinguish three types of research 
based on the research question. First of al is descriptive research, this consists 
of naming and cataloging characteristics of the research units in terms of 
quality, not about quantity. Secondly, explanatory or causal research. In 
qualitative research this is mostly referred to as empirical testing. The focus is 
on the assessment of the usefulness and validity of a term. This term and the 
respective theory are mostly funded in literature. It is an attempt to connect 
ideas to understand cause and effect. The last type of research distinguished by 
Baarda, de Goede & Teunissen (2005) is exploratory research. This is based 
on certain ideas about the sensitizing concept that the researcher wants to 
include, since an elaborate theory is missing. This type of research is focused 
on the development of a theory or hypotheses and is applied by subjects with 
little research and knowledge. The type of research in this thesis is exploratory; 
since there are is no prior theory or clearly defined hypotheses available. For 
this study it is expected that real estate development in circular economy add 
value compared to the current situation. However, it is not yet defined in what 
way it adds value. With current value measurement this potential value is 
investigated, moreover the research is focused on an exploration of the term 
circular real estate development.  

1.8.3 RESEARCH OUTLINE  

Figure 5 shows an overview of the three different parts of the research. The 
answers of the questions are given in the chapter numbers as shown in the 
figure. 
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FIGURE 5 RESEARCH OUTLINE 

The first part consists of a theoretical part and forms the basis of this research. 
A literature review was conducted; hence desk research was performed, using 
existing information. Relevant literature has sought to further specify key 
concepts. This was complemented by information obtained from attending at 
symposia and seminars with the subject circular economy. In addition, several 
experts were consulted and exploratory conversations were conducted, to 
obtain a clear view on the circular economy and the successes and obstacles.  

The information obtained from these sources was integrated in the extended 
review of literature. Moreover, this information was used to make a first 
attempt towards an understanding of a circular real estate development 
process. Furthermore a first insight in the potential economic value of this 
process was given. Assumptions are made for the potential changes of 
economic value of the circular economy compared tot the linear process. These 
assumptions are based on the literature. 
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The next part was the empirical part of the study. This part served to refine the 
first draft of the circular real estate development process and to identify the 
possible added value of this process. This was done by conducting individual, 
semi-structured, in-depth interviews with the most important stakeholders to the 
real estate developer to successfully implement the circular economy in the 
development process. They are asked what the preconditions are for carrying 
out the process in the circular way and to what extend they think the economic 
indicators will change executing it like this.  

Eventually this leads towards a conclusion of the study that answers the 
research question. Furthermore, recommendations were given for further 
research. In addition, reflections are given with regard to the literature, 
practice and own literature.  

1.9 THESIS LAYOUT 

The layout of the thesis is explained by a short description of the remaining 
chapters; 

CHAPTER 2: REAL ESTATE DEVELOPMENT PROCESS 

This chapter describes the current process of real estate development. The main 
aim of a real estate developer is to add value to a location by developing new 
real estate or change a function of existing properties for own account and risk. 
This process can be divided into the following phases; initiative phase, design 
phase, realization phase, operations phase and end-of-life. Most influence is 
exerted in the initiative phase. The end-of-life is currently not of interest in the 
phase. Furthermore, many stakeholders with different interest accompany the 
process. This chapter gives answer on the first sub question of the research. 

CHAPTER 3: CIRCULAR ECONOMY 

The concept of the circular economy is described more in detail. A number of 
principles to make the concept more manageable for businesses are illustrated. 
Four ways to close material loops are discussed. Furthermore, the ownership to 
usage aspect of the circular economy is more described, since this has impact 
on the real estate development process. 

CHAPTER 4: CIRCULAR REAL ESTATE DEVELOPMENT PROCESS.  

In this chapter the concept circular economy is discussed in relation to the real 
estate development process. It is argued that a circular building consists of 
three principles; circular design, circular material choice and a circular process. 
This last aspect is subject of this research, considering it affects the process the 
most and hence the real estate developer. It provides a first insight on how the 
circular real estate process could be structured. 

CHAPTER 5: ECONOMIC VALUE 
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This chapter discusses the economic value of real estate development. This 
economic value is related to the project objective; project success. This can be 
measured by KPIs. The most common economic KPIs in the real estate sector 
are time, costs and quality. In order to provide answer to the research 
question, these KPIs are used to value the difference between a circular real 
estate development process and the current real estate development process. 
Furthermore, assumptions on these differences are made in this chapter. 
Moreover, it provides answer on the third subquestion. 

CHAPTER 6: RESEARCH APPROACH 

Chapter 6 describes the choice of the method on a semi-structured individual 
interview. Furthermore, the research population is described and the sample is 
illustrated. A short overview of the participants of the interviews is illustrated. 

CHAPTER 7: DATA PREPARATION 

Chapter 7 describes the steps of the analysis of the research. It first describes 
the way of data processing. Secondly the steps of coding and the development 
of the codebook are discussed. This chapter ends with an explanation of the 
steps of the executed analysis based on grounded theory. 

CHAPTER 8: RESEARCH RESULTS 

This chapter shows the results deduced from the conducted interviews that are 
relevant to the research question. Insight is given on real estate development in 
a circular economy and the values that are appointed by the participants. 

CHAPTER 9: CONCLUSIONS, RECOMMENDATIONS, REFLECTIONS 

The last chapter presents the answers to the research questions. Furthermore, 
recommendations for further research that arise from this report are presented. 
This report concludes with reflection of the conducted research, literature and 
practice. 

1.10 OVG REAL ESTATE 

The study is realized in cooperation with OVG Real Estate. OVG Real Estate is 
an independent real estate developer and investor, actively run since 1997 by 
founder & CEO Coen van Oostrom. OVG wants to maximize real estate values 
by being the leading European re/developer in zero-carbon sustainable 
buildings. They believe that sustainable buildings will stay affordable for their 
clients in the future and will be loved by many generations. The company has 
four business units: OVG Nederland, OVG Germany, Investment management 
and Join Ontwikkeling (a joint venture with Triodos bank for social real estate).  

The thesis is especially supported and guided by OVG development 
Netherlands. This business unit is responsible for all OVG’s development and 
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redevelopment projects in the Netherlands. It is distinctive in the real estate 
market due to development from the perspective of the end user rather than 
location and the focus  
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2. REAL ESTATE DEVELOPMENT PROCESS 

THIS CHAPTER DISCUSSES THE CURRENT WAY OF WORKING OF THE REAL 

ESTATE DEVELOPER. A SHORT DESCRIPTION OF A DEVELOPER IS GIVEN. 
AFTER EXPLAINING THE CHARACTERISTICS OF THE END PRODUCT (THE 

BUILDING) THE PHASES AND CHARACTERISTICS OF THE REAL ESTATE 

DEVELOPMENT PROCESS ARE ILLUSTRATED. THE INITIATIVE PHASE AND 

THE END-OF-LIFE OF THE BUILDING ARE TWO HIGHLIGHTED PHASES. THIS 

CHAPTER FINISHES WITH DISCUSSING THE MOST IMPORTANT 

STAKEHOLDERS TO THE REAL ESTATE DEVELOPER IN THE PROCESS. 

2.1 REAL ESTATE 

The real estate development industry is concerned with the production of a 
commodity, built space. The end product of the real estate development 
process is the real estate object, more specific for this study, an office building. 
A real estate object is difficult to compare to other products. Real estate is 
mostly seen as sustainable, expensive and unique (van de Kaa et al., 2013). 
Real estate is not movable; hence the location cannot be changed. This makes 
real estate vulnerable to changes in the economic and physical environment. In 
addition, real estate is subject to a high degree of government regulation. 
Among other things, these features make the sales and marketing of real estate 
complex. More specific real estate is known as illiquid since the purchasing and 
selling transaction require time. This corresponds to the conception of Fisher 
(2005), who defines seven elements that contribute to the complexity of the 
process; long-term trends, the economy, property markets, actors, government, 
the site and the events-sequence. These elements all have to be taken into 
account in order to realize the objective. Table 1 shows the uniqueness of the 
real estate object compared to fast consumer goods. It can be summarized that 
real estate is more expensive and complex than fast consumer goods, including 
longer processes. A building is not only a product of brick or concrete, it is also 
a product of collaboration. The better the collaboration, the more successful the 
product will be. For this reason, services are getting more important in the 
market approach of real estate (Nozeman, 2010; van de Kaa, 2013; van 
Gool et al., 2007). 
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TABLE 1 PRODUCT CHARACTERISTICS OF REAL ESTATE COMPARED TO FAST 
CONSUMER GOODS (OWN IMAGE) 

 

2.2 REAL ESTATE DEVELOPMENT 

This thesis is written from the point of view of the real estate developer. They 
are the executers of real estate development. For this study the definition of 
real estate development is retrieved from Frej & Peiser (2003, p. 3): 

REAL ESTATE DEVELOPMENT IS A MULTIFACETED BUSINESS, ENCOMPASSING 

ACTIVITIES THAT RANGE FROM THE RENOVATION AND RE-LEASE OF EXISTING 

BUILDINGS TO THE PURCHASE OF RAW LAND AND THE SALE OF IMPROVED 

PARCELS TO OTHERS. DEVELOPERS ARE THE COORDINATORS OF THOSE 

ACTIVITIES, CONVERTING IDEAS ON PAPER INTO REAL PROPERTY 

This definition is also used by Hendriks (2010). In addition, real estate 
development is a comprehensive business and encompasses activities that 
range from renovation and re-lease of existing buildings to the purchase of raw 
land and the sale of improved parcels to others (Gehner et al., 2006). The 
main activity can be summarized as investing, realizing and coordinating real 
estate projects for own account and risk (Nozeman, 2010; van Gool et al., 
2007). These businesses are usually not arranged to keep ownership. Most self-
initiated projects by the different types of developers are focused on the short 
term. Their main interest is to develop a building and sell it with returns as soon 
as possible. However, van Mierlo (2010) and Grundemann (2010) emphasize 
the importance of the long-term strategy for developers in the future in order to 
survive in the changing market.  

Grundemann (2010) defines a couple of changes that has been made with 
regard to the role of the developer since the economic downturn in 2008. 
More consultants and experts are included in the process to regain the trust of 
the customer. The role of the real estate developer focuses on the added value 
of organizing and implementing the different wishes and needs of all the 

Real estate object Fast consumer goods
High value Clear value
Site specific (not movable) Not bound by location
Local market focus (inter)national market focus
High transaction costs Low transaction fees
High unit cost Low(er) unit cost
Low purchase frequency High purchase frequency
Intensive relationship with customer Volatile or no contact with the customer
Knowledge required to purchase Easy to purchase/buy
Serial product differentiation (heterogeneous product) Massproduct (homogeneous product)
Supply is capricious Supply is contant
No counter product Easy sold through retail and interent
Imperfect market Good information services
Long economic life Short(er) economic life
Active management required Some degree of maintenance and service needed
Long production time Short(er) production time
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stakeholders; it fullfills a more directing role (Grundeman, 2010). The 
developer plays an important role in most phases along the real estate 
development process. Nozeman (2010) distinguishes five types of real estate 
developers; 

DEVELOPERS WHO HAVE EMERGED FROM CONSTRUCTION COMPANIES; these 
companies are strongly related to a building company or are building and 
developing themselves. The main objective is to provide work for the 
construction company to guarantee the continuity of the construction company 
and be less dependent from extern clients. Examples of this type of developer 
in the Netherlands are; AM/BAM, Dura, ERA Contour and Synchroon. 

INDEPENDENT DEVELOPERS; most of this type are companies with a few 
employees, but there are a lot of this type developer known in the Netherlands. 
Before the economic downturn a large number of the successful small 
developers are taken over by larger companies. These small companies survive 
because of their special or innovative approach. Examples of this type of 
developer in the Netherlands are; OVG, LSI, Blauwhoed, Provast. 

DEVELOPERS WHO ARE ALLIED TO INVESTORS; these companies primarily develop 
for their own real estate portfolio to have more control over the newly acquired 
property. Especially in times of high market conditions this type emerges. 
Examples of this type of developer in the Netherlands are; Bouwinvest and 
housing associations. 

DEVELOPERS WHO HAVE EMERGED FROM FINANCIAL INSTITUTIONS; from origin these 
financial institutions possess much capital to easily acquire land. Besides 
developing and selling real estate, these companies have interest in selling 
other products like mortgages and insurance to customers. Examples of this 
type of developer in the Netherlands are/were; ASR, FGH Bank & Syntrus 
Achmea. 

DEVELOPERS WHO ARE PART OF COMPANIES WITH DIFFERENT CORE BUSINESS; like NS 
stations, Schiphol Real Estate, Ahold. 

The last three types of developers, develop for their own portfolio; developers 
who are allied to investors, developers who have emerged from financial 
institutions and developers who are part for companies with different core 
business. These developers are more focused on the long term, which in line 
with the suggested direction of developers denoted by Grundeman (2010) and 
van Mierlo (2010). 

2.3 PHASES AND CHARACTERISTICS OF DEVELOPMENT 
PROCESS 

Because characteristics as size, complexity, location, context, time and budget 
of the project have impact on the development process, there is no standard 
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real estate development process (Das et al., 2013). However, in this 
paragraph a basic process is derived from different projects. The information 
about these projects is obtained from literature and practice.  

Real estate development involves multiple steps and stages, regarding many 
stakeholders. Real estate development is not a static process. It is an iterative 
process that is strongly depending on the market conditions, however the order 
and time involved are not fixed (Das et al., 2013). In addition, more activities 
are performed at the same time. For example, a project can be sold before it is 
realized. It also occurs that the designing is started before the property is 
acquired. Each phase is characterized to end with a decision point, which is 
mostly financially driven (Hendriks, 2010).  

Nozeman (2010) made a summary of different views of authors on the real 
estate development. This is complemented by the views of Antink et al. (2014) 
and van Kranenburg (2011), resulting in the overview shown in Table 2. The 
distinguished phases are vertically ordered according to similar activities.  

TABLE 2 DIFFERENT VIEWS ON THE REAL ESTATE DEVELOPMENT PROCESS PHASES 
(COMPOSED TABLE) 

 

Little authors define a phase after an operation, exploitation or management 
phase. Apparently the current process for the developer ends when the 
building is completed and is in operation. It does not extend to the end of life 
or demolition of the building. For example, van Gool defines disposal after 
realization. Though, this refers to the sale of the building. The responsibility of 
the exploitation and demolition shifts in this case to the next owner of the 
property. Only Antink et al. (2014) include the end of life as part of the real 
estate development process. In this report the real estate development process 
is characterized by the phases compiled by Neprom, combined with the views 
of Antink et al.. This categorization is fairly similar and it includes the items most 
frequently mentioned by all authors. The phases applied in this report are: 
initiative phase, design phase, realization phase, operation phase and finally, 

Phase Van Beukering Miles Neprom van Gool Wilkinson/Reed Antink et al. Van Kranenburg

1
Program (initiative, feasibility 
sudies, project definition)

Suggesting ideas Initiative Inititiative Initiation Concept 
definition

Context and 
brainstorm

2 Refinement of idea Evaluation Confrontation

3 Feasibility study

4
Contract 
negotiations

Contracts Acquisition (legal, 
soil, funding)

5
Design (structure design, 
preliminary design, final design) 

Development Design and 
budgeting costs

Design Concept

6
Elaboration (specifications, 
pricing, work preparation)

Handling formal 
commitment

Permits

7 Commitment

8 Realisation (execution and 
completion)

Building Realisation Realisation Execution Construction Project

9
Completion and 
formal opening

Disposal

10
Use and management (use and 
management, demolishing)

Property, asset and 
portfolio 
management

Exploitation/
management 

Rental/management
/disposition

In Use Asset

11 End of life
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end of life. Where the end of life is closely related to the demolition of the 
building, this is also shown in Figure 6. 

 

FIGURE 6 PHASES OF REAL ESTATE DEVELOPMENT (OWN FIGURE) 

Nozeman (2010) developed a more detailed overview, to make the different 
elements of the process more clear. These elements are shown in the flow chart 
of Figure 7. These subphases (on the left) express the fact that the defined 
phases overlap, confirming the non-static and iterative character of the process. 
But to keep a clear overview, the phases appear in a straight line (Keeris, 
2001). The main activities are also shown in Figure 7 (on the right), this 
information is retrieved from Nozeman (2010) and Fisher (2005). The initiative 
phase is concerned with the ideation of a project, the feasibility, a first attempt 
to a planning and potential acquisition of a property. Followed by the design 
phase in which the schedule of requirements is developed and created into a 
design. This phase also includes the price setting and work preparation. Mostly 
when a contractor is assigned, the realization phase starts. This includes 
tendering and the actual construction of the building, but it also includes the 
funding of the project. After completion of the building, the building is rented 
and the operation phase starts. This phase involves activities like maintenance, 
renovation and other management activities related to the building. In some 
cases demolition is part of this phase, in this study, however the demolition part 
is defined as a separate part.  

This study mainly focuses on the directive role of the developer and this is 
mostly evident in the initiative phase. Many fundamental decisions for the 
further process are made in this phase. The end-of-life is another part of interest 
in this thesis. In the traditional real estate development process it does not get 
much attention by the real estate developer in a self-initiated project. However, 
it is expected to be of interest regarding this study. These phases are further 
illustrated in the following paragraphs. 

 

Ini$a$ve(
phase Design(phase Realisa$on(

phase
Opera$on(
phase End(of(life(
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FIGURE 7 REAL ESTATE PHASES AND ACTIVITIES (COMPOSED FIGURE) 

2.3.1 INITIATIVE PHASE 

The initiative phase is the first phase of the real estate development process and 
is initiated by one or more parties who have a vision on opportunities. An idea 
and plan are developed. Subsequently this vision is being developed and 
reviewed for feasibility. The concept is tested on technical, social, financial and 
political feasibility. The most crucial is the market feasibility and this is tested 
throughout this phase (Hendriks, 2010; Nozeman, 2010). The political 
feasibility is primarily assessed on the compliance with law and regulation and 
whether it meets the standards. For the technical feasibility of the design 
consultants are engaged. The financial feasibility is measured according to the 
ratio between the sales revenue and the investment costs of the building. The 
aspects of the financial feasibility are further discussed below.  

The sales revenue depends on the lease, the location of the building and the 
quality and condition of the building. The lease consists of the following 
relevant elements for the sales revenue; the rent, the credit of the tenant and 
the conditions of the lease (like, level of outfitting after end of lease). The 
quality and condition of the building have effect on the operational expenses 
(OpEx) of the real estate. These costs include maintenance and repairs of real 
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estate and the costs during operation like salary, supplies and office expenses. 
The sales revenue is calculated in the initiative phase. 

The investment costs of the building are defined by NEN standard 2699 
(Nederlands Normalisatie-instituut, 2013). This standard includes the different 
elements for the investments costs that are used by the building sector; land 
costs, construction costs, fitting-out costs and additional costs. These elements 
are shown in Table 3. 

TABLE 3 ELEMENTS OF INVESTMENT COSTS OF A BUILDING (BASED ON 
NEDERLANDS NORMALISATIE-INSTITUUT, 2013) 

 

As previously mentioned, the sales revenue is weighed against the investment 
costs set in the initiative phase. When the initial idea is proven to be feasible on 
al aspects, the choice will be made to continue the process and proceed to the 
actual design phase. The activities are decisive for the continuing for the 
process (Fisher, 2005).  

Compared to many industries, the real estate value chain is more interwoven. 
Specific conditions within the real estate value chain could lead to certain 
impacts that are applicable across the entire real estate value chain (Hendriks, 
2010). Figure 8 shows the degree of influence during the real estate 
development process. It becomes clear that the further the process progresses, 
the less influence can be exerted. The security curve has exactly the opposite 
form. More information is obtained over time, making the security of decisions 
higher further in the process and the costs can securely be allocated. In 
summary, the more information is obtained, the less can be influenced. It can 
be stated that most impact is generated in the first phase of the process.  

Investment costs of building
Land costs
Costs of the property belonging to the building 
or buildings
Acquisition costs, infrastructural facilities and site 
preparation
Construction costs
Costs arising from obligations related to the 
realization of a building project
Costs for building and site
Fitting-out costs
Costs incurred to use the building or buildings 
under its or their destinations
Costs for buildings and site
Adittional costs
Costs related to the land costs, construction costs 
and installation expenses.
Consultantcy fees, licenses/permits, insurances, 
start-up costs, financing costs, unforseen costs, 
risk settlement and taxes
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FIGURE 8 RISKS AND CERTAINTIES DURING THE REAL ESTATE DEVELOPMENT 
PROCESS (KEERIS, 2001). 

In short, most influence can be exerted in the initiative phase. The decisions 
made have impact throughout the whole process since the phases are 
interwoven and have therefore effect on many stakeholders. The main activities 
are ideation, testing feasibility and develop planning. It is expected that most 
impact and motivation for implementing the circular economy can be generated 
in the initiative phase. However, this phase cannot be seen separately.  

2.3.2 END OF LIFE 

From the previous paragraph can be derived that the end-of-life is not 
necessarily an element for a self-initiated project by all type of developers yet. 
Nonetheless, it is discussed in this paragraph because it is considered important 
for this study. 

The real estate development process ends with the end of life of the building 
that includes demolition. When the redevelopment value exceeds their existing-
use value, buildings are demolished (Fisher, 2005). The end of life is linked to 
the lifespan of the building. As previously stated real estate is characterized 
with a long lifespan. However, from the first moment of exploitation the 
building is subject to aging. The lifespan of the building is difficult to define, 
since it is based on different aspects. Motives to demolish buildings differ per 
case (Ministerie van VROM, 2004). These motivations are strongly linked to 
the depreciation of the building and have impact on the end of life phase. 
Korteweg (2002) and Keeris (2001) define types of obsolescence of real 
estate. In combination with the motives of demolition, three types of 
obsolescence become clear that affect the end of life of real estate. The types 
of obsolescence for real estate can be divided into functional, physical 
obsolescence and market appreciation. This is shown in Figure 9 and explained 
below. 
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FIGURE 9 TYPES OF OBSOLESCENCE REAL ESTATE (KEERIS, 2001; KORTEWEG, 
2002; MINISTERIE VAN VROM, 2004) 

PHYSICAL/TECHNICAL DETERIORATION of the property is concerned with the wear 
of a building as a result of use, by the action of the elements (weather) and as 
a result of damage caused by physical (traffic vibration) and chemical factors 
(Korteweg, 2002). It concerns the construction, technical installations and 
facilities. The performance level of construction refers to bad foundation or the 
level of finishing. The technical installations are strongly linked to the indoor 
climate of a property and can be a motive to demolish a building. This includes 
a lack of acoustic isolation, problems with humidity or lacking thermal isolation. 
Another aspect of the technical obsolescence is the suitability of buildings for 
new technical applications. In addition, the quality of the building is strongly 
linked to the physical lifespan of the building. The quality of the building and 
thus the physical lifespan can be improved by making timely investments 
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(Figure 10). It is striking in the current economy, the performance of a building 
reduces over time and investments for improvements are only made when the 
performance level tends to drop below (or are already below) the minimum 
required level of performance. This is shown in the saw tooth graph of Figure 
10.  

FIGURE 10 PHYSICAL/TECHNICAL LIFESPAN (KEERIS, 2001) 

FUNCTIONAL OBSOLESCENCE appears when a building no longer meets the needs 
and requirements of the user. This is one of the consequences of the static form 
of real estate in a dynamic environment. Where in the 70s the demand rose for 
cell-structured offices, businesses now ask for open floor plan offices as a result 
of new ways of working. This aspect also concerns safety, health and 
sustainability requirements. Functional obsolescence has consequences for the 
existing real estate supply.  

MARKET APPRECIATION: Oversupply occurs when too many approximately 
identical buildings are located at one location, resulting in a decline of market 
appreciation. This decline also occurs when many new buildings in an area 
arise. A wide range of new buildings leads to relative obsolescence of the 
existing stock, making the older buildings less attractive resulting in a shift of 
tenants to new properties. Resulting in low occupancy rates and rental income. 
Korteweg (2002) refers to this as relative obsolescence. 

Obsolescence of a building results in more economic reasons to demolish the 
property, rather than to redevelop it. Another result of the obsolescence is the 
depreciation of real estate. The value of real estate decreases over time. 
Additionally, the costs to improve the performance are becoming higher, while 
the value of the real estate is getting lower. Resulting in more motivation to 
demolish a building. The exit value arises at the end of the lifecycle. The 
demolition or redevelop costs outweigh the exit value, resulting of an exit value 
of €0. Moreover, after the economic downturn it is financially more 
advantageous for real estate owners to keep the buildings vacant instead of 
demolish it. This has consequences for the living environment and economic 
activities in the area (van den Noort et al., 2015). It is remarkable that the 
materials still present in the building have no value. It is expected that the exit 
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value of real estate can be more when the demolition is taken into account 
early in the design phase. 

 

FIGURE 11 VALUE OF REAL ESTATE OVER TIME (OWN FIGURE) 

2.4 STAKEHOLDERS 

As previously stated, most stakeholders in the real estate development process 
have interest in the initiative phase, since many important decisions are made 
that have impact on the rest of the process. A selection of stakeholders for this 
study has been made. The most important are discussed below.  

The real estate developer has to deal with interests of many different 
stakeholders. A stakeholder is an individual or group of individuals, which may 
influence or be influenced, regarding the realization of the purpose of a 
building (Caputo, 2013). The interests of these stakeholders in real estate 
development range from socially and financially interests to interests of users 
and executors. This is shown in Figure 12. It is important to keep the 
stakeholders content, since negative attitudes can severely obstruct its 
implementation. It has influence on the costs and time schedules (Olander & 
Landin, 2005). 
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FIGURE 12 ACTORS OF REAL ESTATE DEVELOPMENT (KEERIS, 2001) 

The real estate development process is characterized as fragmented; the 
responsibilities are separated per phase and per stakeholder. This creates 
management problems resulting in an ineffective and inefficient process 
(Oyewobi et al., 2015). Additionally, most projects have unique collaborations 
with each time new parties involved. This makes it difficult to judge what the 
expectations are and results in little trust between the stakeholders and little 
knowledge sharing (Hendriks, 2010). Despite the fact that the process is 
fragmented, the phases are interdependent; decisions in previous phases have 
impact on the coming phases (Gehner et al., 2006). The complex process often 
results in failure costs. The stakeholders act to solving problems instead of 
preventing these failures.  

Figure 13 illustrates the decision points to move forward in the process. In case 
of the real estate developer the responsibilities mostly ends when the property 
is sold to the next owner. The owner has the opportunity to keep the object in 
portfolio for the whole life span. However, building mostly sold a few years, 
resulting in a sequence of different owners. These sales are usually driven by 
the desired profit from the supplier. Moreover, the process is driven by budget 
and planning throughout and most decisions are guided by the lowest costs. 
This results in little innovations during the process (Nozeman, 2010; Suurs et 
al., 2011).  

Real estate developer

Interest Socially
Governement macro/micro

Science
Utility companies

Committees
Interest groups/society

Financially
Financers

Investor/client

Users
Investor/client

Property management organization/agency
Construction management

Potential users

Executors
Architects
Advisors

Contractor
Electrical and mechanical companies



 28 REA L ES TATE DEVELO PMENT  IN CIR CULAR  EC ON OM Y 

 

FIGURE 13 DECISION POINTS FOR GOING TO NEXT PHASE (OWN FIGURE) 

With the transfer of the ownership, the developer obtains his compensation in 
terms of profit. This compensation is composed of the difference of the total 
made cost and the price paid by the new owner. The developer starts making 
costs in the initiative phase. These are mostly costs for research and marketing 
material to attract tenants. Most of the costs incur in the construction phase in 
terms of construction costs. The investor purchases the building for the market 
value. This is based on the supply and demand and divers over time and the 
aspects discussed in the previous paragraph on financial feasibility. The costs of 
the investor include costs for maintenance, repairs and other management 
facilities. The rental income is the revenue. This difference between the costs 
and revenue is also the starting point of the design phase. These numbers are 
already estimated at the start of the process. 

The initial idea of a building is based on a design made by an architect. The 
client mostly selects this architect. The schedule of requirements set by the client, 
forms the foundation of the design and specifications. This is complemented by 
the knowledge from other advisors, such as engineers, installation consultants, 
projects managers and juridical consultants. Eventually the contractor executes 
this design with the situation described in the specification as guidance. It is 
responsible for the labor in the construction phase and on the construction site. 
The contractor is selected by the client/developer through procurement. The 
traditional procurement is based upon technical specification with a detailed 
description what the customer wants. Subsequentially, market players present 
their offer, followed by the selection of the client. This selection is mostly based 
upon the lowest price (Loppies, 2015). More specific, procurement is mostly 
based on time, costs and quality (Wyatt, 2006). 

On the construction site, the contractor manages the subcontractors and 
coordinates the construction process. Subcontractors execute most work on site. 
The main goal of contractor and subcontractors is to develop the building 
against lower costs than the available contract sum. The subcontractor deals 
with material suppliers and the main contractor deals with the subcontractors 
(Baartmans, 2013).  

Eventually, an investor buys the real estate from the developer. It invests in real 
estate to exploit it and achieve a return on this exploitation (Kusters, 2013). 
Van Driel (2010) defines the main target of an investor to manage entrusted 
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funds as well as possible by creating maximum income through effective 
spending, based on a (long-term) vision. The price an investor is willing to pay 
for a building largely depends on the price the tenant is willing to pay and the 
other aspects mentioned in the previous paragraph.  

The real estate developer has a directive role on most of these stakeholders. 
Returning to Figure 12, it is important to keep the socially interested parties 
satisfied and take their regulations into account. The financially interested 
stakeholders are solely interested in the refund of their investment. To find a 
suitable user, it is important to know their wishes and needs. The most influence 
has the real estate developer on the executers since the real estate developer 
commissions them. This includes architects, other advisors, the contractor and 
sub-contractors.  

2.5 CONCLUSION 

Real estate development includes many facets, which range from renovation 
and re-lease of existing buildings to the purchase of raw land and the sale of 
improved parcels to others. The main activity in real state development is 
investing, coordinating realizing real estate projects for own account and risk. 
In addition, the developer is depending of many stakeholders for the 
realization of real estate and achieving its goal. 

The development process can be divided into the initiative phase, design 
phase, realization phase, operation phase and the end of life. These phases 
are interrelated and overlap. Most decisions and impact is made in the 
initiative phase and is the focus of this study. An idea and plan for real estate is 
developed and reviewed on feasibility. The financial feasibility is measured by 
the ratio of sales revenue and investment costs. When the plan is found to be 
feasible, the design phase starts. The end of life is currently excluded in the 
development process of a self-initiated project. However, the building is subject 
to aging from the start of operation. Eventually, when the redevelopment value 
exceeds their existing-use value, buildings are demolished. In the current 
process the phases are fragmented, meaning that the responsibilities are 
separated per phase and per stakeholder. 
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3.CIRCULAR ECONOMY 

THIS CHAPTER PROVIDES BETTER UNDERSTANDING OF THE CIRCULAR 

ECONOMY. THE DEFINITION IS PROVIDED AFTER THE FUNDAMENTALS OF 

THE CIRCULAR ECONOMY ARE EXPLAINED. THIS IS FOLLOWED BY THE 

PRINCIPLES TO MAKE THE CONCEPT MORE MANAGEABLE. THEN THE 

ASPECT OF CLOSING THE MATERIAL LOOPS ARE DISCUSSED IN MORE 

DETAILED AND FINALLY THE SHIFT FROM OWNERSHIP TO USAGE IS 

ILLUSTRATED. 

3.1 DEFINITION OF A CIRCULAR ECONOMY 

The circular economy is an answer to the challenges that the current linear 
economy is facing as mentioned in chapter 1. The subject is attracting increased 
attention, because it addresses resource scarcity in combination with the 
growing material demand resulting in price volatility and the consequences of 
the linear economy in terms of increasing amount of waste during processes 
and at the end of life, and climate change. These are important issues on the 
political agenda. Resulting in different institutions exploring this circular model. 
In addition, a number of knowledge platforms are initiated to apply the circular 
concept into practice. Nevertheless, little practices are known, which indicates 
that it is still in its early stage (appendix 1). However, the concept of circular 
economy is not necessary new. As a matter of fact, it is a combination of 
aspects of various schools of thought. Many elements of the circular economy 
are based on earlier concepts: 

REGENERATIVE DESIGN believes that all systems, from agriculture onwards, could 
be orchestrated in a regenerative manner; processes restore, renew or 
revitalize their own sources of energy materials, creating sustainable systems 
that integrate the needs of society with the integrity of nature (Lyle, 1996). 

PERFORMANCE ECONOMY sketches the vision of an economy in loops. The main 
goals are product-life extension, long-life goods, reconditioning activities and 
waste prevention. In addition the performance economy insists on the 
importance of selling services rather than products (Stahel, 2006).  

CRADLE TO CRADLE is a design philosophy that considers all materials involved in 
industrial and commercial processes to be nutrients. The framework focuses on 
design for effectiveness in terms of products (materials, energy and water) with 
positive impact, which fundamentally differentiates it from the traditional design 
focus on reducing negative impacts (McDonough & Braungart, 2002). Many 
people confuse circular economy with cradle to cradle, but cradle-to-cradle is 
more a quality approach towards products than an economic principle as the 
circular economy (Joustra, 2013). 
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INDUSTRIAL ECOLOGY is the study of material and energy flows through industrial 
systems. This approach aims at creating closed-loop processes in which waste 
serves as an input, thus eliminating the notion of an undesirable by-product. 

BIOMIMICRY is a relatively new discipline that studies nature’s best ideas and 
then imitates these designs and processes to solve human problems (Benyus, 
2002). 

The abovementioned concepts lay down the fundamentals for the circular 
economy. The concept gained an increased attention after The Ellen MacArthur 
Foundation published an influential report in 2013 on the circular economy 
titled; ‘Towards the circular economy; Economic and business rationale for an 
accelerated transition’ (Ellen MacArthur Foundation, 2013a). This report was 
followed by two additional volumes focusing on opportunities for the consumer 
goods sector and the scale up of the value chain (Ellen MacArthur Foundation, 
2013a, 2014). The Ellen MacArthur Foundation was formed in 2010 to inspire 
a generation to rethink, redesign and build a positive future and believes that 
the circular economy provides a coherent framework for systems level 
redesign. The foundation cooperates with academic and industry experts and 
can be seen as one of the driving forces of the circular economy. Many authors 
refer to the report of the Ellen MacArthur Foundation when defining the circular 
economy although some variations are to be found. The different views on the 
definition of the circular economy are summarized in Table 4. 

TABLE 4 OVERVIEW OF DEFINITION OF CIRCULAR ECONOMY RETRIEVED FROM 
LITERATURE 

 

Most authors emphasize the fact that the circular economy is an economic (and 
industrial) system (Ellen MacArthur Foundation, 2013a; Loppies, 2015; 
Mentink, 2014; Rietveld et al., 2013). By this is meant that it engages the 
whole economic (and industrial) system and not only parts of the system. 

Author Definition circular economy
Ellen MacArthur Foundation (2012) A circular economy is an industrial system that is restorative or regenerative by intention and 

design. It replaces the ‘end-of-life’ concept with restoration, shifts towards the use of renewable 
energy, eliminates the use of toxic chemicals, which impair reuse, and aims for the elimination of 
waste through the superior design of materials, products, systems, and, within this, business models

Rietveld et al. (2013) The circular economy is an economic and industrial system that takes the reusability of products and 
raw materials and the generative capacity of natural resources as a starting point and minimises 
value destruction in the total system and pursues value creation in every part of the system.

Mentink (2014) A circular economy is an economic system with closed material loops
Joustra, de Jong & Engelaer (2013) The Circular Economy promotes a systemic change that creates continues loops of materials: 

resources are only temporary part of a product and at the end of life or end of use (of the 
product), the resources will be available again for re-use in new products

Webster (2013) A circular economy is built increasingly on renewables, and the endless flow of energy from the sun 
(energy in surplus), a circular economy is one which transforms materials into useful goods and 
services (waste = food). It builds capital and maintains it. 

Rietveld et al. (2013) The circular economy is an economic and industrial system that takes the reusability of products and 
commodities and the resilience of natural resources as a starting point and minimizes destruction of 
value  in the overall system and pursues value creation at every stage of the system

Bilitewiski (2012) The circular economy is a concept which is transforming traditional patterns of economic growth 
and production. The linear system is converted to a circular system when the connection between 
resource use and waste residuals is made. 

Loppies (2015) The circular economy is an economic and industrial system, ecologic and economic regenerative of 
design, focused on maximizing the retained value of products and materials and minimizing the 
value destruction with the main aim to maintain the quality of life and the accessiblity of it for as 
many people as possible.
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Another important part of the circular economy is the closed material loops. 
Most authors cover this in their definition in terms of the restorative or 
regenerative intention and design of the product. All discussed authors 
incorporate this aspect in their definitions. In addition to the reusability of the 
materials by closed loops, the value of the used or to use materials is pointed 
out. Value of the used materials needs to be maximized. The different views on 
the circular economy are summarized in the definition that will be used in the 
rest of this report: 

 ‘THE CIRCULAR ECONOMY IS AN ECONOMIC AND INDUSTRIAL SYSTEM THAT IS 

RESTORATIVE BY INTENTION AND DESIGN IN TERMS OF ECOLOGY AND 

ECONOMY, WHERE THE VALUE OF NATURAL RESOURCES IS MAXIMIZED AND 

DEPRECIATION OF RESOURCES IS MINIMIZED THROUGHOUT THE WHOLE 

SYSTEM.’ 

From this definition can be derived that the circular economy implies many 
changes to current business models on levels like the system, process and 
techniques with profitable results.  

3.2 PRINCIPLES OF A CIRCULAR ECONOMY 

Recent years it has become clear that profitability is critical to motivate business 
to change and this is addressed by the circular economy (Joustra, 2013). The 
circular model aims to gain value and manage resources on the short and long 
term thereby adding value to living ecological and societal systems (Joustra et 
al., 2013). It is based on continuity in the use of materials and business models 
that support a new system of value creation but the revenue models stand apart 
from exhaustion of the earth or people. The Ellen MacArthur Foundation 
(2013a) introduces a few principles to make the circular economy more 
manageable for businesses: 

DESIGN OUT WASTE: the biological and technical components of a product are 
designed by intention to fit within a biological or technical materials cycle, 
which is designed for disassembly and refurbishment. Joustra, de Jong & 
Engelaer (2013) define this as design for reuse; from an economical 
perspective, the embedded value of a product needs to be carefully accounted 
for. 

BUILD RESILIENCE THROUGH DIVERSITY: modularity, versatility, and adaptively are 
prized features that need to be prioritized in an uncertain and fast-evolving 
world. Products are required to be able to adapt to the changing conditions. 
For business systems this is based upon connection, customer relations, supplier 
relations, resources and innovations.   
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RELY ON ENERGY FROM RENEWABLE SOURCES: Infinite energy sources like sunlight, 
biomass or wind do not harm the environment and need to be used with 
mining, producing, using and reusing of materials. 

THINK IN ‘SYSTEMS’: understanding how parts influence one another within a 
whole, and the relationship of the whole to their parts, not only in place, but 
also in time. It emphasizes flow and connection over time and has the potential 
to encompass regenerative conditions rather than needing to limit its focus to 
one or more parts and the short term. The whole loses its essential properties 
when it is taken apart. Feedback loops provide producers information of 
products and resources. The loops of responsibility provide the producer with a 
higher level of responsibility for the care of not only the products, but also the 
parts and materials required for this care. This is also an incentive on 
innovation to make a product perform better with lower costs.  

WASTE IS FOOD: The essence of value creation for biological materials lies in the 
opportunity to extract additional value from products and materials by 
cascading them through other applications. For technical materials, higher 
quality and increased functionality can be achieved by converting it into new 
materials; this is called upcycling. 

Joustra, de Jong & Engelaer (2013) focus more on circular business models 
and making the circular economy manageable for entrepreneurs. They 
replaced the principle of waste is food from Ellen MacArthur by the principle 
share values. This implies creating values through performance and 
cooperative entrepreneurship. They stress that creating shared values for all 
participants helps a long-term business perspective like the circular economy to 
become reality.  

Schoolderman et al. (2014), like Joustra, de Jong & Engelaer (2013), focus 
more on entrepreneurship in the circular economy. They add another three 
important principles to the aforementioned principles, they concern: 

NO NET LOSS WITH RESOURCE EXTRACTION AND BUILD: ecological values in 
quarries and development areas are spared and restored. Any-inflicted 
irreversible damage is compensated. 

BIOBASED APPROACH: consumer goods will increasingly be made out of 
biological resources, applied with cascading. The resources ware used for 
many purposes and keep them as long as possible in the system before they re-
enter the biosphere cycle. 

ENTREPRENEURSHIP AS THE BASIS: the circular economy focuses on new business 
models, value creation, new forms of collaboration and networks. The 
development of product-service systems will support this and efficient and 
effective thinking underlies this. 
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The adoption of a circular economy and the discussed principles require a 
system change with respect to the current linear model. This change goes 
beyond innovation in technology and involves processes such as new forms of 
collaboration and increasingly integrated value chains. How the products and 
materials cycle through the economic system is illustrated in Figure 14. All 
cycles have an own set of characteristics and are discussed below. 

 

FIGURE 14 THE CIRCULAR ECONOMY BUTTERFLY MODEL (ELLEN MACARTHUR 
FOUNDATION, 2013A): THE BIOCYCLE, TECHNOCYCLE AND CASCADES, WITH THE 
TECHNOCYCLE FRAMED. 

3.3 CLOSING THE LOOP 

The circular economy recognizes a biocycle (green arrows) and a technocycle 
(blue arrows in Figure 14) with distinctively different design criteria (Kok et al., 
2013). The biocycle consists of non-toxic resources and nutrients from nature 
that are suitable to return into the biosphere after product use. It forms nutrients 
in the end-of-life phase. The technocycle consists of inorganic products and 
materials such as metals and plastic, which are not suitable to return in the 
biosphere. These materials should stay in closed loops to ensure circular use of 
non-renewable resources and to prevent potential pollution. The closed loops 
are accomplished by making waste (or end of life) material of one (industrial) 
process input for another by reusing and recycling of 
products/components/materials. Repairs and maintenance optimize products 
and materials. This report mainly focuses on the technocycle, since these 
related materials are similar to the traditional building materials. The different 
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ways to stimulate closing material loops as shown in Figure 14 are discussed 
below: 

LENGTHENING LIFECYCLE, HENCE, MAINTENANCE AND REPAIRS: In the operation 
phase of the product life cycle, maintenance and repairs are applied to 
prolong the functional life of the product, without changing user. It can be seen 
as the most effective way to keep products and materials operating at their best 
performance. The embedded labor and energy of the product is extended. 

REUSE/REDISTRIBUTE: The product is reintroduced for the same purpose in its 
initial form; it enters the secondhand market with minimal maintenance and 
cosmetic cleaning. This is a way to extend a product’s lifetime extensively.  

REFURBISHMENT/REMANUFACTURE: Remanufacture is the process of returning 
products, followed by disassembles at component level. Reusable components 
are taken out of a used product and built into a new one.  Refurbishment is the 
process where the products are extracted from the system, to make a product 
working optimal, followed by replacement and repairs of major components 
that are faulty or close to failure. Cosmetic changes are made to update the 
appearance of a product. This way many parts have an extended life and 
usage time. 

RECYCLE: This is the recuperation of materials from end of life products. This 
cycle is comparable to the current disposal and recycling system. The main 
goal is to regain resources from diffuse material flows as potential resources for 
new phases of production. However, in the circular economy the focus is more 
efficient on the product and design processes where resource consumption, 
sustainability and design to disassembly and recycling will play an important 
part.  

To resume, material loops are closed in order to extend products lifecycle with 
the highest quality as possible. As a consequence, waste is reduced and the 
raw material use is minimized. 

3.4 OWNERSHIP TO USAGE 

In the linear economy, inorganic products and materials are produced and sold 
to a customer with limited guarantees, making the customer owner and thus 
responsible for the maintenance and end-of-life treatment. Depending on the 
product, service and maintenance may or may not be included in this process. 
In line with the linear thinking, many products become waste at the end of the 
life cycle. In contrast to the linear economy, the materials in the circular 
economy stay in closed loops, or more specifically, the materials are not 
consumed. In other words, consumers become users. This is also shown in 
Figure 14. The technocycle refers to users rather than consumers or owners. 
Stahel (1998) states that such a dematerialization is only possible through 
innovation, which needs to be driven by the economy. Economic success needs 
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to be unlinked from resource consumption. Stahel (1998) emphasizes that such 
an innovation is only feasible by redefining corporate strategies, orienting them 
towards selling performance rather than goods. A business model is proposed 
in which economic actors maintain the property of their goods and act as 
suppliers of services, thus selling the use and performance of products and not 
the products themselves. In other words, the producers remain owners of the 
product and take responsibility for the quality, maintenance and repair of the 
product, component or material. This also includes the responsibility of the end-
of-life treatment of the product and materials. This results in extension of the 
product life cycle, prevention of waste and creation of business models 
fostering the reuse of products (Bonciu, 2014; Ellen MacArthur Foundation, 
2013a; Joustra et al., 2013; Kok et al., 2013). 

Providing services instead of selling ownership is not new. This is better known 
as product service systems (PSS). These systems are widely discussed in 
literature (Cook et al., 2012; Reim et al., 2014; Tukker & Tischner, 2006). 
There are three different categories in PSS with their own characteristics and 
are illustrated in Table 6.  

TABLE 5 COMPARISON OF BUSINESS MODEL CATEGORIES IN TERMS OF VALUE 
CREATION, VALUE DELIVERY AND VALUE CAPTURING (REIM ET AL., 2014) 

 

With the product-oriented system the ownership rights of the products are 
transferred to the customer, only an extra service is provided. This is equivalent 
to adding services to the traditional sales of a product (Tukker & Tischner, 
2006; Winter, 2014).This is not in line with the circular economy, where the 
consumer in the linear economy becomes a user. The user-oriented and result 
oriented model have both a service provider that is owner of the product. With 
the use-oriented model the use of the product or function is sold by leasing, 
renting or sharing/pooling (Winter, 2014). It can give intermediate 
improvements (Tukker & Tischner, 2006). In the result-oriented model, the 
customer purchases an outcome/result of service provision (performance), not 
the use of a good over a period of time (Cook et al., 2012). In other words the 
result or competence of a product is sold rather than the product itself. 

It is expected that lengthening the producer responsibility, makes the producers 
think and design from the very beginning of their products to fulfill the circular 
requirements (Joustra, 2013). In addition, the Ellen MacArthur Foundation 
(2013a) proposes a more extended producer responsibility regulation. 
Germany is this field already pretty far (Trost, 2014). As an example of 
practice, the extended producer responsibility is already fixed in the German 

. Product)oriented Use)oriented Result)oriented1
Value&creation Provider&takes&responsibility&for&the&

contracted&services.
Provider&is&responsible&for&the&usability&
of&the&product&or&service.

Provider&is&responsible&for&delivering&
results.&

&Value&delivery& Provider&sells&and&services&the&product&
sale&and&service&(e.g.,&maintenance&or&
recycling).

Provider&assures&the&usability&of&the&
physical&product&along&with&service.

Provider&actually&delivers&result

Value&capturing Customer&pays&for&physical&product&
and&for&the&performed&services.

Customer&can&make&continuous&
payments&over&time&(e.g.,&leasing).

Customer&payments&are&based&on&
outcome&units;&that&is,&they&pay&for&the&
result.
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legislation (Bilitewski, 2012). It states that those who produce process and 
distribute goods, in order to accomplish the goals of a closed loop economy, 
carry out producer responsibility. To fulfill the requirements associated with this 
responsibility, product design has to ensure that waste is avoided in 
manufacture and use, and that an environmentally sound recycling and 
disposal of obtained waste is ensured after the use of this product. It requires 
the development of efficient and effective take-back systems and business 
models that aim for more durable products that facilitate disassembly and 
refurbishment. The elements necessary for producer responsibility are shown in 
Table 6.  

TABLE 6 ELEMENTS FOR THE REALISATION OF PRODUCER RESPONSIBILITY 
ACCORDING TO THE RECYCLE MANAGEMENT AND WASTE ACT (BILITEWSKI, 
2012) 

 

The most important aspect of the circular economy is not giving the product 
back to the producer, but restoring the product into the economic system. In 
other words, a successful circular economy can be achieved when the producer 
takes its responsibility by closing the loop. The user oriented and the result 
oriented product service systems are suitable for a circular economy since the 
ownership rights of the products retains with the producer. This is important 
since they have the knowledge and skill to optimize the product and the 
capability to determine the optimum to bring the materials back into the system 
after the end of life.  

The shift from obtaining ownership towards obtaining services has 
consequences for the current way of doing business and collaboration. Mentink 
(2014) had created an overview of the differences for selling products or 
offering products as a service, this is show in Table 7. Most aspects are 
concerned with elements that pursue closed material loops. In addition, the 
revenue model for products will change. The investment of a product is not 
return at the point of sale, but is earned back over time.  

Extended producer responsibility
Ensuring the functionalisty, long-life and safety of products
Take-back and subsequent utilisation or recycling of the product and the waste 
arising from it
Indicating the possiblitiy for return, re-use and utilisation of the product, and set 
up deposit-refund schemes
Ensuring repair and the secondary use or utilisation of products after their 
original use
Giving products which contain components with a hazardous potential a clear 
specification and marking
Using of secondary materials during production
Avoiding and minimising the generation of productionspecific wastes
Avoiding and utilising components with hazardous potential
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TABLE 7 DIFFERENCES IN SELLING PRODUCTS AND PROVIDING SERVICES 
(MENTINK, 2014) 

 

Table 7 assumes the products will be better made. This may indicate that the 
value at the end of life value is improved when economic actors retain 
ownership. This is in contrast to the linear model where products mostly become 
waste when products no longer serve purpose. Despite the fact that 
components or materials or even the whole product might still have value. It is 
expected that this value can become visible in the circular model to the 
economic actors. These actors suppose to have better understanding of what 
purposes these products or component might have and make use of the value. 
It also motivates when these actors have ownership, making the values their 
return (van Renswoude et al., 2015). Assuming that his value is more and 
easier to obtain than in the linear model. 

Joustra, de Jong & Engelaer (2013) investigated other possibilities to retain or 
regain ownership over the product with the aim to close the material loop. 
Besides leasing, rental and service oriented options they present three other 
options for producers to regain the ownership rights of the product. 

TRADE-INS: the customer receives a trade-in price for his redundant product 
when buying a new product. The trade-in price is mostly given as a discount on 
the new product sale. 

GUARANTEED REPURCHASE PRICE: A guaranteed price at which the product is 
taken back when in no longer serves purpose, is offered at selling of the 
product.  

DISPOSAL/SCRAPPING: Setting up a disposal or scrapping service for the 
customer. This is especially for products that do not have a high exit value. It 
presumes that some customers are willing to pay to dispose their redundant 
products.   

On the one hand, these alternatives create additional revenue additions. On 
the other hand, they do not make the producer responsible, it does not make 

Selling products (usually less circular) Providing services (usually more circular)
Products Services
Cheap, quick, easy, dump Cheap, quick, easy, reuse or recycle
Volume-based Performance-based, performance indicators
Take, make, waste Take, make, remake
KPIs on production of units (make more = sell 
more; volume based)

KPIs on performance and service efficiency

End-of-pipe waste treatment solution Setup of reverse logistics
Supply chain management several tiers up 
(and maybe down)

Supply chain management of the whole

Products aren't taken back, epecially after 
warranty

Products take back or service/performance  
provision

Customer transfer ownership Customer access over ownerhisp
Pay per product Pay per use or perfomance (hours, km, sheets etc.)
Make more = sell more Make better = sell/gain more
Negative value creation at some stages 
(matrial with negative value --> waste)

Positive value creation at all stages needes (possibly 
redistribution of revenues required)

Responsibility stops after point of sale Shared responsibility throughout the chain

Why? Revenue model

What? The offer

How? Activities, processes, 
resources, capabilities



 39 MA STER THES IS N.M.  ROO D 

the businesses more resource resilient and does not necessarily increase the 
value of the product (van Renswoude et al., 2015). 

The new circular business models are based on production and delivery of 
product performance to the end user. As previously mentioned, in addition to 
the product, also maintenance and service are required to achieve optimum 
performance of the product to the end user. From the perspective of the circular 
economy, it is expected that with lengthening the responsibilities, the value of 
the materials are maximized and value destruction of materials be minimized 
since actors are assessed on performance. 

3.5 CONCLUSION 

To conclude it can be stated that the circular economy is an answer to the limits 
of the linear economy. It addresses ecological, social and economic features. 
The circular economy and the related principles can be summarized as an 
economy that is restorative by intention that relies on renewable energy. It aims 
to minimize, track and eliminate the use of toxic chemicals and eradicate waste 
through careful design. This is accomplished by rethinking how production 
chains can become closed loops. The end of life scenario of a product is not 
limited to become nutrients (food for nature) but it is enhanced with options for 
materials that are not suitable to give back to nature. These products become 
closed loops by repairing, reusing, refurbishment or recycling.  

The circular economy also focuses on a system change where the goal is to 
create value instead of optimize costs. The circular economy is about creating 
values trough performance and cooperative entrepreneurship. This needs new 
ways of doing business, collaboration and marketing. To achieve a system 
based on the circular economy, the value chains need a radical redesign. 
Expected is that an important aspect to close material loops and maximizing 
value and minimizing destruction of materials, is lengthening the responsibility 
of economic actors. The responsibility includes maintenance, repair and the 
end-of-life treatment. They have the responsibility to bring the products back 
into the economic system. It is expected that this end of life treatment has 
economic benefits to the owners of the products as the exit value is potentially 
higher. This aspect of the circular economy is the focus of this report. It requires 
a business model that facilitates the company’s ambition to gain value and 
manage resources in the short and long term thereby adding value to living 
ecological and societal systems (Accenture, 2014; Ellen MacArthur Foundation, 
2013a). 
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4. CIRCULAR REAL ESTATE DEVELOPMENT  

THIS CHAPTER COMBINES THE PREVIOUS TWO CHAPTERS BY OBTAINING A 

FIRST INSIGHT ON THE CIRCULAR REAL ESTATE DEVELOPMENT PROCESS. 
AT FIRST, THIS CHAPTER DEFINES CIRCULAR REAL ESTATE DEVELOPMENT 

FOLLOWED BY THE SUPPORTIVE PRINCIPLES, RESULTING IN AN OVERVIEW 

FOR THE STUDY SO FAR. FURTHER, IT DISCUSSES THE LITERATURE FOUND 

ON THE CIRCULAR ECONOMY IN THE REAL ESTATE SECTOR. THE 

DIFFERENT VIEWS ARE BRIEFLY DISCUSSED AND SUMMARIZED. RESULTING 

IN A FOUNDATION ON THE CIRCULAR ECONOMY IN REAL ESTATE 

DEVELOPMENT.  

4.1 DEFINITION CIRCULAR REAL ESTATE DEVELOPMENT 

Based on literature can be stated that there is no universal accepted definition 
of circular real estate. Most researchers have derived a definition from the 
principles of the Ellen MacArthur Foundation (Kusters, 2013; Loppies, 2015; 
van de Kaa, 2013; van Odijk & van Bovene, 2014). The absence of a 
definition is one of the reasons why in practice a true circular building does not 
exist yet. Without clarity on a universally accepted definition, it is difficult to 
realize it. However, some architects, developers, contractors and users claim 
that they achieved a circular building (see appendix 1). This means that there 
are different interpretations of what circular real estate is. However, little 
scientific research on the circular economy in the real estate development 
sector is known. Most research is written by members of the knowledge 
platforms commissioned by businesses (Antink et al., 2014; Schoolderman et 
al., 2014; van Odijk & van Bovene, 2014).  

The definition of circular real estate development is derived from the used 
definitions of real estate development (chapter 2) and circular economy 
(chapter 3) in this study. Most important aspects are combined generating the 
following definition: 

‘CIRCULAR REAL ESTATE DEVELOPMENT IS A MULTIFACETED BUSINESS, 

ENCOMPASSING ACTIVITIES THAT RANGE FROM THE RENOVATION AND RE-LEASE 

OF EXISTING BUILDINGS TO THE PURCHASE OF RAW LAND AND THE SALE OF 

IMPROVED PARCELS TO OTHERS WHERE THE VALUE OF USED NATURAL 

RESOURCES IS MAXIMIZED AND DEPRECIATION OF RESOURCES IS MINIMIZED 

THROUGHOUT THE WHOLE PROCESS. DEVELOPERS ARE THE COORDINATORS OF 

THOSE ACTIVITIES, CONVERTING IDEAS ON PAPER INTO A CIRCULAR BUILDING 

WITH THE OBSERVANCE OF CLOSED MATERIAL FLOWS.’ 

De definition contains the main aspects of the definition of the circular 
economy; closing loops, maximizing value and minimizing value destruction of 
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resources. The definition of the circular economy is scaled with regard to the 
real estate development. It now contains the whole process of real estate 
development from initiative to end-of-life and all respective stakeholders.  

4.2 PRINCIPLES OF CIRCULAR REAL ESTATE 
DEVELOPMENT 

In order to apply the circular real estate development in practice, a number of 
principles are distinguished to achieve the main aim: a circular building. These 
principles are based on literature. The design aspect of a circular building is 
most discussed by authors (Durmisevic, 2006; Mora et al., 2011; Stofberg, 
2014; Tulp, 2009; van Odijk & van Bovene, 2014). Kusters (2013, p 23) 
states that a circular building is ‘designed and developed as being adaptable 
and flexible in which the components/materials are suitable for 
reuse/refurbishment/recycling after the end of the lifecycle’. Adaptable and 
flexible refer to the need of the ability of buildings to change components 
without the necessity to adapt the construction. In addition, the casco needs to 
be flexible and the building as whole needs to be adaptable in order to meet 
the changing demand (Kusters, 2013). His definition also suggests the 
importance of the material choice. The materials must be able to be brought 
back into the economic system without value destruction. Aligned with this 
statement is the primary focus of Ellen MacArthur Foundation (2013a, 2013b) 
on the reduction of resources use and resources loss. The materials have to be 
used more efficient and effective. Similarly, van Odijk & van Bovene (2014) 
distinguish circular design principles and circular material choices as important 
determinants of circular real estate.  

Nonetheless, the circular economy exceeds these design and material selection 
principles. It can be said that a circular economy involves the entire networks of 
production and the diffusion of responsibility throughout these networks. 
Consequently, the adaption of a circular economy requires a system change. 
This change goes beyond innovation in technology and involves new forms 
collaboration and increasingly integrated value chains. The process to realize 
such a building needs to be circular too; a circular building is developed in 
collaboration with chain partners which is different from the current way of 
doing business (Loppies, 2015). The last phase in the life cycle of a product is 
now reusing instead of destruction. A long-term vision is required to successfully 
implement it. This means that circularity is not only important during the building 
process, but it is also important that the circular principles are secured during 
the operation phase and even after this phase. Loppies (2015) questioned 
practitioners of the circular economy in the building sector and added a third 
principle to the design and material principles, summarizing the 
aforementioned views; assurance of circularity in the future. The different 
circular aspects of different authors that are (somewhat) related to the building 
sector are divided into three principles. A detailed overview of these aspects is 



 42 REA L ES TATE DEVELO PMENT  IN CIR CULAR  EC ON OM Y 

shown in Appendix 2. In this report the following three principles form the basis 
of a circular real estate: 

CIRCULAR DESIGN: Circular real estate is designed that it can easily be 
disassembled and redeployed. Modular building and the use of standard 
measurements support this. In addition, separating the different layers of a 
building has positive impact on the adaptability and reusability of a building. 

CIRCULAR MATERIAL CHOICES: The material choices in a circular building are 
based on circularity. This implies eliminating toxic and non-degradable 
materials, with preference for the use of recycled and purer materials. 
Furthermore, consistent to the design, the total use of materials needs to be 
reduced, just like the total material mass. 

CIRCULAR PROCESS: Circularity not only needs to be secured during the building 
process, but it is necessary that it is also maintained during the exploitation 
phase and especially incorporated in an end of life strategy. This means the 
warranty that products/components are redeployed in the economic system, 
reducing waste. To keep the resources and materials in the circular economy, 
product service systems are used. This changes the perspective of the 
relationship between producer, user and product. In addition, the quality and 
value of the products during the life cycle of the building needs to be 
maximized. The building is offered as a service. This has consequences for the 
current business models and requires innovation along the process.  

The abovementioned aspects of a circular building are illustrated in Figure 15. 
This figure shows the basis of this thesis and it should be read from top to 
bottom. 



 43 MA STER THES IS N.M.  ROO D 

 

FIGURE 15 OVERVIEW CIRCULAR ECONOMY AND CIRCULAR BUILDING (OWN 
FIGURE) 

Figure 15 includes the different causes for the initiative to develop the concept 
of circular economy derived from chapter 1, followed by two frames 
mentioning the aspects of the circular economy; the fundamentals and the 
principles. This information is obtained from chapter 3. Finishing on the bottom 
with the different principles for circular building, derived from the circular 
economy concept and literature. The different findings from literature as shown 
in appendix 2 are merged into a few principles that are considered as the most 
important.  
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In this thesis it is assumed that the building is designed according to the circular 
principles and the materials are chosen consistent to the circular conditions. The 
real estate developer has the most influence on the aspect circular process, 
since it coordinates all activities. As a consequence, this study focuses on the 
circular process. Additionally, Kimmel (2013) states that 20% of project success 
is based on the product and 80% is an outgrow of the process/organization. 
This emphasizes the importance of the process. Moreover, it is only circular 
when the products or materials are brought back into the system after taken 
back by the producer, making this principle important. This is also the case for 
the other two principles; in other words, they are al needed to achieve a 
circular building. 

4.3 VIEWS ON CIRCULAR REAL ESTATE DEVELOPMENT 

As stated in chapter 2, the real estate development process is characterized as 
complex, unpredictable and uncontrollable, what makes it difficult to innovate 
(Suurs et al., 2011). More specific, the current revenue model in the real estate 
sector aims to earn back the cost price as soon as possible from income and 
exit value with maximum yield. In other words, the focus is on a one-time 
delivery (a one-off) at the lowest price. Moreover, this price is focused on 
today’s value. There is no consideration of the real long term prospects of the 
building (Watkinson, 2011). This economic model misses the long-term view, 
hence, it discourages long term sustainability of real estate (van de Kaa et al., 
2013). The circular economy requires a long-term vision (Watkinson, 2011). 
The power of this economy in real estate is that the building components 
created by the circular design and materials, can be multiple developed (van 
de Kaa et al., 2013). Besides the long-term vision, a transition is needed in 
order to successfully implement the circular economy. This also applies for the 
real estate development as discussed in chapter 2. The United Kingdom 
Construction Group (2014) has done a survey in the construction sector and 
concluded that practice does not show any full examples with a strong circular 
business case, despite the need for successful circular business cases. It can be 
stated that a true circular business case in the real estate sector does not exist 
yet (UKCG, 2014). For this reason an exploration on a circular real estate 
development process in literature is executed. Four reports and studies a on the 
application of the circular principles in real estate development are discussed 
below. 

Van de Kaa (2013) combined the real estate development supply chain and 
the butterfly model of the Ellen MacArthur Foundation (2013a). The circular 
real estate economy model is shown in Figure 17. This models describes seven 
actors of the supply chain; user, owner, technical and iconic developer and 
constructor, building-(component) supplier and construction material supplier. 
The technical and iconic developers are described as the creators of the 
building who determine how the building looks and what components are used 
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to make the building. A transition from the linear thought towards design for 
reusability is necessary. This is only possible when suppliers are in involved in 
the early stages, since their knowledge is needed for the circular design. In 
other words, it requires value chain integration with different forms of 
cooperation. The value chain is illustrated in Figure 16. 

In the adjusted model by van de Kaa (2013) the user purchases a product of a 
service provider. In the real estate supply chain the tenant is the user and the 
owner of the building fulfills the role of service provider. This means that the 
owner will take care of the maintenance of the building during the lifecycle and 
is responsible for the material- or component flows. Van de Kaa (2013) also 
notes that it is important to manage circularity after the realization of the 
building. During the exploitation period it is important to manage minimization 
of value destruction of materials. In addition, design changes proposed by the 
user or owners need feedback from the creators. This is also the responsibility 
of the service provider, hence owner  

The building is not seen as one product, but as a gathering of different layers 
with a lifecycle for each layer. This requires a different circular model for each 
layer. These layers are the site (lifespan: forever), structure (lifespan: 30 – 300 
years), skin (lifespan: 15 – 20 years), services consisting of wiring, plumbing, 
sprinkler system, elevators, kitchen equipment, heating and cooling (lifespan: 7 
– 15 years), space plan (lifespan: 2 – 3 years) and stuff consisting of the 
furniture (lifespan: 2 – 3 years). Van de Kaa (2013) states from a financial and 

FIGURE 17 MODEL FOR REAL 
ESTATE ECONOMY (VAN DE 
KAA, 2013) 

FIGURE 16 CIRCULAR REAL 
ESTATE VALUE CHAIN ADJUSTED 
BY VAN DE KAA (2013) 
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economic perspective that a circular structure is not feasible. He states the 
tipping point for real estate at 20-30 years. The structure as a layer of the 
building has a lifespan of at least 50 years, what makes it financial 
unattractive. He suggests setting up a circular economy for all building layers 
with a lifespan equal or shorter than the layer skin (thus services, space plan, 
stuff). 

Kusters (2013) also puts emphasis on the distinction of use and ownership. This 
is expressed by a long-term and service ownership relationship with user and 
producer. He proves that performance based contracts have a positive effect 
on the adaptability of the building. The contract is a financial incentive for the 
producer to invest more in the adaptability of the asset. This is reinforced when 
the producers retains ownership. This way the producer is more focused to 
meet the performance demand. Consequently, it will lengthen the lifespan of 
the building, what will increase the number of maintenance and repairs. It is 
also an incentive to make buildings more suitable for reusability.  

A common objective between the producer of components, the developer of 
the building and the owner of the building is necessary in order to optimize the 
building during the operation phase. In addition, the component supplier plays 
an important role in the new circular supply chain (Kusters, 2013).  

Kusters (2013) addresses the necessity to relate the service-oriented long-term 
performance based commitments with the end user (the tenant) and suppliers of 
the building. A service provider can cover this. It links the offering parties to the 
user and provides the performance-based contract to the tenants, acquired 
from the producers. This role is not covered in the current linear development 
chain yet. The proposed circular model by Kusters (2013) is shown in Figure 
18. 

 

FIGURE 18 THE CIRCULAR MODEL PROCESSED IN THE REAL ESTATE DEVELOPMENT 
PROCESS (KUSTERS, 2013) 

Baartmans (2013) investigated the construction process in order to make it 
more sustainable. The aim was to provide a tool that contractors can use to 
analyze their main current process of construction in order to achieve 
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sustainable construction. Sustainable construction is defined as “construction 
that does not impact the environment (planet) and people, while making a 
profit” (Baartmans, 2013, p. 64). The model incorporates three main steps to 
achieve sustainable construction; recycling, reuse and reduce, derived from the 
philosophy of Cradle to Cradle and industrial ecology. These three scenarios 
together form sustainable construction. In this study these aspects are input for 
the circular economy as well, yet is does not fully cover the circular economy 
concept. Baartmans (2013) states that the construction sector knows what to do 
related to sustainable construction, but does not know what to do to achieve it. 
He states that optimizing the process will affect the product and the other way 
around. He defined the current and desired construction situation in order to 
assess how to achieve the desired situation. Baartmans (2013) defines four 
obstacles for achieving the desired situation: 

-‐ The current linear way of thinking opposed to the cyclical (desirable) 
way of thinking. 

-‐ The profit that is needed for sustainable construction (reduced impact on 
planet), which not all initiatives currently have. 

-‐ The commitment needed during the process. 
-‐ Using labels as unjustifiable definition for sustainable construction. 

 
The integration of the supply chains is to assess the technical and economical 
feasibility of the scenarios (recycle, reuse, reduce). Baartmans (2013) 
investigated this with the aluminum façade as case and measured the 
environmental improvements with sustainable construction. The results are 
found in Figure 19. The reuse scenario is the most profitable.  

 
FIGURE 19 ENVIRONMENTAL IMPACT OF ALUMINIUM, FAÇADE (REDUCTIONS) 
(BAARTMANS, 2013) 

 
Antink et al. (2014) also focus on the construction process. However, they also 
take the different phases of the real estate development in consideration. They 
state that few systematic attempts have been made to assess existing options to 
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reduce the environmental impact of a building and its components over its 
entire life cycle. The main aim of Antink et al. is to identify opportunities for 
achieving greater resource efficiency in the building sector supply chain and 
contribute towards wider socio-economic goals. They focus on a green building 
that: 

-‐ Takes an intelligent approach to energy 
-‐ Safeguards our water resources 
-‐ Minimizes waste and maximizes reuse 
-‐ Promoting health and well-being 
-‐ Keeps our landscape green 
-‐ Creates resilient and flexible structures 
-‐ Connects us 
-‐ Considers all stages of a building’s life cycle. 

These aspects of a green building are similar to the principles of the circular 
economy. Remarkably, the lengthening of the responsibilities, just like the 
closing loops, is not an aspect of the report from Antink et al. (2014).  

The report allows the various stakeholders to gain insight into their role and on 
how they impact on the overall system. The report focuses on new and existing 
public and private offices as a representative building type. Antink et al. divide 
the buildings’ delivery and management process in five stages; concept 
definition, design, construction, in use and end of life to signify the point at 
which either a building is demolished or which significant renovation occurs. 
Each stage of this process green intervention taken by stakeholders in the 
supply chain are described and linked with environmental aspects. Most green 
interventions are focused on resources that stimulate green building, such as 
policy, criteria and financial incentives. The challenges to greening the building 
supply chain begin with the complexity of the stakeholder’s relationships. They 
all have their own specific role and at the same time with overlapping 
responsibilities. Barriers for these implications are mostly financially driven or 
based on lack of knowledge, trust, communication or leadership. 

An overview of the discussed literature is found in appendix 3. Based on the 
discussed literature it appears that the efforts to understand, minimize resource 
use and implement the circular economy in the building supply chain are less 
advanced than the design and energy aspect (Antink et al., 2014). The 
financial incentive is important for businesses to apply circular changes. It can 
also be summarized that the current process is not circular and does not 
stimulate the circular thinking (Baartmans, 2013; van de Kaa, 2013). Van de 
Kaa (2013) attempted to incorporate all the aspects of the circular economy 
into a model for the real estate development. Antink et al. (2014) and 
Baartmans (2013) only addressed some aspects of the circular economy.  

4.4 FOUNDATION OF MODEL 
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The aim of this paragraph is to provide a first attempt towards an 
understanding of a circular real estate development.  

4.4.1 BUILDING LAYER 

Van de Kaa (2013) en Baartmans (2013) recognize a building as an assembly 
of different layers as a starting point of the circular economy. This is also 
recognized by ten Dam (2014). This distinction is mainly made based on the 
different lifecycles of the layers. The material flows differ from each other 
resulting in a need of a different circular model. Van de Kaa (2013) concludes 
that a circular construction of a building is financially not attractive. He suggests 
investigating the opportunities for building layers with a shorter lifespan like 
skin, services, spaceplan and stuff. For comparison, a construction has a 
lifecycle ranging from 30 to 300 years, whereas building installations have an 
average lifecycle ranging from 7 to 15 years. It is therefore expected provide 
better insight into the financial benefits. For this reason, this study focuses on 
the building layers, skin and service, more specifically, the façade and building 
installations. 

4.4.2 OWNERSHIP  

The circular economy is stimulated by the shift from ownership to usage 
business models (Winter, 2014). One of the most important aspects highlighted 
by van de Kaa (2013) and Kusters (2013) is this shift of ownership and the 
long-term perspective as a guarantee for circularity in the future. An important 
aspect to achieve a circular process is the lengthening of the responsibilities in 
order to maintain the quality of the materials and components. Even more, van 
Renswoude et al. (2015) state that it is a requirement for a circular business 
model. More specific, he adds the fact that the ownership should stay with the 
producer. Furthermore, Cook et al. (2012) state that in manufacturing sectors 
performance orientated service innovations aim to maximize the performance 
of goods, labor and infrastructure which form the basis of such offerings. This 
implies positive consequences for the end product, also potential for real 
estate. The producers will have more interest in the operation phase of the 
building. This is confirmed by the study of Kusters (2013). This requires a 
product service system like the different options are described in chapter 3. In 
addition, van Renswoude et al. (2015) state that performance based 
contracting is the most circular business model. They define this as ‘providing 
long term access to a product or service, where ownership and responsibility 
remains with the producer’ (van Renswoude et al., 2015, p. 36). This model 
corresponds to the result-oriented model from chapter 3. For this study the 
façade company and the building installation companies provide comfort to the 
users of the building; building as a service. In addition, the producer has the 
responsibility to take the product back after the end of use. This brings us to 
another important aspect as discussed in chapter 3; closing the loop. Four 
different ways to close the loop are presented. Since the producer has the 
responsibility to make the right choice of the way to close the loop; 
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maintenance, reuse/redistribute, refurbishment/remanufacture or recycle. It is 
assumed that the producers are the proper party to make this decision, since 
they have the most knowledge and experience with the product. In order to 
redeploy the product in the economy, the producers need to have a vision that 
exceeds the length of the lifespan.  

4.4.3 EVENT-DRIVEN PROCESS CHAIN 

It is chosen to illustrate the process for the circular economy using an Event-
driven Process Chain (EPC). EPCs are a type of flow chart that is used for 
process modeling. It is suitable for configuring an enterprise resources planning 
implementation and for business process improvement, thus for this study. Such 
a diagram shows the control flow structure of the process as a chain of events 
and functions. These building blocks form the foundation of the EPC. A function 
is the basic building block and corresponds to an activity, which needs to be 
executed. Events describe the situation before and/or after a function is 
executed. Functions are linked by events. The third main building blocks of an 
EPC are logical connectors. These connectors can be used to connect activities 
and events. This way the flow of control is specified. There are three types of 
connectors: ∧ (and), XOR (exclusive or) and ∨ (or). The control flow (dotted 
arrows) shows the chronological order of the events and functions (van der 
Aalst, 1999). The EPC for the circular real estate development process is 
discussed in this paragraph. 

4.5 CONCLUSION 

Circular real estate development covers a broad range of activities around the 
(re)development of circular real estate, where the principles of the circular 
economy are assured. Three principles for circular real estate can be defined; 
circular design, circular material choices and a circular process. The last aspect 
is the focus of this report; the real estate developer coordinates the circular 
process. In addition, a building is recognized as an assembly of different 
layers. As recommended by van de Kaa (2013) this study focuses on the skin 
en services as the layer with the next longest lifespan.  

For circular real estate to be aligned with the circular economy, it is important 
to secure the long-term vision for circularity. The responsibility for the materials 
and components are shifted towards the producers to retain value as much as 
possible and to ensure the recovery of the materials in the economic system. 
For this study the models from Figure 20 and Figure 21 are proposed. It is 
based on an event driven process chain (EPC) flow chart, which is explained in 
the previous paragraph. 

Figure 20 shows the material flows. Instead of turning all the materials into 
waste, the value of the materials is maximized by extending the product life or 
by recovering the resource (recycling). This model can be applied on all 
building layers, in this study specifically building installations and skin.  
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The different colors in Figure 21 represent the different responsibilities for 
events or functions. The circular economy states that the responsibilities should 
be lying with the parties that have the most knowledge and skills of the product. 
Consequently, it can ensure the continuity of the quality of the product during 
operation. With regard to the building this should be with the producers of the 
different component producers, since every building component with a different 
lifespan has an own model.  

The producers remain owner of their product. They offer the product as a 
service and the user pays for the performance of the product. Moreover, the 
producer takes the responsibility for the maintenance and repairs. In addition, 
the producer has the obligation to take the product back after use and restore 
it into the economic system. In other words, they extract the component from 
the system and have the obligation to bring the component, or parts of the 
component back in the system. It can be restored in the same building or in a 
completely different sector. However, it needs to be considered that the value 
of the materials needs to be maximized with all of the above options. 

The owners of the building have the obligation to secure circularity in the 
future. This means keeping the building occupied, by looking for new and 
suitable tenants. In addition, it is important that when users request changes to 
the design, it has to be aligned circular mindset. Moreover, this is a task of the 
owner.  

The figures below illustrate the emphasis of the circular economy on the 
material flow. This is associated with the shift of ownership and the 
responsibility of the owner to restore the product in the economic system. 
Compared to the presented process from Figure 2, it can be deduced that this 
has much influence on the subcontractor/producer and the main contractor. For 
the real estate developer it is important that these partners of the value chain 
collaborate in order to have a successful circular process. 



 52 

 

FIGURE 20 MODEL FOR CIRCULAR REAL ESTATE DEVELOPMENT; MATERIAL FLOW 
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FIGURE 21 MODEL FOR CIRCULAR REAL ESTATE DEVELOPMENT; RESPONSIBILITIES
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5. ECONOMIC VALUE 

TO MEASURE THE ECONOMIC VALUE OF REAL ESTATE DEVELOPMENT IN A 

CIRCULAR ECONOMY A DEFINITION IS PRESENTED. IT USED TO MEASURE 

PERFROMANCE AND FUNCTIONS AS A BENCHMARK. KEY PERFORMANCE 

INDICATORS ARE USED TO MEASURE VALUE AND IS EXPLAINED IN THIS 

CHAPTER. EVENTUALLY A SELECTION OF A NUMBER OF INDICATORS IS 

MADE TO MEASURE THE VALUE OF THE REAL ESTATE DEVELOPMENT IN A 

CIRCULAR ECONOMY. IN ADDITION SEVERAL ASSUMPTIONS ARE MADE 

BASED ON THE PREVIOUS FINDINGS. 

5.1 DEFINITION OF ECONOMIC VALUE 

Value can be measured in different ways and can be defined from various 
perspectives (Utomo & Idrus, 2011; Vis, 2010). For instance, Alwerfalli & 
Schaaf (2010) define value as a relationship between the satisfaction of many 
differing needs and the resources used. More specifically, value increases if the 
cost reduces, functionality increases, or both occur together. Likewise, Lester 
(2000) defines value in terms of a ratio between function and cost; hence, the 
aim is to increase the functionality or usefulness of a product while reducing its 
overall costs. The aspects used by Lester (2000) differ from Alwerfalli & Schaaf 
(2010), however they both recognize a component related to the user of use of 
the product and a component with a financial focus, considering costs and 
resources are strongly interrelated. Utomo & Idrus (2011) merge these 
components by stating that value is established by the reflection of the unique 
business goals, project objective, need and desires of the project owner. The 
project owner in real estate development is the real estate developer. In 
addition, the objective of the real estate developer is value creation (Roulac et 
al., 2006). It can be stated that all activities of real estate development involve 
the creation of value by converting a potential opportunity into real estate 
product with long-term investment opportunities. This is executed through 
entrepreneurial efforts and absorption of risk. In addition, Roulac et al. (2006) 
conclude that a key value added aspect of real estate development is the 
perception or recognition of the opportunity. From the value definition of 
Utomo & Idris can be deduced that value for real estate development can be 
interpreted as a reflection of the unique project objective, needs and desires of 
the real estate developer. 

Nonetheless, businesses are facing unprecedented change and in order to 
sustain the current living standards, the way of development needs to be more 
sustainable (Rosing & Kirchmer, 2015). Accordingly, real estate developers 
need to develop more sustainably in order to create value. In addition, 
sustainable development requires a balance between three types of value: 
social, environmental and economic values (Fisk, 2010). This is better known as 
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the triple bottom line composed of people, planet and profit. A statement of the 
issues associated with these pillars is shown in Figure 22. The pillar people is 
defined as a value related to the assurance of a fair society, planet is 
summarized as living with environmental limits and lastly, profit is focused on 
creating sustainable business (Fisk, 2010). In addition, the profit aspect consists 
of innovation, efficient process, returns and competitive advantage (Fisk, 2010; 
Mentink, 2014). The profit pillar corresponds to economic value, as the title of 
this chapter. 

 

FIGURE 22 ASPECTS OF PEOPLE, PLANET PROFIT (FISK, 2010) 

Vis (2010) argues that the concept of economic value is frequently used, but it 
is mostly poorly understood. More specific, economic value can only be 
understood from the position and situation of specific actors. This insinuates 
different definitions for each sector, including real estate development (Holt, 
2001). In most literature, measures of economic value are based on the 
demand of people. More specifically, the economic value of a particular item 
or good is measured by the maximum amount of other things that a person is 
willing to give up in order to obtain a good, service or state of the world. 
Roulac et al. (2006) define value from an economic perspective in a similar 
way, however they specify their definition towards real estate development. 
Their definition is: “the price that will be paid for the highest and best use of 
real estate which, in an unfettered market, is determined by the forces of 
demand and supply” (p. 475). The importance of economic value in real estate 
development is centered on the highest prices, best use and the demand and 
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supply. This can be implemented in the previously stated definition of value, 
resulting in the following definition of economic value, which will be used in this 
study:  

THE REFLECTION OF THE UNIQUE PROJECT OBJECTIVE, NEEDS AND DESIRES OF 

THE REAL ESTATE DEVELOPER TO GET THE HIGHEST PRICE AND THE BEST USE OF 

REAL ESTATE WHICH, IN AN UNFETTERED MARKET, IS DETERMINED BY THE FORCES 

OF DEMAND AND SUPPLY 

This definition is only applicable on the real estate development sector. It is still 
unclear what the effect is on the economic value when implementing the 
principles of the circular economy in real estate development. Accordingly the 
current value perspective of real estate development and the way of 
measurement will be discussed. 

5.2 PROJECT OBJECTIVE 

The previously stated definition of economic value for the real estate 
development contains the aspect ‘unique projects objective, needs and desires’. 
Project success is almost the ultimate objective for every project. Yet, project 
success has different definitions for different people. More specifically, project 
participants have different views on project success. Moreover, performance 
management can measure project success.  

The main purpose of performance measurements is to measure and improve the 
efficiency and the quality of the performance, and identify opportunities for 
progressive improvements in performance (Bal et al., 2013; Luu et al., 2008). 
Huang et al. (2010) state that performance measurement is increasingly 
becoming more important due to the global business environment and 
increasing business competitiveness. Chan, Scott & Chan (2004) emphasize the 
dynamic nature of the building industry, due to increasing uncertainties in 
technology, budgets, and development processes. Hence, building projects are 
becoming more complex and difficult, making performance measurement 
important to keep improving performance. 

Neely, Gregory & Platts (2005) distinguish two important dimensions of 
performance; effectiveness and efficiency. Effectiveness refers to the extent to 
which customer requirements are met, while efficiency measures how 
economically the firm’s resources are utilized when providing a given level of 
customer satisfaction. Performance also highlights the fact that there can be 
internal as well as external reasons for pursuing specific courses of action. The 
level of performance a business attains is a function of the efficiency and 
effectiveness of the actions it undertakes. Neely, Gregory & Platts (2005) state 
that the process of quantifying the efficiency and effectiveness of action can 
measure performance. 



 57 MA STER THES IS N.M.  ROO D 

Nonetheless, the degree of realization of a value orientation and success of 
projects are tied to performance measures and can be measured according 
proposed criteria (Chan & Chan, 2004). More specifically, in this study the 
traditional real estate development process is used as a benchmark. A 
benchmark is a lever of performance with which organizations or projects can 
be compared (Swan & Kyng, 2004). The current real estate development 
process forms a reference or measurement standard that is used for 
comparison. The circular real estate development process will be compared to 
the measurement standard in order to discover if the circular process performs 
better than the traditional process based on the currently used measuring 
method. 

5.3 KPI 

A Key Performance Indicator (KPI) is the measurement of performance that is 
critical to the success of an organization (Watson & Howarth, 2011). The 
purpose of KPIs is to enable measurement of project and organizational 
performance throughout an industry (Chan & Chan, 2004). Moreover, KPIs are 
key components to move towards achieving best practice. Huang et al. (2010) 
research study proves that the KPI model can be used at project, 
organizational and stakeholder level. This way of measuring performance is 
widely used in different industries and is also applied on the construction 
sector. However, the real estate industry is complex and fragmented, and the 
characteristics impair its performance (Oyewobi et al., 2015). Nonetheless, the 
degree of realization of a value orientation and success of projects are tied to 
performance measures and can be measured according proposed criteria 
(Chan & Chan, 2004). 

Performance measurement can be described as the extent to how well the 
organization achieves a specified goal. As previously stated, project success 
seems to be the goal in most projects and KPI can be used to measure project 
success. For example, Lam et al. (2012) state that success of most real estate 
development projects can be achieved through the objectives of budget, 
schedule and quality. These objectives can be used as indicators. As 
construction projects covers the design, construction and eventually demolition 
of a project, the same project can be measured using the same set of indicators 
but with different parties involved. In other words, the measurement with the 
right KPIs can be used throughout the whole value chain. Furthermore, Watson 
and Howard (2011) mention that the best strategy is to identify those KPIs that 
are critical to its activities and commence with those. It therefor is an excellent 
method of communications towards the stakeholders since it addresses issues 
that are important to them. 

KPIs for the real estate industry are widely discussed in literature and are 
defined different (Chan & Chan, 2004; Lam et al., 2012; Luu et al., 2008; 
Souza, 2011). The KPIs in the building industry are mostly focused on the 
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economic aspects. This indicates that these KPIs are most important to the 
sector. However, recent years have economic KPIs been complemented by 
social and environmental indicators (Lam et al., 2012; Souza, 2011). This is 
linked to the people, planet, profit pillars in the previous paragraph. Even 
more, Huang et al. (2010) summarize that the focus of performance 
measurement in real estate has changed; indicators as client satisfaction, 
business performance, health, safety and environment have been added to the 
time, cost and quality indicators. Due to the fact that the real estate industry is 
regarded as a major contributor to environmental impacts. Since environmental 
issues are a global concern, it is important for the construction industry to 
become more aware of their impact. On the other hand, the economic aspects 
are still the main drivers in this industry. These KPIs are most important to 
convince business to apply innovation, like the circular economy, in practice. 
Aligned with the statements in the previous chapter, this study only focuses on 
the economic KPIs.  

The purpose of a KPI framework is to enable measurement of both project and 
organizational performance. An example are the economic indicators 
developed by the KPI Working Group (2000): Indicators on project level 
concentrate on construction cost, construction time, predictability of costs, 
predictability of time, defects, client satisfaction-product, client satisfaction-
service. Indicators on organization level complement this. These indicators are 
specified as safety, profitability and productivity. It is notable that the indicators 
on project level focus on time, cost, defects and satisfaction. In a like manner, 
these indicators are adopted by Souza (2011). In the same fashion, Lam, Chan 
& Chan (2012) found that time, cost and quality are the most common used 
indicators in literature to measure construction project performance in Design 
and Build projects. However, they add the indicators quality and functionality 
as determinant factors. Quality is explained as the degree to which the general 
conditions promote meeting of the project’s established requirements of 
materials and workmanship. The indicator functionality is related to the 
technical performance that are established and the degree to which these are 
met. Likewise, Chan, Albert & Chan (2004) define time, cost and quality as the 
basic indicators to construction project success. They found that these are the 
three basic and most important KPIs in construction projects. On the contrary, 
Neely, Gregory & Platts (2005) focus on the manufacturing industries and 
found the following most determining indicators: Quality, time, cost and 
flexibility. It is striking that these dimensions for a large part are in line with the 
reviewed KPI literature for the real estate sector. However, the indicators are 
mostly operationalized especially for the manufacturing industry, so that these 
KPIs are less suitable for the construction industry. For instance, flexibility is 
defined as the number of component substitutions made over a given time and 
the number of design changes made in a component per time period. 

Luu, Kim & Huynh (2008) use a benchmarking approach to evaluate and 
improve the construction project management. From a contractor’s viewpoint, 
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project management performance can be measured by nine KPIs that are in 
line with the findings of Lam, Chan & Chan (2012) and Souza (2011). 
Furthermore, they add management KPIs: the project team performance, 
change management, material management and labor safety management. 
These management factors are less suitable for evaluating real estate 
development process, since it mainly focuses on the construction process. 

The overview of the different categories of KPIs from the discussed literature is 
shown in Figure 23. All authors include the categories time, quality and costs. 
An overview of the KPIs that are included in the categories can be found in 
Appendix 4. 

 

FIGURE 23 ECONOMIC KPI REAL ESTATE SECTOR LITERATURE OVERVIEW 

5.4 KPIS IN THIS STUDY 

As mentioned before, KPIs are used to measure aspects that are critical for 
success. Both, Chan & Chan (2004) and Huang et al. (2010) distinguish two 
methods of measurements for KPIs in the construction sector. The indicators can 
be categorized as objective and subjective methods. The objective indicators 
use mathematical formulae to calculate the respective values, where on the 
other hand the subjective indicators are measured by subjective opinions and 
personal judgment of the stakeholders. The chosen indicators will mostly be 
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objective, since data collection must be made as simple as possible (Chan & 
Chan, 2004). The reference point is measured objective and the participants 
approach the circular part. This way, statements can be made if the circular 
values are higher or lower than the benchmark, but the measured values are 
only estimated. It gives a first insight to the research objective, what the value 
of real estate development in a circular economy can be.  

Literature emphasizes that it is important to select key areas to focus on, 
considering too many indicators can become unmanageable. It is important to 
select benchmarks that are specific and easy to measure (Luu et al., 2008; 
Swan & Kyng, 2004). These criteria will be decisive for the selection of KPIs in 
this study. More specific, Chan & Chan (2004) experienced some difficulty to 
obtain certain project information, especially those related to monetary values. 
It is received as sensitive and confidential and so the stakeholders may not be 
willing to disclose for analysis. Because of the confidential nature, data for the 
calculation of the projects’ value and profit are difficult to obtain (Chan & 
Chan, 2004). In addition, it is found to be difficult to obtain information about 
the total number of workers, as there mostly is a complicated sub-contracting 
system and a rapid flow of labor in the construction industry.  

Based on Figure 23, the KPI categories time, cost and quality are 
operationalized. It can be said that these aspects are crucial in real estate 
development to make it successful, hence are the most valuable to the real 
estate developer. Moreover, Lam et al (2012) argue that project success is the 
goal that can be achieved through the objectives of budget, schedule and 
quality. More specific, success is achieved when the client is satisfied and 
clients want their project to be delivered on time, on budget, free from defects 
and of high quality. Reducing project time, reducing project costs and creating 
higher quality can make improvements. Taking the aforementioned conditions 
into account, the KPI categories are specified into KPIs that are SMART; 
specific, measurable, attainable, realistic and timely. For each KPI, time, quality 
and costs are searched in literature what covers the KPI most regarding this 
study. A summary is found in Table 8 Economic KPIs and is explained further 
below. 

Quality is measured according to the requirements of technical specification, 
function, material, workmanship and appearance, as stated by Lam, Chan & 
Chan (2012). The KPI category time is only described by Lam, Chan & Chan 
(2012) and it is not SMART formulated. Additionally, this description matches 
the SMART formulated KPI time by Souza (2011). However, Souza only 
focuses on the construction sector, thus only the realization phase. For this 
reason these KPIs are transformed in KPIs that match the real estate 
development. Time is measured by design time, construction time and overall 
project time.  
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Furthermore, Lam, Chan & Chan (2012) define costs as the degree to which the 
general conditions promote the completion of a project within the estimated 
budget. The budget of the project exists of various items as described in 
chapter 2. For this reason the KPI cost is operationalized in items used in the 
feasibility study by the real estate developer as stated in chapter 2. Since this 
list consists of many elements. A selection of these cost elements is made in the 
next paragraph. 

TABLE 8 ECONOMIC KPIS 

 

Swan & Kyng (2004) note that the KPI system is not a rigid system. It may need 
reviewing if it does not meet the objectives of the stakeholders. It is important to 
determine which KPIs are most important per project and its stakeholders. 
Moreover, Oyewobi et al. (2015) state that KPIs barely provide an opportunity 
for change. In areas of improvement, innovation and in identifying best 

KPI Aspect Operationalization
Quality Quality The degree to which the general conditions promoet meeting of the 

project's established requirements of materials and workmanship. It is 
also expressed in terms of technical specification, function and 
apearance.

Time Design time Actual design duration of the design process at the beginning of the 
realisation phase

Construction time Actual duration of the construction process at the the completion of the 
building

 Project time  Actual duration of the combined initiativ, design and construction 
process at the beginning of the realsation phase

Costs Landcosts Operationalization
Location costs Land/property costs

Transfer tax
Soil/groundwater investigation
Soil/groundwater remediation
Demolition costs

Construction costs Operationalization
Construction costs Structural facilities

Mechanical installations
Electrical installations
Lifting and transport facilities
Permanent facilities
Grounds
General Administration Costs

Fitting out costs Operationalization
Fitting out costs Operation systems

Equipment
Engineering works and / or technical installation for corporate systems 
and individual devices

Additional costs Operationalization
Honoraria Costs for consultants like: architect, engineer, installation consultant, 

project management, juridical consultant, building physics consulant
Connection fees Connection costs for gas, water, electricity, sewerage etc.
Licensing/permits Fees for building permits, environment permits, demolish permits etc. 

but also OZB tax (property tax burden)
Direct selling expenses The costs for sales/rental brochure, scale model, marketing 

consultantcy fees, promotional costs, broker, bank/rent guarantee
Indirect selling expenses Potential incentives
Various costs Insurance, audit fees etc.
Internal costs/ coverage Operation costs developing company
Financing costs Commission fee mortgage, valuation report, bank charges, 

commitment ees, cost of bank guarantees, interest expense, interest 
income etc.

Risk coverage
Operational costs Costs for owner during operation like; Management, maintenance and 

repairs
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practices it is rated lowly. The KPIs are created based on the current linear 
system. This system is primarily focused on the short-term and cost reduction. 
There is a possibility that the current way of measurement is not sufficient 
enough. Moreover, Schoolderman et al. (2014) advocate for a transformation 
of the traditionally used KPIs to KPIs that stimulate a circular economy more. It 
is expected that the KPIs used in the linear economy to measure project 
performance are not sufficient to measure circular project success. New KPIs 
(or transformed linear KPIs) are expected needed to measure performance in 
the circular economy. 

5.5 ASSUMPTIONS 

Based on the found literature for this study and the KPIs, a first attempt to show 
the impact of the circular economy on the real estate development and its value 
is summarized in assumptions per KPI. 

5.5.1 EXPECTATION KPI TIME IN CIRCULAR REAL ESTATE DEVELOPMENT 

The producers or suppliers of building components (in this study façade and 
building installations) provide performance instead of delivering a product. This 
stimulates prevention of failures instead of solving failures, considering they are 
responsible for any inconveniences in the future. The time to solve failures is 
minimized; this will lessen the time during construction. The producers are 
involved in the process earlier, making the estimation of project time better, 
since they have more insight in the needed time. These are all aspects that 
minimize the project time and have a positive effect on the predictability of the 
construction time. 

In addition, in the design phase producers are optimizing the design and are 
thinking about the ease for disassembly. In other words, producer responsibility 
makes producers think and design in a circular way, resulting in the 
expectation that the design time is taking more time, making the project time 
more or less the same as in the traditional model. However, the construction 
time is expected to be shorter, since the products are easier to assembly, as 
result of the perspective of ease for disassemble. 

5.5.2 EXPECTATION KPI QUALITY IN CIRCULAR REAL ESTATE DEVELOPMENT 

The number of defects and the degree to which the building meets the 
established projects requirements measure quality. The smallest circle, 
maintenance and repairs executed by the producers, are expected to have the 
most impact on the quality of the real estate. It is expected that the number of 
defects at the time of handover and during operation is lower with the circular 
process, since maintenance and repairs prevent defects and preserve, or even 
add, value to the building. 

More contact with the user and owner create the possibility of product 
feedback, enabling improvement of the deliverables. Moreover, it is expected 
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that the product service system stimulate the performance of the product of a 
producer, not only during the production but also during operation. This will 
result in lower depreciation of the building(components), the quality of the 
building(components) are expected to be higher. The initial requirements are 
possibly being exceeded. The following assumption is made: 

The KPI quality is higher with the implementation of the circular economy in the 
real estate development process. 

5.5.3 EXPECTATION KPI COSTS IN CIRCULAR REAL ESTATE DEVELOPMENT 

Only the costs from Table 8 that are expected to change are discussed in this 
chapter. These costs are illustrated in Table 9. 

TABLE 9 ASSUMPTIONS KPI COSTS 

 

The product service systems turn incentives for product durability and 
upgradability upside down, shifting them from volume to performance. Product 
longevity and reusability are no longer seen as cannibalization risks, but 
instead drivers of revenues and reduced costs. Bringing products back after 
lifetime, providing resources for new cycles. Resource security is becoming 
more resilient against strengthening the value chain’s competitive position. This 
results in risk reduction of resource scarcity, and risk reduction on price 
volatility with low costs of new materials/components as a consequence. For 
this reason, the construction costs are expected to be lower. Constructions costs 
are expected to be lower since the components are designed so it can easily 
be disassembled, the assembly will be easier as well.  

Costs Change by circular economy

Landcosts No

Location costs

Construction costs .
Construction costs It is expected that the circular economy affects the construction costs, the design 

to disassemble could result in a quicker way to assemble with less labor.

Fitting out costs .
Fitting out costs No

Additional costs .
Honoraria It is expected that the circular economy affects the honoraria, resulting from 

changes in the value chain. The advisors will fulfill a differen role
Connection fees No

Licensing/permits No

Direct selling expenses No

Indirect selling expenses No

Various costs It is expected that the circular economy affects the insurance costs because the 
owner of the product will probably try to avoid risks during operation by taking 
out a long-term insurance.

Internal costs/ coverage No

Financing costs It is expected that the circular economy affects the financing costs, because the 
length of the loan is lengthened.

Risk coverage No

Operation costs It is expected that the circular economy affects the operational costs because 
the product is better designed and it will be executed more efficiently by the 
right specialists



 64 REA L ES TATE DEVELO PMENT  IN CIR CULAR  EC ON OM Y 

The implementation of the product service systems makes the supplier of the 
component responsible for the performance of the component. This also 
includes the maintenance and repairs. The operating costs for the 
developer/owner are expected to be lower as a consequence because they 
have the knowledge and expertise to execute this most efficiently. 

The product is subject to more risks during operation. The owner of the 
products wants to hedge these risks, resulting in higher insurance costs. These 
risks are also applicable on the financers. In addition, the payback time 
increases, considering the revenues are spread over a longer period. 

It is anticipated that less consultants necessary as a result of the earlier 
participation of the suppliers. Making them responsible for the optimization of 
their products, leaving out the consultants. 

5.5.4 POTENTIAL CIRCULAR KPIS 

It is taken into account that the abovementioned economic KPIs are limited to 
the linear model. More specifically, it is possible that this measurement method 
is not sufficient to define all the values derived from the circular economy. For 
this reason, the other potential values resulting from the circular economy 
(circular value) are further explored in this study. Stakeholders are asked if 
they recognize other changes in values other than the predetermined values.  

In addition to the current KPIs to measure economic value in the real estate 
development process, a few other values are expected to arise from the found 
literature on the circular economy and the real estate sector: 

The product service system stimulates timely maintenance and repairs, resulting 
in preserved or even added value of the building and building components. 
The depreciation that occurs on the balance sheet in the current economy is 
minimized. The value of the building does not decrease to zero as occurs in the 
linear model. Moreover, a circular value is anticipated to appear at end of life 
in the circular real estate development process. The end of life is not 
accompanied by demolition costs but with material revenues, referred to as 
circular value. The difference of the exit value in the current and circular 
construction is shown in Figure 24. 

 

FIGURE 24 DIFFERENCE IN EXIT VALUE OF REAL ESTATE WITH TRADITIONAL AND 
CIRCULAR DEVELOPMENT 
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The building component will have a longer lifespan compared to the lifespan 
that results from the linear model. The lifespan is getting longer and has the 
ability to satisfy a greater demand and proves more utility without needing 
additional natural resources since resources are recovered. In the current 
situation, products are downgraded until the costs associated with the product 
exceed the benefits. In the circular situation, the product has the possibility to 
enter multiple circles, having multiple lifecycles compared to the linear model. 
Embedded value is recovered at the end of the product’s lifecycle when fed 
into another. It promotes return chains and transforms waste into value through 
innovative recycling and upcycling services. Values that would otherwise be 
lost through wasted material of downcycled materials are instead maintained 
or even improved by repairing, upgrading, remanufacturing and remarketing 
products. At the moment the processes to transform building waste suitable for 
input in other products are too expensive. It is expected that with the circular 
aspects it is financially more advantageous.  

The aforementioned values do not arise when measuring the currently used 
KPIs. It is expected that the current used KPIs are not sufficient to measure the 
project success of circular real estate development. Other values will occur with 
the circular real estate development process. 

5.6 CONCLUSION 

The economic value in this study is based on the project objective of real estate 
development; project success. Eventually a building needs to be developed and 
the price that will be paid for should be the highest and best use of real estate, 
which, in an unfettered market, is determined by the forces of demand and 
supply. In the current economy, this project success is measured by economic 
KPIs. More specifically, time, cost and quality are most used. Furthermore, in 
this study the value of the circular economy in real estate development is 
measured by time, cost and quality. The KPIs are used to comparing the current 
situation to the circular economy and investigating the effects on the KPIs. 
Nonetheless, it is assumed that the current measurement methods might not be 
sufficient enough to reveal the value of the circular economy. Additional 
economy values might arise as an effect of the circular economy.  
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6. RESEARCH APPROACH 

THIS CHAPTER DISCUSSES THE APPROACH OF THE EMPIRICAL PART OF THE 

STUDY. IT STARTS WITH AN EXPLANATION OF THE CHOSEN METHOD OF 

DATA COLLECTION. NEXT, THE RESEARCH POPULATION AND METHOD OF 

PARTICIPANT RECRUITMENT ARE DESCRIBED, FOLLOWED BY A 

DESCRIPTION OF THE CHARACTERISTICS OF THE PARTICIPANTS AND THE 

OPERATIONALIZATION OF THE TOPICS TO INVESTIGATE. 

6.1 METHOD OF DATA COLLECTION 

As mentioned in chapter 1, this qualitative research has an exploratory 
character because the objective of this study is to gain more understanding of 
circular real estate development and the potential related KPIs. This is 
especially suitable since little knowledge is available on real estate 
development in a circular economy and what the effect is on the selected KPIs. 
An overview of the chosen method of data collection is shown in Figure 25.  

 

 

FIGURE 25 METHOD OF DATA COLLECTION 

INTERVIEW: In qualitative research several methods of data collection are 
applicable, depending on the desired data. Baarda, de Goede & Teunissen 
(2005) define the three most commonly used methods of data collection: use of 
existing documents, interviews and participating observation. Observation is a 
significant method when the behavior of participants is of interest, which is not 
the case in this study. Using existing information is mainly applicable to obtain 
information events that previously have occurred in time, making it not suitable 
for this study considering little practices are available. Furthermore, most 
existing information has already been discussed in the theoretical part. In order 
to provide an answer to the research question, information is needed based on 
the experiences and attitudes of participants in the real estate development 
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process, resulting in interviews as the most suitable method of data collection. 
This is also supported by Soebarto & Sharo (2014). They investigated the 
change in the Malaysian construction sector resulting from sustainability. To 
accomplish this, they valued multiple perspectives from different stakeholders 
and gain deeper understanding of sustainability issues. Similar to this study, 
they investigated a new development in the real estate sector. They chose in-
depth interviews because it offers greater opportunity to ask probing question 
and give data with higher comprehensiveness or depth than any other data-
collection (Soebarto & Shari, 2014). 

INDIVIDUAL: For interviews, a distinction is made between individual interviews 
and group interviews/discussions (Baarda et al., 205). In this case, the most 
appropriate method of data collection is individual interviews since the required 
information are attitudes, knowledge, experiences and opinions of individuals 
on real estate development in a circular economy and the potential values. In 
addition, group discussions require an experiences interviewer, which is not the 
case for this study (Baarda & de Goede, 2006; Hennink et al., 2011).  

SEMI-STRUCTURED: An individual interview has different structural levels. As 
stated at the start of this chapter, this is an exploratory research in which a less 
structure interview is more suitable. In addition, the more available information 
in advance, the more structured an interview should be (Baarda et al., 2005). 
Similar to the research of Soebarto & Sharo (2014) there is little literature on 
the subject. More specifically for this study, there is no universally accepted 
definition of the circular real estate development. Soebarto & Sharo (2014) 
employed semi-structured interviews to allow the respondents more freedom 
and creativity to respond to the question. Similarly in this study, in order to 
obtain an accurate answer on the potential values of the circular economy, the 
understanding on real estate development in a circular economy needs to be 
aligned, considering the participants in this study are not concretely familiar 
with this concept. Hence, this requires a less structured approach. 
Consequently, the participants were asked to estimate the respective KPIs; 
costs, time and quality in a circular economy compared to a circular economy. 
Fox (1999) investigated values and attitudes in the developing construction 
industry by in-depth interviews in an semi-structured way (open-ended). In a like 
manner, it is chosen to approach this part less structured as well. This results in 
a broader understanding of their answers. However, it is important to obtain 
information that eventually answers the research question, resulting in a topic 
interview. That is, the topics to be discussed are predetermined, however the 
order is not fixed (Emans, 2002; Hennink et al., 2011). It is important that the 
topic circular economy is discussed first, to align the conceptions, followed by 
the exploration of a number of values. Consequently, it was chosen to conduct 
semi-structured interviews. This provides the opportunity to get the information 
needed in an exploratory way, in a like manner as Soebarto and Sharo 
(2014). 
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6.2 RESEARCH POPULATION  

Chapter 2 described the definition of real estate development. Specifically, the 
real estate developer is the coordinator of the real estate development process 
and the related stakeholders and activities. In combination with the circular 
economy, the material flows and the guarantee of these materials are an 
important aspect of the process. Related stakeholders of these material flows in 
real estate development are the suppliers/subcontractors as suppliers and 
producers of the materials and the main contractor as the assembler of these 
materials. Based on this influence, these parties are chosen as the research 
population. The architect is not included due to the fact that this type of actor is 
mainly focused on the product and not the process. For this study the research 
population consists of main contractors, façade companies and building 
installation companies. For the façade industry no number is found, but The 
Netherlands has a total of 52.435 main contractors and 17.515 subcontractors 
in the sector building installations (Scheurs, 2015). Considering this is a large 
population, a number of participants are recruited. For qualitative research it is 
important to include participants who meet the study criteria and who represent 
the richest and most complex source of information. This research needs 
participants with knowledge of circular economy or otherwise who are 
concerned with sustainability. In this way, less time is needed to explain the 
concept and the participants are capable to give more funded answers 
considering they are (somewhat) familiar with the subject. In addition, 
participants are selected with job functions, which have influence at a strategic 
level. This group has more insight of the impact of innovations on the business 
model and the consequences. This requires a non-random approach to 
participant recruitment because the type of participants sought are unlikely to 
be evenly distributed over the population and may be missed if random 
sampling was used (Hennink et al., 2011). Hennink et al. (2011) define this 
sample method as purposive recruitment. Participants are selected on purpose, 
with the consequence that the answers are not suitable to generalize the results 
to a broader population. 

The type of data collection in this study requires many information sources and 
much time, since in-depth information is required. Hennink et al. (2011) state 
that the number of participants in a qualitative research is enough when the 
collected information starts to repeat itself. This is referred to as saturation. It is 
difficult to indicate a number of participants in advance that will lead to 
saturation. The eventual number of participants has been in consulted with the 
supervisors of this research and determined in advance. Eventually nine 
participants were chosen; three main contractors and six subcontractors, three 
of which are specialized in building installations and three in facades of 
buildings. In this case, the network of OVG and networks of other institutions 
were made available to look for suitable participants. 



 69 MA STER THES IS N.M.  ROO D 

6.3 OPERATIONALISATION 

After the commitment of the participants, they received an e-mail with 
information to give the participants the opportunity to prepare for the interview 
in order to obtain clear and specific responses.  

As stated before the interview is semi-structured. The topics to be discussed and 
the sequences are previously determined. However, there was some leeway to 
deviate from this predetermined structure. An interview guide is a list of 
questions or topics that is used as a reminder and guide for the interviewer 
during the interview. An interview guide is one of the main aspects of an 
interview. It is mostly used as a checklist for the interviewer to make sure that 
all topics are covered (Emans, 2002; Hennink et al., 2011). Based on the 
literature in this report, the topic list in Table 10 has been prepared for the 
interviews. This table includes indicators and criteria to be measured or 
obtained during the interview to analyze. Participants will appoint different 
aspects on the topic circular economy.  The importance of the different aspects 
is measured by the amount of interviews this aspect is mentioned. In addition, 
the criteria associated with value are measured according to the findings from 
chapter five. It is investigated whether these criteria change in the circular 
economy compared to the current situation. This is specified to assure the 
aspects are interpreted similar at the analysis.  

Considering this study concerns qualitative research it is allowed to make 
interferences and use these potential improvements in subsequent interviews. 
However, the interview guide needs to remain the same in each interview. 
During the interview, the topics are covered by the interviewer by asking 
questions in an open, empathic way, which motivates the participant to tell their 
story by probing (Emans, 2002). 
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TABLE 10 OPERATIONALISATION TOPICS  

 

To test and refine the interview topics, questions and methods, it is tested twice 
on people who are not participants of the study. These interviews were 
conducted with subcontractors from the building installation sector, one with no 
knowledge on the circular economy and one with more knowledge on the 
circular economy.  

First, general information about the participant and the company was discussed 
in order to compare the participants afterwards. Next, information on the 
circular economy was explored. The proposed circular model was explained 
and it was questioned what the potential impact could be on their role and 
activities and under what conditions it would emerge. This subject is based on 
the experiences and knowledge of the participants. After aligning the views on 
the circular economy, the last subject was discussed. It was questioned what the 
effect is of the circular economy on the respective KPIs: quality, time and costs. 
These values were qualitatively approached, they were asked to compare the 

No. Topic Indicator Criteria Measured3by
1 General(information Company(description

Length(of(employment

Job(description

Knowledge(on(circular(economy

Circular(economy(in(company

2 Circular(economy Activity(changes Aspects(regarding(the(own(

activities(or(activities(of(other(

chain(partners(that(change(as(a(

result(of(the(circular(economy

Not(frequent(=(Mentioned(in(1C3(interviews

Medium(frequent(=(Mentioned(in(4C6(interviews

Very(frequent(=(Mentioned(in(7C9(interviews

Change(of(role( Aspects(regarding(the(own(role(or(

other(roles(in(the(value(chain(that(

change(as(a(result(of(the(circular(

economy

Not(frequent(=(Mentioned(in(1C3(interviews

Medium(frequent(=(Mentioned(in(4C6(interviews

Very(frequent(=(Mentioned(in(7C9(interviews

Conditions( Conditions(required(to(enable(the(

circular(economy(in(real(estate(

development

Not(frequent(=(Mentioned(in(1C3(interviews

Medium(frequent(=(Mentioned(in(4C6(interviews

Very(frequent(=(Mentioned(in(7C9(interviews

3 Values Quality Quality(of(the(product The(degree(to(which(the(general(conditions(

promoet(meeting(of(the(project's(established(

requirements(of(materials(and(workmanship.(It(is(

also(expressed(in(terms(of(technical(

specification,(function(and(apearance.

Time Design(time Actual(design(duration(of(the(design(process(at(

the(beginning(of(the(realisation(phase

Construction(time Actual(duration(of(the(construction(process(at(

the(the(completion(of(the(building

(Project(time (Actual(duration(of(the(combined(initiativ,(design(

and(construction(process(at(the(beginning(of(the(

realsation(phase

Costs Construction(costs Structural(facilities

Mechanical(installations

Electrical(installations

Lifting(and(transport(facilities

Permanent(facilities

Grounds

General(Administration(Costs

Honoraria Costs(for(consultants(like:(architect,(engineer,(

installation(consultant,(project(management,(

juridical(consultant,(building(physics(consulant

Insurances A(contract((policy)(in(which(an(individual(or(

entity(receives(financial(protection(or(

reimbursement(against(losses(from(an(insurance(

company

Financing(costs Commission(fee(mortgage,(valuation(report,(

bank(charges,(commitment(ees,(cost(of(bank(

guarantees,(interest(expense,(interest(income(

etc.

Operation(costs Costs(for(owner(during(operation(like;(

Management,(maintenance(and(repairs

Other(generated(values Other(value(aspects(that(not(

include(the(KPIs(quality,(time(and(

costs.
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current situation to the circular situation and in what way it would have that 
effect and why. This approach is chosen to obtain more in-depth information on 
these answers. In addition it was asked whether the participants think if the 
circular economy emerges other, not yet covered, values.  

Eventually the interviews were conducted with nine participants. The interviews 
were conducted at the office of the respective participant. This way the 
participant was in their own familiar surroundings and more comfortable to 
give answers. 

6.4 CHARACTERISTICS OF PARTICIPANTS 

As previously stated, nine interviews were conducted with a total of ten people 
from different companies (see Table 11). One of the interviews was conducted 
with two people simultaneously. Table 11 is structured according to the 
chronological order of the interviews. It is important to note that the 
participants represent themselves and not the companies they work for. They 
have been asked to give answers based on their individual vision and 
experiences. For this reason, the participants were selected based on the 
specialty of the company and their knowledge on the circular economy.  

TABLE 11 PARTICIPANTS 

 

Several characteristics are assigned to the interview numbers in Table 12. This 
provides an accurate impression of the participants and their background.  

All participants were familiar with the concept circular economy. Some had 
more experience with the concept than others. The researcher made an 
estimation on the knowledge of the participants on the circular economy based 
on their given answers. This varies from little knowledge, much knowledge and 
vast knowledge. The assigning of this value is based on the average knowledge 
of the participants. The knowledge of the concept circular economy varies 
among the participants. 

As previously stated, three companies from the building installations, façade 
industry and main contractors have participated. These companies have a 

Interview)no. Participant Job)description Company
1 Harold(de(Baar( Managing(Director HC(Groep
2 Erik(Zwaan Segment(manager(eco<building Schneider
3 Anita(van(der(Brugge Commercial(manager De(Groot(&(Visser
4 Jan(Kempkens Director BAM(Utiliteitsbouw
5 Robert(Koolen Strategy(&(Innovation(Director Heijmans
6 Leon(van(Osch Commercial(Director TGM
6 Pim(Leenders Technical(Commercial(Director TGM
7 Thijn(de(Graaf Head(VBI(&(Marketing Rollecate
8 Eric(Moleman Director BAM(Bouw(&(Techniek
9 Wim(van(de(Water Regional(Manager(North<West(Netherlands Kropman
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different scope of business, varying from The Netherlands to a worldwide 
scope. Half of the companies that participated have a European focus.  

Some of the participants work at companies that produce their products 
themselves. None of the main contractors have manufacturing elements in their 
business. This contrasts with to the companies in building installations sector, 
who all produce products as an element of their business. Not all façade 
companies have production as an activity.  

TABLE 12 CHARACTERISTICS OF PARTICIPANTS 

 

6.5 CONCLUSION 

From the perspective of the real estate developer, the coordination and 
organization of the circular process is the main activity. Moreover, the material 
flow and the associated ownership will change the development process most 
as a consequence of the circular economy. This affects the main contractor and 
the subcontractors, considering they are the respective assembler and 
producer/supplier of the materials. It is expected that they have the most 
insight in the possible effects of the circular economy on the predetermined 
KPIs, which subsequently generate KPI changes for the real estate developer. 
The participants were purposive recruited, resulting in three main contractors, 
three subcontractors from the building installations sector and three 
subcontractors from the façade sector. The choice for façade and building 
installations was based on the lifespan and was illustrated in chapter 4. 

As stated in chapter 4, there is little literature and no case studies on the 
circular economy. Above all, there is no universal accepted definition of the 
circular economy in real estate development, let alone the participants know 
what is meant by the circular economy in real estate development for this study. 
This makes it difficult to obtain specific and quantitative information from 
participants, considering they need accurate understanding and background 
information on the concept circular economy in order to give reliable and valid 
answers. For this reason semi-structured interviews were conducted with the 
main contractors and sub-contractors. The main aim was to obtain information 

Interview no. Knowledge on circular 
experience

Business scope Sector Producing 
company

1 Much knowledge Worldwide Building installation Partly producing
2 Little knowledge Worldwide Façade Producing
3 Little knowledge The Netherlands Building installation Producing
4 Vast knowledge Europe Main contractor Not producing
5 Vast knowledge Europe Main contractor Not producing
6 Little knowledge Europe Façade Not producing
6 Little knowledge Europe Façade Not producing
7 Little/no knowledge Europe Façade Producing
8 Vast knowledge Europe Main contractor Not producing
9 Much knowledge The Netherlands Building installation Partly producing
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on the experience, knowledge and attitude of these participants on the value of 
real estate development in a circular economy. However, first the 
implementation of the concept of circular economy in real estate needed to be 
aligned. From this foundation, the potential values of the circular economy 
were addressed by questioning the respective KPIs costs, time and quality. 
These KPIs were operationalized in criteria to validate the information. The 
participants were asked to estimate the change of these aspects in a circular 
economy compared to the current situation. 
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7. DATA PREPARATION 

THIS CHAPTER DESCRIBES THE PROCESS OF PREPARING THE INFORMATION 

FROM THE CONDUCTED INTERVIEWS FOR ANALYSIS TO ANSWER THE 

RESEARCH QUESTION. FIRST IS DISCUSSED HOW THE INTERVIEWS ARE 

TRANSCRIBED AND CODED, USING A CODEBOOK. EVENTUALLY THE DATA 

ANALYSIS IS ILLUSTRATED. 

After the interviews were conducted the data was prepared as described by 
Hennink et al. (2011). All information retrieved from the interviews was 
transcribed. This transcript forms the basis of the analysis. The focus for this 
study is centered less on the mechanics of speech, and more on the 
informational content of the interview; on what is said. For this reason a word-
for-word replica of the spoken words in the interview is produced in transcript. 
This type of transcript is called a verbatim transcript. The transcripts are 
processed in Dutch, the preferred language of the participants, to prevent 
interpretation and translation errors and to preserve the interviews’ original 
meanings. The transcripts of the interviews can be found in appendix 9 

All participants were asked if they object to being referred to by name and 
company name in relation to their given information. None of the participants 
had objection to the use of these in the report. Therefore, the data is not 
anonymized.  

7.1 DEVELOPING CODES AND CODEBOOK 

Subsequent to the previous chapter, information from the transcript was 
selected based on relevance (Hennink et al., 2011). All information that is not 
relevant to the research question has been removed from the transcript. This 
irrelevant information was about, wanting another cup of coffee or the desire 
to close the window. 

Next, the transcript was divided into fragments, where each fragment has its 
own subject based on the topic list as shown in chapter 6. However, general 
information is divided into three categories: 

1. GENERAL INFORMATION:  

a. Interview information: this includes information about the date, time, 
location, length and name of the interview and the names of the 
interviewer and participant. The information about the non-
anonymous processing of the information was also a component of 
this part.  

b. Description of the company the participant works for.  
c. Description of the participant of the interview. 



 75 MA STER THES IS N.M.  ROO D 

2. CIRCULAR ECONOMY: in this part of the interview the provided images (shown 
in Figure 21 and Figure 20) was discussed and the vision of the participant 
emerged. The pros and cons of the circular economy and the observations of 
the model were explored. This part of the interview had a more open character 
and was less structured. 

3. VALUES: the last fragment contained information about the potential values 
measured by KPIs as proposed in chapter 5 The participants were asked what 
their vision is on the current KPIs and how they will change in the circular 
development compared to the traditional development. This part of the 
interview was more structured, since all subcategories needed to be dealt with. 
The approach was to treat all the KPIs, with respect to the possible changes 
and the reasoning of this answer. 

The elements of the fragment (1a) general information, (1b) description of 
company and (1c) description of participant are summarized. This information 
was used to group the participants of the study into subgroups. These fragments 
have not been coded, but used to compare information from different 
subgroups.  

The fragments (2) circular economy and (3) values cannot be separated 
entirely. These subjects occasionally overlap in the transcripts. However, the 
fragments were coded separately. A code is an issue, topic, idea, and opinion, 
etcetera that is evident in the data. This issue is labeled with a name that 
summarizes the essence of the issue; the code. Coding identifies the range of 
discussed items and understands meaning attached to these issues by the 
participants. A code is developed by reading and re-reading the interviews. It 
can be said that there are enough codes when everything is identified (Hennink 
et al., 2011).  

Initial coding was performed by reading all transcripts and writing down 
explicit issues raised in the data. In literature this is referred to as annotating 
(DeCuir-Gunby et al., 2011; Hennink et al., 2011). Followed by highlighting all 
sentences and/or phrases that refer to an issue, topic, idea or opinion that 
possibly could be of interest to this study. Microsoft Word was used to execute 
this. By doing so, the researcher has become more familiar with the issues in 
the data. A first insight of the coding was given by labeling each highlighted 
phrase with a code that summarizes the essence of that phrase for three 
different transcripts. To obtain a broad range of diverse issues, it has been 
decided to perform initial coding of three interviews from different sectors: one 
façade, one building installations and one main contractor.  

Furthermore, A distinction is made between deductive and inductive codes. To 
start with, deductive codes are issues that are raised by the interviewer. These 
codes derive from the theory. The deductive codes include the KPIs that 
measure value: costs, time and quality. These codes are highlighted with 
different colors. The green highlighted sections refer to costs, red to quality and 
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blue to time. These mostly appear in the value fragment. In addition to 
deductive codes there are inductive codes. These are issues, topics, ideas or 
opinions raised by participants themselves. Inductive codes are mostly 
applicable on the fragment circular economy and are more data-driven. Not 
every issue in the data can be used in the analysis; “The codes must shown to 
be valid, robust and useful to be included in the analysis” (Hennink et al., 
2011, p. 220). By identifying if the issues are repeated across different 
interviews, or whether participants highlighted it themselves as an important 
issue, this is verified. The inductive codes are defined in a draft version of a 
codebook. This is a list of all the names of the codes relevant to the study and 
forms a central reference for these codes in the study (Hennink et al., 2011). In 
addition, the codebook contains a detailed description of the code. This 
description explains what the codes means and how it can be recognized in the 
data. To provide greater understanding, the codes and description are 
accompanied by examples from data. The codes in the codebook form the 
foundation of the further coding. This codebook can be found in appendix 5. 

In the next step, the remainder of the relevant highlighted sections of data is 
labeled with codes from the codebook. The data was carefully read and 
enough text was coded to enable a clear understanding of the issue discussed. 
Sometimes a section of data was labeled with multiple codes. If necessary, a 
code was added to the codebook. Other codes were merged or split to 
provide a solid foundation for data analysis. For all these revised codes, the 
prior data needed to be recoded. This is an iterative process applied on all 
data. It was repeatedly executed, each time checking the validity of the codes 
until no new codes arise, hence when saturation of data has occurred. 

In many qualitative studies, multiple researchers perform the coding. To 
measure the reliability and consistency of the coding the inter-coder reliability is 
measured. This is also executed to clarify and refine the codes and descriptions 
in the codebook. This is mostly done by asking all researchers to code the same 
portion of data and then comparing the areas of variation. Considering one 
researcher has performed this study and coding, this was not possible. 
Nonetheless, a part of the raw data was recoded after the finalizations of the 
codebook, to somewhat check the consistency and reliability. Afterwards, the 
codebook and coding were refined. 

7.2 DATA ANALYSIS 

The data analysis is based on grounded theory. Baarda, de Goede en 
Teunissen (2005) describe grounded theory as a systematic approach based 
on a directional research question and possibly a few theoretical notes or 
existing concepts or terms. The main goal is to systematically form a theory 
from the research. Emphasis is on theoretical exploration, based on suspicions. 
In this case the exploration is focused on circular real estate development and 
the change in KPIs and potential added KPIs. The assumptions are shown in the 
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first attempt to a flow chart of the real estate development process and 
described in the assumptions in chapter 5. With the analysis this flow chart is 
refined and insight is given on the value of the circular real estate development. 

The analysis approach of grounded theory used is based on Hennink et al. 
(2011). Five different tasks are distinguished: description, comparison, 
categorization, conceptualization and explanation. These tasks are described 
in Table 13. These tasks are closely interlinked and were conducted in a 
circular manner. More specifically, the tasks were often repeated and 
conducted simultaneously. The analysis procedure for this study is described 
below, but note, these tasks were performed cyclically.  

TABLE 13  TASKS FOR DATA ANALYSIS DERIVED FROM HENNINK ET AL. (2011) 

 

The tasks from Table 13 were conducted for the fragment circular economy and 
the fragment value. In addition, some data for the exploration of the value of 
the circular real estate development was obtained in the fragment circular 
economy. A unique and valuable insight in the data was obtained by a 
description of the different codes. Through this task, first insights in connections, 
patterns and relationships between issues were found. It was executed by 
reading and rereading the data. The findings were written down in memos and 
draft tables. This has formed the foundation for the further steps. The strength of 
this analysis approach is that it moves beyond description of the phenomenon 
circular real estate development and tries to develop comprehensive concepts 
that derive from the data and underlie the concept circular economy.  

Next, the found patterns were further explored in the comparison task. Issues in 
different interviews were compared. It is tried to clarify what each issue distinct 
from others. Patterns appeared and a beginning was made towards identifying 
the nature of the patterns. Furthermore, to gain insight in the importance of the 
issues, the frequency was measured. The number of times a code occurs in an 
interview is shown in a frequency table (Appendix 6) In this table, it is 
displayed how many times a code is mentioned in total and the total number of 
interviews the code occurred. The more a code is mentioned, the more 
important it is for the participants. More specific comparisons were made 

Task Description
Description Forms the foundation of qualitative data analysis 

and provides the rich detail that is sought in 
qualitative research

Comparison Defining and exploring issues and begin to notice 
patterns in the data

Categorization Involves grouping codes with similar attributes into 
broad categories

Conceptualization Involves visualizing the data as a whole to 
develop a conceptual understanding of the issues

Explanation Provide a broad conceptual understanding of the 
phenomenon studied
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between the subgroups with different characteristics. The main focus was on the 
different sectors: façade, building installations and main contractors.  

This was followed by the tasks categorizing and conceptualizing. Hennink et al. 
(2011) note that “categorizing involves grouping codes with similar attributes 
into broad categories” (p.247). This enables the researcher to gain a more 
conceptual understanding of the data. Categories were derived both 
inductively as deductively. First of all, solely by identifying similarities between 
codes, categories were determined. These codes with similar attributes were 
grouped and were given a category name that broadly indicates the content of 
the codes in the categories. Secondly, the categories were refined from 
research literature. Literature was explored for information and categories that 
could be applied to the data. This process was done until saturation, where 
each code is assigned to a category and no other category needs to be added. 
Eventually the categories were labeled by their shared attributes. The 
categories are described in Table 14. Appendix 7 shows the link between the 
codes of the codebook and the categories. 

Comparison is interlinked with the task conceptualizing. Specifically, the 
relationships between these codes are considered to view the data as a whole 
and to develop a conceptual understanding of the issues. Conceptualizing was 
done in different ways: diagrams were made to investigate and visualize 
relationships in data; writing down the study findings; looking at the big picture 
by identifying the central story for the issues in the data. Eventually, the 
categories from Table 14 were grouped, in the order they would occur when 
the circular economy would be implemented in the circular economy. 
Additionally, it forms the structure for the results and answers the questions 
derived from data. This is illustrated in Table 15. 

This step leads to an explanation and a broader conceptual understanding of 
the concept circular real estate development. Ultimately it is a refinement of the 
flow chart towards a better understanding of the circular real estate 
development process derived from empirical data. Additionally, it identifies the 
changes in the KPIs and potential other changing values. The eventual results of 
these tasks are described in the next chapters. 
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TABLE 14 CATEGORIES OF DATA 

 

Category label Description
Linear positive The participants denote that the proposed model is not a reflection of the current situation. Demolition is 

more precise and recycling is fairly common process for building material at the end of life.
Current process structures The participants suggest a number of process structures in the current situation that resemble aspects of the 

circular economy.  
Linear obstacles Several characteristics of the linear economy are negative referenced. These characteristics form obstacles 

to transform towards a circular economy. References are made on the fragmented process, the difficulty to 
obtain recycled material and the expensive recycling process.

Social driver A number of social drivers are exposed in the data. An inherent driving force from the market is required 
to achieve real estate development in a circular economy.

Environmental driver Environmental considerations are a driver for a circular economy. Moreover, participants consider 
sustainability and energy as important.

Financial driver Participants indicated the circular economy as a desired development when it is accompanied with 
financial benefits.

Enabler From data it appears that bottom-up initiatives to change the process are challenging. Several options are 
given to boost the circular economy.

Gradually The implementation of the concept of circular economy in real estate development will not happen at once. 
This change will go gradually considering experiences need to be gained. It implies that the change is 
complex and extensive.

Change value chain The whole value chain needs to be restructured for a circular economy. Cooperation from the supply chain 
is required and integration between the knowledge of various partners should occur.

Different business model The circular economy has impact on the different business models of parties, considering buildings as a 
whole, will no longer be sold. The products service systems have the most impact and mainly the revenue 
model will change, considering the shift of risks and related cash flows.

Team A next step of chain integration is the formation of consortia. These teams of specialists are pre-assembled 
in the process. As a result, all knowledge is bundled at the start and the process and product can be 
optimized.

Main contractor The current role of the main contractor will change by the circular economy, however there is no 
agreement on how this business model is structured.

Developer The current role of the developer will change by the circular economy, however there is no agreement on 
how this business model is structured.

Advice Consultants remain necessary in a circular economy, considering advice is needed. Additional assurance 
for the client is required. This is executed by examining the quality and specifications of products by 
consultants. Resulting in risk reduction.

Architect The current role of the architect will change. The design is the foundation of circular real estate 
development; hence, the architect plays an important part in it. The architect should design with the 
requirements of a circular building.

Investor The role of the investor will change as an effect of the implementation in the circular economy. This is 
strongly related to the changing business models resulting from the product service systems.

Producer The role of the producer will change as a consequence of real estate development in a circular economy. It 
will collaborate with parties with the necessary knowledge. If it is up to the producers, they retain 
ownership of their product.

Necessary To enable a circular economy, the participants suggest a number of requirements. For example 
management and maintenance must be integrated in the design. In addition, a secondhand market should 
be established, so all components and materials can be reused. This suggests the current economy is not a 
circular economy yet.

Ownership It is not entirely clear how the ownership of products should be structured in circular real estate 
development. The participants have their own perspective on this element. Main contractors do not see 
merit in the ownership at the producers. Moreover, an optimum of closing the material loop is suggested. 
Considering the ownership would always shift at some point, otherwise the circle needs to be brought back 
to the point of raw material.

Organizational The participants recognize the organizational consequences for the companies. In addition to changing 
business model, experience need to be gained to successfully close the material flows. Currently, this 
knowledge is absent.

Complexity Real estate development in a circular economy entails complexities. This is a result of the ownership on the 
legal structure. In addition, the economy is not designed to fit an overall model.

Long lifespan The long lifespan of the components of real estate entails uncertainties, which can act as barriers. Some 
participants illustrate the uncertainties and a number of solutions are suggested. These uncertainties are 
primarily focused on the long-term commitment of the owner.

Uncertain impact The circular economy has a number of consequences of which the effect cannot yet be assessed.
Lifespan extension In addition to closing the material flow, lifespan extension is seen as an important outcome of the circular 

economy. This option needs more consideration in real estate development.
Reverse logistics Additions and comments are made on the aspect of taking back the products after lifetime. Particularly, it is 

suggested to bring products and materials back to the level of raw material.
Tradable Main contractors suggest making demolition of materials tradable, as an alternative to the circular 

economy. These alternatives are suggested to overcome the long lifespan of the products and related 
ownership.

Biological cycle The biological cycle of the circular economy is not discussed in this study. However, this is suggested as an 
aspect, which should not be underestimated.

Standardize A consequence of the circular economy is standardization of products.
Costs Construction costs, honoraria, insurances, financing costs and operation costs of a real estate project
Time Design time, construction time and project time of a real estate project
Quality The degree to which the general conditions promoet meeting of the project's established requirements of 

materials and workmanship. It is also expressed in terms of technical specification, function and 
apearance.

Value circular Attitudes are deduced from data that imply benefits as a result of the circular economy, in addition to the 
predetermined values costs, time and quality.

Attitude A general attitude with respect to the circular economy can be derived from the interviews. It answers the 
question whether the circular economy is a desirable and future-proof development.
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TABLE 15 GROUPING OF DATA AND STRUCTURE OF RESULTS 

 

7.3 CONCLUSION 

The obtained data from the interviews was recorded in verbatim transcripts. 
These transcripts are coded; each section of data that refers to a certain issue, 
topic or idea is assigned a label that captures the essence of the issue: a code. 
These codes were defined in a codebook until all relevant data to answer the 
research question was coded.   

Subsequently, the data was analyzed based on grounded theory. This analysis 
approach defines five different, interlinked and cyclical tasks: description, 
comparing, categorizing, conceptualizing and explaining. Resulting in a broad 
conception of the acquired data. Furthermore, based on similarities, the codes 
from the codebook were categorized in a number of different categories. 
Additionally, these categories are divided into groups. These groups were 
ordered based on occurrence as if the circular economy would be implemented 
in real estate development. This gives an overview of the aspects about circular 
real estate development, which forms the basis of the research question. 
Moreover, it results in changes in the predetermined KPIs; time, costs and 
quality. Potentially other values that result from the circular economy and the 
attitude of the participants are also included. 

Grouping Category label
What is the current situation, which is the starting point? Linear positive

Current process structures
Linear obstacles

How can the change be enabled? Social driver
Environmental driver
Financial driver
Enabler
Gradually

What changes need to be made? Change value chain
Different business model
Team
Main contractor
Developer
Advice
Architect
Investor
Producer

Under what conditions do these changes take place? Necessary
What uncertainties and barriers appear? Ownership

Organizational
Complexity
Long lifespan
Uncertain impact

What alternatives are made to the circular economy in Lifespan extension
real estate development to anticipate on the Reverse logistics
uncertainties and barriers? Tradable

Biological cycle
Standardize

How do the economic KPIs change regarding the Costs
transformation towards circular economy? Time 

Quality
Value circular

What is the attitude towards the concept of circular 
economy?

Attitude

C
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8. RESEARCH RESULTS 

THIS CHAPTER DESCRIBES THE FINDINGS FROM THE CONDUCTED 

INTERVIEWS AND IS THE RESULT OF THE ANALYSIS DESCRIBED IN THE 

PREVIOUS CHAPTER. THE STRUCTURE OF THE RESULTS IS BASED ON THE 

GROUPING OF THE CATEGORIES AND IS CHRONOLOGICAL ORDERED IN 

OCCURRENCE WHEN IMPLEMENTING THE CIRCULAR ECONOMY IN REAL 

ESTATE DEVELOPMENT, AS MENTIONED IN THE PREVIOUS CHAPTER. A 

DISTINCTION IS MADE BETWEEN INFORMATION ON THE CIRCULAR 

ECONOMY AND VALUE. EVENTUALLY, THESE RESULTS FORM A MORE 

CLEAR VIEW ON REAL ESTATE DEVELOPMENT IN A CIRCULAR ECONOMY 

AND BASED ON THE FINDINGS ON THE VALUE PART, IT GIVES INSIGHT 

ON THE POTENTIAL ECONOMIC VALUE OF THE CIRCULAR ECONOMY IN 

THE REAL ESTATE SECTOR. 

Table 16 shows the structure of this chapter, which is derived from the analysis 
and based on Table 15 from the previous chapter. Information on circular 
economy and real estate development is analyzed based on the frequency a 
certain subject is mentioned. The frequency of all codes is shown in appendix 
6. Only codes or categories mentioned by four or more participants are 
discussed in this chapter, which are referred to as medium or very frequent. 
This results in a description of the exploration on circular real estate economy. 
The information on value is more suitable to be compared and includes tables 
with the overall answer of the participant. Furthermore, to prevent translation 
errors and to preserve the interviews’ original meanings, the quotations are in 
Dutch.  

TABLE 16 LINK GROUPING AND SECTION 

 

8.1 CIRCULAR REAL ESTATE DEVELOPMENT 

This paragraph describes the codes and categories from the interviews that 
refer to the circular economy in the real estate development sector. Considering 
there is no universal definition on real estate development, insights on the given 

Grouping Section
What is the current situation, which is the starting point? Linear economy
How can the change be enabled? Start
What changes need to be made? Changes
Under what conditions do these changes take place? Conditions
What uncertainties and barriers appear? Uncertainties and barriers
What alternatives are made to the circular economy in Alternatives
real estate development to anticipate on the 
uncertainties and barriers?
How do the economic KPIs change regarding the Costs
transformation towards circular economy? Time

Quality
Other values

What is the attitude towards the concept of circular 
economy?

Attitude
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definition and proposed model were questioned. It also aligns the perspective 
of the circular economy for real estate development between the interviewer 
and the participant. This forms the foundation towards the questions on value. 
The findings of each section are described and finish with a conclusion. First, 
the comments on the linear model are described and result in the starting point 
for the implementation of the circular economy in the real estate sector. 
Followed by how the implementation of this circular economy should be 
enabled and stimulated. Then the necessary changes to transform the linear 
real estate development process into a circular real estate model are explored. 
In addition, the conditions under which these changes would take place are 
explained. Furthermore, the uncertainties that arise with these changes are 
covered, as well as other aspects, uncertainties and risks regarding the circular 
economy as stated by the participants. Sections of the codebook (from 
appendix 5) and frequency table (from appendix 6) are added, where 
considered useful. 

8.1.1 LINEAR ECONOMY 

During the interview, the participants were shown the flowchart of the current 
building evolvement as the foundation towards a circular economy. However, 
all participants highlight examples in the current real estate sector that are 
related to the concept of the circular economy or contain certain aspects of the 
circular economy. One participant referred to a project with a temporary 
character:  

‘Dit project is tijdelijk, zoals de projectnaam zegt, het moet er 10 jaar staan 
en wat doe je daarna, na 10 jaar’.  

The aspect of product’s lifespan end becomes a greater issue. Others comment 
the BREEAM label, cradle to cradle and sustainability as a part of the circular 
economy. A participant from the façade sector mentioned that BREEAM 
emphasizes the use of materials, like the aspect of circular material choice. This 
implies that material use is already a subject in the current real estate 
development. Moreover, it was stated that demolition is more securely 
executed and recycling occurs frequently in the real estate sector. In other 
words, participants suggested that first attempts to reverse logistics are 
effected. 

In addition, current structures in the real estate sector were mentioned that 
show similarities to a circular business model. These constructions are PPS1 and 
DBFMO 2. The main characteristics that show similarities with the circular 
                                            
1 PPS: Dutch acronym for Public-Private Partnership (PPP): a form of cooperation 
between the government and one or more private parties. 
2 DBFMO: Organization structure that all phases of a product are concluded into one 
contract with one contractor (Design, Build, Finance, Maintenance & Operate). The 
contractor does not buy a building, but pays for availability during the term of the 
contract. 
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economy are the facts that these constructions focus on a long-term 
commitment, including financing and maintenance. The main difference of PPS 
and DBFMO with the circular economy is the product as a service and the 
closing loop, which is summarized by this quote from a participant:  

‘En dan komt het in ieder geval heel dicht al bij jouw model. Het enige wat 
daar nog niet in zit is het terugnemen’.  

The aspect of taking back the product and restoring it in the economy is not 
included with PPS and DBFMO. In other words, the materials still become waste 
at the end of life. However, it implies that the linear economy is further evolved 
than expected. Even more, some participants stated that the current real estate 
sector is not as linear as shown in the proposed linear flow chart. It was often 
mentioned that the linear model is not a reflection of the current economy. As a 
participant emphasized:  

‘Als ik heel eerlijk ben is dit (wijzend naar traditionele afbeelding) niet de 
situatie is waar we nu inzitten. Ik denk dat we er ergens tussenin zitten, maar 
wel richting deze kant (wijzend naar de circulaire afbeelding)’.  

On the one hand this statement confirms that the current economy is not as 
linear as proposed in the traditional flowchart, but on the other hand it 
endorses that the current economy is not circular yet. 

8.1.2 CONCLUSION LINEAR ECONOMY 

This paragraph gives answer to the question, what the current situation in real 
estate development is, and what the starting point is for implementing the 
circular economy. From the obtained information can be deduced that the first 
steps towards a circular economy have been taken. The participants mention 
examples that include certain aspects of the circular economy, like recycling 
and organization structures with long-term commitments. However, closing the 
material loop is not applied in practice yet; hence, the problems of the over-
exploitation of mostly finite resources and an over-production of waste are not 
addressed yet in the real estate sector. In addition, as expected it cannot be 
claimed that the current economy reflects a circular real estate sector. 

8.1.3 START 

DRIVER: Several motives underlie the circular economy. From the interviews, it 
can be deduced that these motives are financial, ecological and socially 
oriented. An overview of the amount the aspects were mentioned in the 
interviews is shown in Table 17.  
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TABLE 17 FREQUENCY MENTIONED DRIVERS 

 

The social motive was mostly focused on an intrinsic motive of the participants 
in the value chain to change towards a circular economy. The chain partners 
need to see the urge to change towards a circular economy, to maintain the 
world for the next generations. MVO3 was also mentioned as a driver to move 
towards the circular economy. This is closely linked to the ecological drivers, 
where sustainability and energy are important subjects. Eight participants 
mentioned this aspect. This aspect is mostly already an aspect of the business 
model at the moment, considering most given practical examples from the 
participants are focused on this aspect. However, the most important motive to 
implement the circular economy is the financial motive. This confirms the 
assumption from chapter one, that the businesses are mostly interested in the 
circular economy for economic reasons. Particularly, this was most frequent 
mentioned by the participants; all participants mention this at least once. This is 
clearly shown by this quote:  

‘Het moet niet zijn om alleen maar duurzaamheidsredenen, het moet niet zijn 
om imagoredenen dus, het moet gewoon een financiële prikkel zijn’.  

In other words, the financial motive exceeds the social and ecological motives 
with regard to motivation of the circular economy. 

The participants are willing to cooperate in order to implement the concept of 
circular economy in the real estate sector but it needs to be profitable. The 
subcontractors emphasize that with the shift of responsibility, the cashflow 
needs to be shifted as well. With the ownership their risks increase and the 
investment becomes higher. A participant from the façade sector answered on 
the question what they need to implement the circular economy;  

‘Eigenlijk heel suf, maar dat het betaald wordt’.  

                                            
3 MVO is the Dutch translation of corporate social responsibility. 

Category label Financial driver
Code Sustainability Energy Intrinsic motivation MVO Finacial driver
Interview 1 1 2 2 1 2
Interview 2 3 0 3 1 3
Interview 3 0 0 0 0 7
Interview 4 1 1 1 0 2
Interview 5 1 0 0 0 2
Interview 6 2 0 1 0 1
Interview 7 3 0 1 1 8
Interview 8 1 0 0 0 1
Interview 9 0 2 2 1 5
Total times mentioned (a) 12 5 10 4 31

Number of interviews 7 3 6 4 9
1-3 = not frequent
4-6 = medium frequent
7-9 = very frequent

Very frequent Not frequent Medium frequent Medium frequent Very frequent

Environmental driver Social driver
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In other words, as long as the subcontractors are being paid for their activities, 
they are willing to anticipate. A main contractor summarizes: 

‘Als het goedkoper wordt zou iedereen het doen’.  

All participants agree on the fact that the circular economy is enabled when it 
is cheaper or when the benefits are higher. 

INITIATOR: Apart from these motives it was emphasized that an initiator is 
necessary to enable a circular economy in the circular real estate development 
sector. All but one of the participants appointed a party to initiate the circular 
economy. This demonstrates that it is not the task of the interviewed company 
or sector but it is delegated to another party. The majority considered the client 
(provides the building contracts) as the most suitable party to empower the 
circular economy. Three participants explicitly suggest the developer as the 
most suitable initiator. In addition, in many cases the developer is the client. It 
can be argued that it should thus be initiated top-down. As stated by one 
participant:  

‘De opdrachtgever zou zo een oplossing moeten eisen, om dit soort 
oplossingen een kans te geven’.  

The client or developer should initiate the circular economy by asking the right 
question to the market. This has only been stressed by subcontractors (sector 
façade and building installations companies). In addition, it is indicated that the 
current procurement is too financially focused, more specifically: it does not 
stimulate a circular economy. As stated by a subcontractor:  

‘Als je ziet hoe wij acteren met die tenders, met die aanbestedingen; als er 
ergens niet om gevraagd wordt, en dan ga ik wel heel kort door de bocht, 
maar dan bieden we het ook niet aan’.  

He emphasized the fact that subcontractors only deliver what is asked of a 
client. This suggests the subcontractors are followers and subordinate, as 
described in this quote by a subcontractor:  

‘Wij werken natuurlijk voornamelijk vraag gestuurd. Iemand komt met een 
opdracht en wij voeren die opdracht zo goed mogelijk uit’.  

Moreover, a leader and the right question towards the supply chain were 
argued necessary for effecting a change.  

GOVERNMENT INTERFERENCE: Furthermore, four participants expressed that the 
government can influence the transformation towards a circular economy. The 
government can force and stimulate the real estate market to act more circular, 
with laws and regulation. More specifically, a participant stated:  

‘Als je mensen dwingt, dan worden oplossingen gevonden’.  
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Moreover, the government has the authority to motivate the real estate market 
to find solutions. This can also be accomplished by introducing certificates. 
Likewise, it is illustrated that recycling and energy efficiency has proven to be 
encouraged by applying certificates. 

STEPWISE IMPLEMENTATION: Transformation towards a circular real estate sector 
will go gradually. Experience along the way is necessary to refine the concept 
in practice. Moreover, one participant took the complexity of the process a 
step further:  

‘Wat ik merk in de poging is dat iedere keer getracht wordt een soort 
totaalmodel te maken, waarin alles op elkaar aansluit. Maar zo zit de 
economie en de wereld niet in elkaar, in de zin van, dat wordt gewoon  te 
ingewikkeld’.  

He states that the world is not suitable to fit into an overall model as the 
circular economy. All steps in the right direction should be seen as an 
accomplishment. Experience and time are needed to implement the circular 
economy in real estate development. 

8.1.4 CONCLUSION START 

This paragraph illustrated the answer to how the change towards a circular 
economy may be enabled. From the interviews can be deduced that compared 
to the social en environmental driver, the financial driver is the most important 
driver to implement the circular economy. It is of great importance for a 
successful circular real estate development that it is accompanied by a financial 
advantage. It is argued that the cooperation of chain partners is needed in 
order to enable the potential values. 

Furthermore, the change needs to be initiated top down; a client or developer 
should initiate this change. More specifically, subcontractors stress that the 
demand should be more circular; this is a requirement for the subcontractors to 
implement the circular economy. Moreover, the current demand is too much 
focused on lowest cost, making it challenging to innovate towards a circular 
economy. In addition, the government has the most suitable position to 
stimulate the circular economy with rules, regulations or certificates. 
Furthermore, the circular economy should be implemented step-wise. From the 
interviews it can be derived that the economy and more specifically, the real 
estate sector are not capable to implement such a change at once. 

8.1.5 CHANGES 

Now that the findings of the starting point and the related triggers of the 
circular economy have demonstrated, the corresponding changes for the real 
estate development will be discussed. Based on the codes deduced from the 
interviews it can be stated that a circular real estate development results in 
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changes of the current value chain in terms of integration, cooperation and 
roles of the chain partners. This is discussed below. 

VALUE CHAIN: From the codes appeared that integration of the chain and 
cooperation of the different partners in the chain is needed. Particularly, it is 
only possible if the value chain is prepared to cooperate. This is due to the fact 
that many dependencies occur in the process. They need to be willing to 
cooperate. As previously mentioned, the subcontractors are depending on the 
demand from the client. Additionally, as an illustration: a subcontractor 
mentioned the dependency on suppliers and producers. To fully implement the 
circular economy, they need to be willing as well. As stated by a subcontractor:  

‘Het is een cultuuromslag binnen de hele bouw en binnen alle bedrijven die er 
aan vast staan’.  

The implementation of the circular economy affects many companies, within 
and outside the value chain. The need for cooperation was mentioned by five 
of the nine participants. Furthermore, the value chain needs to be restructured 
in order for producers to maintain ownership and regain materials after the 
end of use. On the one hand, participants frequently mentioned the 
requirement of chain integration. On the other hand, none of the contractors 
mentioned the issue of chain integration. This may suggest that main contractors 
do not see the urge to integrate the chain. A subcontractor revealed:  

‘Wat ik wel belangrijk vind, is dat je eerder in een bouwproces met elkaar 
betrokken bent dus waar de grensvlakken met anderen liggen elkaar lopen’.   

This quote clarifies that chain integration is defined as parties being involved 
earlier in the process. This could explain why main contractors did not mention 
this aspect, considering they are involved earlier than the subcontractors. 
Moreover, more impact is generated earlier in the process.  

A few participants approached chain integration differently. More specific, they 
argued the need to compose a team at the start of the process. This team needs 
to contain specialists of all aspects of the circular economy, such as recyclers 
and demolishers. However, this is not mentioned frequently.  

BUSINESS MODELS: The participants mentioned different aspects in relation to the 
circular economy. An overview of the aspects of changing business model and 
the times mentioned by the participants is shown in Table 18. 

As a consequence of the changing value chain and the circular economy, 
revenue models of companies will change, as stated by a participant:  

‘Er moet eerst een heel nieuw business model komen, wil dit echt voeten aan 
de grond krijgen’. All participants acknowledged transformation in the 
business models of the value chain. ‘Je maakt nu wel een ander verdienmodel 
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en dat is veel complexer dan duurzaamheid. Duurzaamheid blijft in het 
traditionele verdienmodel zitten’,  

This participant denotes the complexity of the implementation of a circular 
business model. Likewise, the current developments like sustainability require 
less of a change in the business models. In the circular real estate development, 
the building is offered as a service instead of selling it as a product to an owner 
with almost all related responsibilities, hereby generating a shift of the 
responsibilities deeper into the chain. With these responsibilities, the risks shift 
as well.  

TABLE 18 ASPECTS AND FREQUENCIES OF DIFFERENT BUSINESS MODEL 

 

Related to the business models is the influence of the circular economy on the 
financing. More specifically, the current structure changes, considering the 
payback time is spread over a longer period. Four different participants argued 
financing is an obstacle to implement the circular economy. This is shown in 
Table 18 by the frequency of negative references towards financing. This 
aspect is linked with more cooperation in the value chain. It is proposed to 
establish teams, where one team member is specialized in financing. In 
addition, from the obtained information can be deduced that these participants 
also appointed increase of the investment in the circular economy. However, 
among the subgroups no uniformity on this aspect can be deduced from the 
interviews.  

ROLES: With the shift of risks and responsibilities in the chain, the participants 
propose as shift in the positions in the supply chain as well. In addition, the 
need for a changing value chain also affects the current roles and activities of 
the stakeholders. The interviews revealed changes for the main contractor, the 
consultants, the investor, the architect, the developer and the producer. The 
main findings are presented below. 

The main contractor considers himself as an appropriate party in the chain to 
retain ownership of the product, regarding they assemble the building and are 
suited to retain ownership of this assemblage. As a consequence, the main 

Category label
Code Other 

revenue 
model

Product service 
system

Risk 
allocation Financing

More 
efficient 

cash flow

Partly one-
off

Lease 
constructie

Split labor 
and 

material

Shift of 
cash flow

Interview 1 0 0 1 1(-) 0 0 1 0 0
Interview 2 6 & 2(+) 2 3 1(+) 1 1 0 0 2
Interview 3 0 0 0 0 0 0 0 0 0
Interview 4 5 1 1 0 0 0 0 0 0
Interview 5 2 3 1 1 & 2(-) 0 0 0 0 0
Interview 6 2 0 0 0 0 1 1 0 2
Interview 7 3 0 1 2(-) 0 0 1 0 0
Interview 8 1 1 0 1 & 1(+) 0 0 0 1 0
Interview 9 1 0 0 3(-) 0 0 0 0 0
Total times mentioned (a) 22 7 7 12 1 2 3 1 4
Times positive of a 2 0 0 2 0 0 0 0 0
Times negative of a 0 0 0 8 0 0 0 0 0
Number of interviews 7 4 5 6 1 2 3 1 2
1-3 = not frequent
4-6 = medium frequent
7-9 = very frequent

Very frequent
Medium 
frequent

Medium 
frequent

Medium 
frequent

Not 
frequent

Not 
frequent

Not 
frequent

Not 
frequent

Not 
frequent

Different business model
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contractor needs to be involved in the process longer, considering he has the 
responsibility to maintain the product during the lifespan. However, as 
demonstrated by the main contractors:  

‘Een partij die moet dat afzekeren bij die leveranciers’. 

In other words they or another party, will have to secure the guarantees with 
the producers. Nonetheless, two main contractors emphasized the need to 
transfer ownership at some point, since they are not capable of recycling or 
demolition. This illustrated that main contractors would become more a service 
provider, considering they still need the assurance from the suppliers and 
producers. This designates the producer as a more suitable party to retain 
ownership. Nevertheless, none of the main contractors see the producers as the 
most suitable party; they that the producer does not have that knowledge to 
close the loop either. Furthermore, one main contractor mentioned a more 
influential dominant party in the value chain to retain ownership; he believes 
that the producers do not have enough influence in the value chain. 
Alternatively, he suggests the investor as counterpart to Housing Corporations, 
considering their balance sheet is more adequate. However, the benefits for the 
investor first need to be defined, as previously mentioned by the economic 
driver.  

On the other hand, subcontractors approach the role of the main contractor in 
the circular real estate development differently. As one subcontractor 
mentioned:  

‘Dit kunnen de aannemers helemaal niet’.  

Main contractors will cooperate with other parties who can close the loop, this 
is the specialization of main contractors; organizing. Main contractors as we 
know them are not able to act in the circular economy, as suggested by 
subcontractors; they do not have the technical knowledge. Additionally, they 
suggested a management position for the main contractors:  

‘Dan zal de rol van het bouwmanagementbureau toenemen en geen 
hoofdaannemers meer. Die zullen met name bouwmanagementbureaus 
worden’. 

This indicates a less influential role for the main contractors, however most main 
contractors emphasized the need of their organizational and coordinating role 
in the construction process.  

Some of the subcontractors proposed collaboration with different chain 
partners. This is in line with chain integration and composing a team; combining 
knowledge. The collaboration is suggested to collect knowledge and 
experience from other parties, with the ultimate goal to optimize the product 
and the process, not only at the completion of the building, but during the 
whole life time. As an illustration it is important for the owners of the product 
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that their product is still useful after life, this argues the need for collaboration 
with architects that will design with these products. More specifically, the need 
for circular design is a frequently mentioned aspect by all participants. Circular 
design is one of the three aspects of a circular building; this is discussed in 
chapter 3 and is illustrated in Figure 18 It denotes the need of an architect that 
designs based on the circular conditions. The role of the architect remains, but it 
will be more in control of the circular economy. A participant from the façade 
industry gave the example of the necessity of a ‘circular architect’:  

‘Dat kan wel maar stel je hebt 2000 kozijntjes, die krijg je hier terug, dan 
moet er net een hele fijne architect hebben die precies in die maat 2000 
kozijntjes nodig heeft, of 3 architecten met 3 gebouwen’.  

This denotes that the reverse logistics of the products can only be maintained 
when the returned product or components are assigned to new projects. More 
specifically, the architect should design with second-hand products from the 
supply chain to reduce waste and close material loops. Most subcontractors 
express this as a responsibility of the architect. 

The role of the consultant remains crucial in the circular real estate 
development as appointed by the subcontractors. The advice regarding this 
study is mainly focused on the products. As an illustration, fire resistance and 
sustainability of products still need to be secured. The client remains the need 
for security.  

‘De rol blijft aanwezig, kennis blijf je nodig hebben’,  

As one participant denotes in the above-mentioned quote: the role of the 
consultant will be remained. However, no overall vision for this role can be 
derived from the codes. Additionally, none of the main contractors commented 
on the role and activities of consultants. 

Investors and financers are referred to as roles that most likely change as a 
result of the circular economy. However, no effect on the structure of this role is 
indicated.  

8.1.6 CONCLUSION CHANGES 

In order to implement the circular economy in the real estate development 
process and expose the potential values, some changes were proposed by the 
participants. Subcontractors appointed the value chain to be more integrated 
and cooperative throughout the chain. In addition to these macro changes, 
some changes need to be made on a smaller scale. Particularly, current 
business models of many stakeholders in the real estate development process 
need to change to support a circular real estate development process. 
Moreover, the risks and responsibilities shift within the value chain and it is 
argued by the subcontractors that this has to be accompanied by a matching 
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cashflow. This shift also results in a shift in position in the value chain and the 
associated roles.  

8.1.7 CONDITIONS 

For the purpose of the circular economy the participants suggested several 
essentials. These essentials are necessary for the circular economy to be 
implemented in the circular economy and to uncover the economic value of 
this. An overview of the mentioned necessities is shown in Table 19. Only the 
most frequent mentioned aspects are described. First of all, the participants 
appointed the importance of retention of management and maintenance to the 
owner of the product; this was frequently mentioned. No distinction can be 
made between the subgroups due to various reasons. This code can be 
distinguished into two aspects: (1) maintenance for quality control and (2) 
maintenance as incentive. 

TABLE 19 FREQUENCIES OF CATEGORY NECESSARY 

 

MAINTENANCE FOR QUALITY CONTROL: First of all, the owners wanted to be 
certain that the product is in optimal condition when it returns. If a different 
company executes the management and maintenance, it cannot be assured that 
the product is handled properly. This can be summarized as the importance of 
quality control during operation. Like a contractor stated:  

‘Dan wil ik al het onderhoud aan die installatie doen, want ik wil zeker weten 
dat het een topinstallatie is die ik terug krijg’.  

It acts as a quality guarantee that the product is in optimal condition when 
regaining it after use. It was referred to as a condition to take the responsibility 
as the product owner to close the material loops. Consequently, the cause can 
be traced to the right party more easily.  

MAINTENANCE AS INCENTIVE: In addition to quality control, management and 
maintenance are also incentives for the circular economy:  

‘Aanbieden van producent inclusief beheer en onderhoud zorgt er al voor dat 
producten er anders uit zien’.  

Category label

Code 

Management 
and 

maintenance

Second-hand 
market

Circular 
benchmark

Burden of 
proof

Knowledge 
financing

Quality 
ensurance

Realism
Way of 
renting

Value 
retention

Interview 1 3 2 1 3 0 1 0 0 0
Interview 2 1 0 3 1 0 0 0 0 1
Interview 3 3 6 0 0 0 0 0 0 0
Interview 4 1 0 1 0 0 0 0 0 1
Interview 5 2 0 0 0 0 0 0 2 0
Interview 6 2 0 0 0 0 1 1 1 0
Interview 7 2 0 0 0 0 0 0 0 0
Interview 8 1 1 0 0 0 0 0 0 0
Interview 9 0 1 2 0 2 0 2 1 0
Total times mentioned (a) 15 10 7 4 2 2 3 4 2
Number of interviews 8 4 4 2 1 2 2 3 2
1-3 = not frequent
4-6 = medium frequent
7-9 = very frequent

Very frequent
Medium 
frequent

Medium 
frequent

Not frequent Not frequent Not frequent Not frequent Not frequent Not frequent

Necessary
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This contractor illustrates the effect of integrating management and 
maintenance in the design. It forces the different parties to adopt a long-term 
vision, considering they are responsible for any incidents in the future. 
Currently, products are designed as inexpensive as possible for that moment; 
this is in line with the short-term vision of the stakeholders in the process. In the 
circular economy, the owner is also the one that receives benefits that may 
occur as a result of incorporating management and maintenance at the start of 
development. These benefits result from the circular economy by regaining the 
products after use; the products have more value over time when the 
management and maintenance are done more often and performed by skilled 
persons.  

In addition, the benefits were also specified by a lower frequency of 
maintenance as result of the design. This is summarized by the following 
statement:  

‘Misschien kun je aan de voorkant materialen gebruiken die minder hoge 
frequentie vereisen wat betreft onderhoud. Je kijkt in een langere cyclus naar 
kosten, naar opbrengsten dan dat je een project maakt’.  

Moreover, it was argued by the participants that recycling in the current real 
estate sector is more expensive than assigning it to landfill. This is a disincentive 
for the circular economy. A long-term vision at the start will assumable lower 
the price of recycling, when this aspect is included in the design. 

Moreover, management and maintenance was seen as an incentive for the 
participants since retaining maintenance means an extra cash flow for the 
producer. As a subcontractor emphasized:  

‘maar dat is ook een deel van onze inkomsten’.  

This element of the circular economy is a condition and creates benefits for the 
participants. 

SECOND-HAND MARKET: To enable the circular economy it is important to 
designate or develop a destination for the regained products and materials. 
One participant highlighted the reason why they primarily reuse aluminum, 
rather than other products and materials:  

‘Bij het aluminium gaat het niet eens zozeer om het geld maar het is geregeld, 
je weet waar je naar toe kan’.  

When it is clear for the chain partners where the materials and products could 
go, they are willing to execute it. The participants insinuated that destinations 
for the product are not known, resulting in too much effort to close the loop. 
This is linked to the possible outcome that owners of products will be left with a 
large quantity of stock of recovered materials. A second-hand market is needed 
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to designate all regained products and materials, to avoid waste and large 
quantities of stock. 

CIRCULAR BENCHMARK: From the established codes can be derived that the 
market needs a circular benchmark. At the moment it is difficult to compare a 
circular business case financially, knowing the circular economy will compete 
with the linear economy. A subcontractor describes the current situation and a 
most likely response from the market:  

‘.. ze zijn geeneens geïnteresseerd in exploitatie verlagende oplossingen. 
Want dat is lastig, want dan kan ik het niet vergelijken financieel’.  

This suggests that the market is not ready yet and it needs a benchmark to see 
the potential benefits. All subcontractors in the building installations sector and 
a main contractor presented this condition. This could imply that the market is 
more financially driven towards the building installation sector, compared to 
the façade sector.  

8.1.8 CONCLUSION CONDITIONS 

As previously discussed, change is needed to enable the potential values of the 
circular economy in real estate development. However, the participants 
specified several conditions under which these changes take place. All 
participants emphasized the importance of the retention of management and 
maintenance with the owner/producer of the product. This was considered 
important because the quality during operation can be monitored. This gives 
them more insight in the quality of the product after life. These are conditions 
for the producers/owners to take back the product after life. Moreover, it forms 
an incentive for the circular economy. As an illustration, incorporating 
maintenance and repairs with the design of the product, affects the product; the 
quality and value during life becomes a concern. In combination with the fact 
the products are regained after use, it results in products that are designed with 
a long-term perspective, making the value of the product after use higher. 
Resulting in benefits for the product owner when regaining these products. In 
addition, performing maintenance creates another cash flow for the product 
owner. 

Another necessity to enable the potential values of the circular economy in real 
estate development is a second-hand market for the regained materials. More 
specifically, after the recovery of the materials, it is suggested to create a 
second-hand market. At the moment it is not encouraged to re-use materials 
because it requires a lot of effort.  

A barrier that specifically occurs in the building installations sector is the 
difficulty to benchmark. The client is in need for the possibility to financially 
compare different options.  

8.1.9 UNCERTAINTIES AND BARRIERS 
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On top of the conditions, the codes reveal a few uncertainties and barriers with 
regard to the circular economy. This may create obstacles for expressing the 
potential value for the circular economy in real estate development. The 
mentioned uncertainties and barriers are deduced from codes that are grouped 
into categories. Shows an overview of the different codes that are related to 
the uncertainties and barriers towards enabling the circular economy. Only the 
most codes that are mentioned in most interviews are discussed. In addition, 
some alternatives to remove the barriers and certainties were appointed by the 
participants. Relevant solutions or alternatives are discussed at the respective 
category. Furthermore, the complexity aspects are discussed with the category 
long lifespan, considering the interdependencies.  

TABLE 20 UNCERTAINTIES AND BARRIERS 

 

UNCERTAIN IMPACT: The product service system as an element of the circular 
economy has impact on the users. They no longer have control on the products. 
It is not certain what is going to happen if the user wants to change the interior 
or the installations. It is not clear yet what the consequences are.  

Furthermore, most participants argued that the value of the product for the user 
does not increase. More specifically, the circular economy does not increase 
the comfort for the user or adds functionalities; there are no specific benefits 
regarding the user. In addition it was remarked that it is not probable that the 

Category label Code Mentioned in number of interviews
1-3 = not frequent
4-6 = medium frequent
7-9 = very frequent

Uncertain impact User Medium frequent

Innovation Medium frequent

Risk small businesses Not frequent

Unique building Not frequent

Flexibility Not frequent

Organizational Missing knowledge Medium frequent

Internal organization Not frequent

Complexity Legal complexity Medium frequent

Insurance branche Not frequent

Long lifespan Existance companies Medium frequent

Phasing Not frequent

Suitability product Very frequent

Long-term Very frequent

Developments Medium frequent

Demolition strategy Not frequent

Valuation material Medium frequent

Ownership Main contractor owner Not frequent

Dominant player Not frequent

Ownership Not frequent

Optimum cycle Not frequent

Producer owner Medium frequent
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user is willing to pay more for a circular product, despite the environmental 
and social aspects. This has a consequence that advantages of the circular 
economy cannot be acquired from the revenues. As a subcontractor 
summarized:  

‘Voor de eindklant blijft de waarde het zelfde. Dus dat geld komt uit de 
keten’.  

This emphasized that the benefits for a circular economy may be found 
somewhere else. No difference regarding this topic is found among the 
subgroups 

Innovation is another aspect with uncertain impact arising from the circular 
economy. On the one hand it is argued that innovation is stimulated by the 
circular economy, because the owner wants to provide the highest possible 
performance for the lowest costs causing highest revenues. On the other hand 
was appointed that the circular economy be based on redoing the same 
activity. In other words, the products are used repeatedly, meaning the 
products will be the same over ten years time. This lack of innovation is closely 
linked to standardization of products. Five out of the nine participants stated 
that this is a consequence of the circular economy. In addition, it is appointed 
that it is not desired to standardize the whole building. Participants highlight the 
importance of a building to be unique. As one main contractor emphasized:  

‘Binnen die standaardisering kun je wel heel veel variatie aanbrengen’.  

However, standardization in the building installations may result in optimization 
of the product, more efficient process by repetition and easier and cheaper 
reuse of products. Nevertheless, one subcontractor from the façade sector 
stated that partly standardization in the facades might reduce the costs for the 
architect, due the reduced influence of the architect.  

ORGANIZATIONAL: Another frequently mentioned obstacle is the absence of 
knowledge within the responsible companies. Their organization is not yet 
prepared to implement the circular economy. To close the material loops and 
retain ownership, additional knowledge is needed at the current companies. As 
a main contractor noted:  

‘Ik denk niet dat er veel producenten zijn die de complete recycling cyclus of 
upgrading cyclus allemaal in eigen hand kunnen doen’.  

This denotes the need for additional partners that have the required 
knowledge. This aspect is closely linked to chain integration and the assembly 
of teams. However, it is also found that time is needed to assess the problems 
and uncertainties.  

COMPLEXITY: The existence of the responsibility of the owners cannot be 
guaranteed. This risk was fairly frequently mentioned by the participants. It is 
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unclear what happens with the product and the responsibilities when the owner 
of the product becomes bankrupt. The aforementioned aspects will result in 
complex legal structures:  

‘Maar de juridisch structuur is lastig’.  

This was also often mentioned as a barrier and linked to the long lifespan. The 
participants argued the requirement a legal structure that allocates the 
responsibilities, risks and eventual revenues resulting from the circular 
economy. However, two main contractors and two subcontractors from the 
building installations sector appointed the complexity of this legal structure. 

LONG LIFESPAN: Most barriers highlighted by the participants were related to 
the long lifespan of a building. Moreover, this characteristic distinguishes real 
estate from many other products as previously shown in chapter 2 where real 
estate was compared to consumer goods. For instance, the long lifespan of the 
products in real estate are subject to developments:  

‘De verandering gaat zo snel‘.  

The majority of the participants acknowledged the fact that it cannot be 
predicted what the impact of technical and functional developments is on the 
demand. Participants illustrated the possibility that the products and materials 
as we currently know them are no longer desired. Added is the risk of more 
efficient or effective techniques in the future that are not applicable to the 
regained materials. This affects on the value of the materials and resources at 
the end of life. Particularly, it has impact on the valuation of raw materials:  

‘Vertel jij maar wat het over 50 jaar waard is’.  

Five out of the nine participants expressed this risk and difficulty of measuring 
the benefits of the regained materials on the long term.  

Furthermore, many participants acknowledge benefits of circular economy in 
certain products. However, not all products are suitable for a circular economy. 
As one participant responded on the fact that the structure was no subject of 
this study, but the façade and building installations were chosen due to the life 
span of the different components:  

‘Een deel is geschikt om daar eigendom over te laten bestaan, een ander deel 
misschien helemaal niet’.  

He referred to the long life span of certain products and confirmed the right 
choice exclude the structure of a building. This denotes the complexity of the 
implementation of the circular economy in real estate. It can be interpreted that 
it is questionable if the products related to real estate development are suitable 
for retaining ownership.  
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OWNERSHIP: This study assumed the aspect of retaining ownership of products 
at one party for a circular real estate development. However some 
participants, including all main contractors, question this element. One main 
contractor noted: 

‘Is het dus nodig om als producent eigenaar te blijven, om circulair te worden? 
Kan het ook zonder eigenaar te zijn, dat je circulair blijft? Misschien vormt dat 
ook wel weer een obstakel om daar te komen’ 

He added that in terms of circularity, it might be better to lengthen the lifespan 
instead of facing all complexities and uncertainties as mentioned in this 
paragraph. Another main contractor adds that he sees problems with the 
allocation of responsibilities and risks. As mentioned in the legal structure 
section, it results in complicated legal structures. By the same token, one 
participant suggested an optimum of the circle: at some point the product 
changes ownership, considering it needs a lot of knowledge and experience to 
close the whole circle. This shift of ownership would break the circle:  

‘Uiteindelijk moet het toch weer in de recycling of in de upgrading, het moet 
weer een keer naar een andere partij toe. Dus ergens is er sowieso een 
moment om het eigendom over te geven aan iemand anders’.   

There is no agreement regarding what would be the optimal circle.  

8.1.10 CONCLUSION UNCERTAINTY AND BARRIERS 

As stated in Table 20, the participants appointed several uncertainties and 
barriers that may challenge enabling the value regarding the circular economy. 
More specifically it is not certain what the effect is on the users. It was argued 
that the circular economy does not add value or functionalities to the product; 
hence, the user would probably not pay more the product. In other words, the 
benefits need to arise from costs or time reductions.  

The majority of the participants acknowledge standardization as a 
consequence of the circular economy, considering it stimulates reuse of the 
product by making it cheaper and easier. However, it was disputable what the 
impact of standardization may be on innovation. In addition, it is 
acknowledged that a building needs a level of uniqueness, making 
standardization more suitable for the building installations considering it has 
little effect on the aesthetics. 

Furthermore, to close material loops it is important that the owners have the 
knowledge to do this. Currently, producers and main contractors do not have 
that knowledge. As an illustration, chain integration and working in teams with 
specialized parties were proposed to reduce this barrier. 

The long lifespan of real estate affects the circular real estate development on 
different aspects. During the lifespan, developments may occur that have 
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impact on the value and reusability of the products. Moreover, it is difficult to 
guarantee the existence of the responsible owners over this lifespan. It is noted 
that this is associated with a legal structure of a high level of complexity. 
Moreover, mainly main contractors questioned the necessity of producers to 
retain ownership. In their opinion the ownership of the products needs to 
transfer at some point, considering the act of recycling and upgrading.  

8.1.11 ALTERNATIVES  

Several participants have demonstrated solutions that on the one hand tackle 
the complexity and difficulties resulting with real estate, but on the other hand 
deviate from the circular economy. It was proposed to create marketable 
demolition or material options:  

‘Ik denk meer aan vrije verhandelbaarheid op basis van vrije markteconomie’.  

By making it marketable, the long-term risks are reduced, such as developments 
of raw materials, technical developments, the existence of the owners and 
complex legal structures. Another participant described the integration of 
maintenance and exploitation as a ‘logischere stap’. The circular economy is 
too complex. Main contractors presented these alternatives. It cannot be 
derived from the interviews what underlies the motivation to suggest other 
options. It may indicate that it is due to the changes the main contractor is 
subjected to. As shown before, their business model changes radically. It can 
even be questioned if their current role is desired and necessary in the circular 
economy. 

8.1.12 CONCLUSION ALTERNATIVES 

The main contractors suggested alternatives to the circular economy, such as 
marketable materials, marketable demolition option and only the integration of 
exploitation and construction only. 

8.2 VALUE 

The previous paragraph forms the foundation to the main aim of this study to 
expose the potential economic value of the circular economy. This paragraph 
describes the value of the circular economy deduced from the interviews. 
Participants were asked to answer the question if the circular economy in the 
real estate development sector has influence on value. As described in chapter 
5, economic value in current real estate development is measured by the 
respective KPIs; costs, time and quality. Each of these KPIs is discussed 
separately. The KPIs make it possible to compare the different answers; hence, 
an overall indication towards the KPIs is summarized in tables. In some cases it 
was not possible to discuss all KPI due to the experience and knowledge of the 
participant and/or the structure of the interview. All relevant codes are 
discussed below and a more detailed overview can be found in appendix 8. 
Furthermore, this paragraph shows other values resulting from the circular 
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economy that are not covered by the predetermined KPIs, but are appointed 
by the participants. This indicates on the insufficient current measurement 
method. This paragraph finishes with an overall attitude from the participants 
about the circular economy. 

8.2.1 COSTS  

To fully cover costs, these are subdivided into construction costs, honoraria, 
financing costs, exploitation costs and other cost related aspects. A short 
overview on the perspective of the participants on the costs is given in Table 
21; a detailed overview is shown in the appendix 8. 

CONSTRUCTION COSTS: The participants differed in their view on construction 
costs. One participant commented on a more efficient process in the circular 
economy, resulting in lower construction costs. Another participant focused 
more on materials, namely that it would become cheaper because waste is 
reduced and currently waste has to be paid for. In addition, the regained 
materials can be used as new input, resulting in lower material costs. Two 
contractors were less positive about the costs and did not think that it becomes 
cheaper:  

‘Constructiekosten blijven natuurlijk een groot deel bepaald door een stuk 
grondstoffen en arbeid’. 

This shows that the costs will not necessarily go up, but will remain the same 
considering resources and labor mostly determine the constructions costs.  

HONORARIA: As previously stated in this chapter, knowledge is something 
essential in the process, hence consultants remain a stakeholder in the circular 
economy and honoraria remains a cost. However, some participants stated that 
the costs for honoraria can decrease when the circular economy is implemented 
in the process:  

‘Maar ik denk doordat de honoraria steeds lager is geworden, veel kennis 
naar installateurs en producenten zal gaan’.  

Therefore on the one hand, the knowledge and cost will switch to another party 
as a consequence of the circular economy. On the other hand participants 
mentioned a decrease in honoraria resulting from more efficiency. Nonetheless, 
it can be summarized that no clear perspective on the honoraria changes can 
be developed but a small decrease is expected. 

INSURANCES: The cost for insurances appeared to be a difficult topic for the 
participants. As one participant commented: ‘ 

Verzekeringen is niet mijn expertise’.  
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This resulted in weak arguments, without much conviction by the participants. It 
was stated that it would be complex and can be encrypted in the total amount 
of cots of the product.   

FINANCING COSTS: This was also the case with the cost of financing. Even 
though financing is a much-discussed topic in the interview, this was mainly 
focused on the financing structure. Few legitimate answers were given on the 
impact of the circular economy on these costs. However, one participant 
highlighted that most costs will shift from CapEx to OpEx:  

‘Misschien dat het onderaan de som gelijk blijft, maar er vindt een 
verschuiving plaats van Capex naar Opex’.  

Capex refers to the capital expenses, which are issued when a product is 
purchased. Opex refers to the operating expenses, which are ongoing costs to 
run the basic business of a company. In real estate this means that the rent 
drops and the service costs will rise. On the one hand, acquisition costs are 
lower because products are provided as services. On the other hand, the 
performance of the product is paid and the financing will be encrypted in the 
service costs, considering the user does not have to do the investment himself. 
This does not necessarily imply a change in the costs on the long term. 
Nonetheless, only a few participants mentioned this.  

Furthermore, the participants used the example of a lease construction of a car 
for the financing of circular real estate. Particularly, the lease company 
encrypts the financing of the car in the monthly payments of the user. This will 
also occur when a building is offered as a service. 

EXPLOITATION COSTS: As previously stated, by integrating maintenance and 
repairs in the design, it reduces the maintenance costs. The prior investment 
may be higher, but the exploitation costs may reduce as a consequence. 
Mostly resulting self-interest of the product owners; they bear the risks. This is in 
contrast to the current real estate development where the construction and 
maintenance is divided over different companies. In addition, it is noted that in 
the circular economy skilled companies perform the maintenance, resulting in 
more efficiency. However, one participant noted:  

‘Ik denk dat dat meer in het ontwerp zit. Als jij gewoon slim ontwerpt, inclusief 
nadenkend over beheer en onderwerp, dan gaan de kosten wel omlaag’.  

The costs can be lowered, however, it is a consequence of the design and a 
result of a higher investment. 

OTHER COSTS: Aside from these values there were a number of other cost-
related aspects raised by the participants. One participant mentioned that 
innovation is necessary to make the circular economy a success, however, it 
would be accompanied by a higher investment. In addition, on the long term 
this will be earned back. The initial costs will rise to optimize the product during 
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the whole lifecycle: the bottom line being that it will be cheaper. This was also 
referred to by a participant:  

‘Op het moment dat men meer op kwaliteit gestuurd gaat worden, dan gaat 
die prijs uiteindelijk omhoog. Maar voor de totale levensduur van een gebouw 
denk ik dat de kosten juist omlaag gaan’.  

Considering the real estate market at the moment is mostly cost driven, with a 
demand focused on providing performance, this may shift. Resulting in costs 
spread over a longer period, making it cheaper on the long term. This is also 
referred to as the shift from Capex to Opex. 

TABLE 21 SUMMARIZED ANSWERS TO THE QUESTION IF THE CIRCULAR ECONOMY 
HAS INFLUENCE ON THE CURRENT COSTS 

 

8.2.2 CONCLUSION 

CONCLUSION CONSTRUCTION COSTS: The circular economy may lead to lower 
construction costs, however only one participant acknowledged it. The circular 
economy is focused on reducing waste, for construction costs this means less 
costs since waste transport and waste treatment currently needs to be paid. In 
addition, the regained materials can be used as input for new products 
resulting in lower material costs. However, most participants do not see a 
significant change in the construction costs as result from the circular economy. 

CONCLUSION HONORARIA: as previously mentioned, the role of the consultant 
will change. However, it was not acknowledged that this would have impact on 
the hight of the cots. Moreover, no clear statement can be deduced from the 
obtained information that the circular economy has influence on the circular 
economy, rather than it can become more efficient as a result of collaboration 
between chain partners. 

CONCLUSION INSURANCE: For the participants it was challenging to argument an 
answer; as a consequence no clear conclusion can be drawn from the little 
obtained information. 

CONCLUSION FINANCING COSTS: It is emphasized that the circular economy 
results in a shift from Capex to Opex. This means that the rent drops and the 
service costs are higher. As a consequence, the acquisition is lower, 
considering the product is offered as a service. However, the financing may be 

Interview no. Construction costs Honoraria Insurances Financing costs Exploitation costs Other
1 Decrease Increase No opinion Not discussed Decrease Increase
2 Not discussed Decrease No impact Decrease Increase No impact
3 Decrease Decrease Increase No opinion Decrease Decrease
4 Decrease No opinion No opinion Not discussed Decrease Decrease
5 No impact Not discussed Not discussed Increase No impact Increase
6 Not discussed Decrease Not discussed Not discussed No impact No impact
7 Not discussed Not discussed Not discussed Not discussed Not discussed Decrease
8 No impact Decrease Not discussed No opinion Decrease Decrease
9 Not discussed No impact No opinion Not discussed Decrease No impact
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encrypted in the service costs, since the user does not have to do the 
investment. 

CONCLUSION EXPLOITATION COSTS: As a result of the retaining ownership of the 
producers, the exploitation costs will be lower. They want to avoid the risk of 
complications in the future, considering it is their responsibility in a circular 
economy. It acts as an incentive. However, this is associated with a higher 
investment. It can be summarized that on the long term the exploitation costs 
do not significantly change.  

CONCLUSION OTHER COSTS: At the start of the transformation towards a circular 
economy, the costs may be higher. This is mainly the result of the insecurities 
and the need for more engineering and consultation. However, on the long 
term it is appointed that these costs are lower. 

8.2.3 TIME 

The value time is measured by design time, construction time and total project 
time. This last component includes a general perspective on the value time. An 
overview of the answers of the participants on the question what the effect is of 
the circular economy in real estate development on time is shown in Table 22. 
Two interviews were not suitable for this analysis. In one interview the aspect of 
time was not discussed and in the other interview the participant indicated that 
it is difficult to assess the effect of the circular economy on time. 

DESIGN TIME: The majority of the participants stressed that the circular economy 
in real estate development has no impact on the design time. On the contrary, 
one participant stated:  

‘Vaak is het nu zo dat een gebouw geheel uitgewerkt wordt, omschreven waar 
het aan moet voldoen. Dan wordt alles aan de kant geschoven en dan wordt 
het op de markt gezet en trekken mensen het naar zich toe. Die vinden er 
allemaal wat van, dan komen discussies en noem maar op. 3D modellen die al 
in het begin van het proces gemaakt zijn, moeten hier gemaakt worden of 
verfijnd worden’. 

This suggests a more efficient design process compared to the current process. 
However, it indicates a result of chain integration. Furthermore, with increasing 
standardization the engineerstime may be lowered.  

CONSTRUCTION TIME: The construction process will be optimized, resulting in a 
decrease in construction time. The circular design affects the construction time 
the most, as denoted by this quote:  

‘Kijk, als je in staat bent om demontabel of remontabel te ontwerpen en 
bouwen gaat de omloopsnelheid enorm omhoog en neemt de bouwtijd enorm 
af, daar geloof ik wel in’.  
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Design to disassemble and standardize changes the way of assembly and 
consequently decreases construction time. The participants that acknowledge a 
decrease in construction time addressed this. In addition, the aspect circular 
process has little impact on the construction time. No difference was found 
between the answers of the different various participants.  

TABLE 22 SUMMARIZED ANSWERS TO THE QUESTION IF THE CIRCULAR ECONOMY 
HAS INFLUENCE ON THE CURRENT TIME 

 

8.2.4 CONCLUSION 

CONCLUSION DESIGN TIME: The design time may be reduced with the 
implementation of the circular economy. However, this is mostly a side-effect 
from standardization and chain integration and not a consequence of the 
circular economy itself. 

CONCLUSION CONSTRUCTION TIME: As a result of the circular design, the 
construction time decreases. The aspects of standardization and design to 
disassemble, result in a more efficient construction process. 

8.2.5 QUALITY 

The participants were asked to estimate the impact of the circular economy on 
the quality of the products. Two main contractors acknowledged that quality 
would increase but not as a result of the circular economy. This would mainly 
be the result of the product-service systems and the design integrated 
management and maintenance:  

‘Ja, de kwaliteit van het product zal toenemen, maar niet als gevolg van 
circulaire economie maar als gevolg van afhankelijk maken van 
beschikbaarheidsvergoeding of huur, dat denk ik’.  

The participants from the sector building installations also acknowledged the 
fact that the quality will rise when the producer responsibility is extended. The 
producer wants to avoid risks and thereby invests more in the product, aiming 
for a higher exit value, which leads to higher quality: ‘Puur eigen belang’, as a 
participant expressed. 

However, it is suggested that it is accompanied by higher costs. More 
specifically, the initial investment will be higher in the circular process 
compared to the traditional process:  

Interview no. Design time Construction time Total project time
1 No impact No impact No impact
2 No impact Little decrease No impact
3 No impact Decrease Decrease
4 No impact No impact No impact
5 Not discussed Not discussed Not discussed
6 Decrease No opinion Decrease
7 Not discussed Not discussed No opinion
8 Increase No impact No impact
9 Decrease Decrease Decrease
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Maar aan die betere kwaliteit hangt gewoon een prijskaartje’.  

This suggests that higher quality directly leads to higher costs. On the contrary, 
in the costs section (prior discussed) it is argued that on the long-term the costs 
will not necessarily be higher. 

The quality aspect was appointed often in combination with standardization. It 
would increase quality, considering standardization provides scope for 
optimization:  

‘De kwaliteit zal exponentieel toenemen, omdat er nu heel weinig routine 
wordt opgebouwd. Door herhalingen kan je het efficiënter en sneller bouwen’.  

Another participant added that we are now making prototypes; each time we 
built and prototypes never have the optimum quality.  

A lease car was mentioned six times as an example or comparison for the 
circular real estate sector. This product is highly standardized; only a number 
of adjustments are possible, resulting in optimization and economies of scale. In 
addition, the management and maintenance are regulated and executed by the 
owner. This is mostly planned on fixed times to prevent any inconveniences. 
More specifically, experience has shown what maintenance certain products 
need. In addition, it provides the owner insight on the condition of the car. 
According to many participants this can also be applied to real estate, to 
increase the quality. Nonetheless, it is noteworthy that a car is a different 
product with a shorter lifecycle and with less need for variety.  

TABLE 23 SUMMARIZED ANSWERS TO THE QUESTION IF THE CURCULAR 
ECONOMY HAS INFLUENCE ON THE CURRENT QUALITY 

 

8.2.6 CONCLUSION 

As a result of the product-service systems the quality of the products will 
increase. More specifically, the quality increase is a side-effect of the circular 
economy. The producers have self-interest to increase the quality, considering 
they are responsible for the performance. In addition the higher quality is 
associated with higher costs, the subcontractors considers this as an 
improvement for the revenue model. Particularly, the higher quality needs to be 
paid for. Furthermore, it was appointed that standardization positively affect 
the quality of the product, considering more routine is constructed and the 
products is optimized. 

Interview no. Quality
1 Higher
2 Higher
3 No impact
4 No impact
5 No opinion
6 Higher
7 Higher
8 Higher
9 Not discussed
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8.2.7 OTHER VALUES RESULTING FROM CIRCULAR ECONOMY 

In addition to the predetermined values, which have been discussed above, 
other values or changes in value are revealed in the codes. Furthermore, as 
previously stated, participants suggested that for the user the value of the 
product does not increase as a consequence of the circular economy:  

‘En ik denk niet dat het voor de eindklant waardetoevoegt. Voor de eindklant 
blijft de waarde hetzelfde’.  

Therefore it is not certain whether the user is willing to pay more for a circular 
building. Nonetheless, one participant states:  

‘Het hebben van een circulair model rondom een pand, dat zouden die 
huurder moeten omarmen. Je betaald minder voor het pand, maar meer voor 
het model. Want ik krijg een veel duurzamer pand dat bijdraagt aan een 
aantoonbaar betere samenleving en wereld’.  

Thus, a user should be willing to pay more for a circular building. This incentive 
should be socially driven because the user would contribute to a better world 
and society. However, it can be questioned if a user is willing to pay more for 
a circular building in times of oversupply. This is summarized by a contractor 
who stated that the benefits result mainly in cost reduction rather than in value 
increase:  

‘Waar het wel kan schelen is juist de kosten kant. Ik denk wel dat er redenen 
zijn om het te doen, maar die zitten niet altijd in de opbrengsten kant’.  

Another value derived from the interviews that arises from the circular economy 
is the result of the reverse logistics. The owners regain their products and can 
use this as new input for products. The two producing companies see an extra 
cash flow as a result of the circular economy. A producer referred to changes 
in values resulting from the circular economy as: ‘ 

Je eindwaarde, je restwaarde. Hier wordt nu gewoon veelste weinig over 
nagedacht’.  

This could be explained with the fact that the producing companies have a 
destination for the regained products. Conversely, a contractor also expressed 
the value of the reverse logistics and an element of the construction costs:  

‘Lagere kostprijs, waar we het net over hadden. Hergebruiken van alle 
grondstoffen in een nieuw project wat lagere grondstofwaarde met zich 
meebrengt, omdat je het kan hergebruiken. Nu brengen we het naar de 
sloper en  moet je nog betalen om het af te voeren ook’.  

He approaches the exit value as a decrease in demolition costs and 
transportation costs of the waste.  
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Furthermore, the circular economy creates a new or extra revenue model for 
the producers. They perceive the revenues of the product, the service and the 
regained materials. One subcontractor emphasized this as:  

‘Dus ik denk dat bedrijven daar zeker voor open staan, omdat het platgezegd 
gewoon een nieuw verdien model is’.  

In other words, the circular economy adds value to the owner of the product by 
increasing the cash flows. 

8.2.8 CONCLUSION OTHER VALUES 

Most benefits from the circular economy result in cost reduction instead of an 
increase in value. More specifically, the product does not rise in value in the 
perspective of the user. In addition, value derived from the circular economy 
was appointed in closing the material flows: most producing companies see a 
value in the regained materials. This can be used as input for new products, 
resulting in lower costs for input. Additionally, it results in lower demolition 
costs.  

Furthermore, the circular economy creates business for the producer as product 
owner, making it valuable for the product owner since it increases the revenue 
model. 

8.2.9 ATTITUDE 

The overall attitude regarding the circular economy of the participants can be 
derived from the interviews. A distinction in attitudes can be made by the 
different sectors of the companies, considering they are not unanimous. An 
overview is given in Table 24. More specifically, the main contractors were not 
convinced that the circular economy is the answer in the current economy. They 
regard there to be no significant advantages as a result of the circular 
economy. They believe that other developments will have more impact and are 
easier to implement. This was also illustrated in the proposed solutions of the 
main contractors in the previous paragraph.  

Subcontractors from the sector building installations viewed the circular 
economy as an ideology that we ought to pursue. However, they 
acknowledged the new revenue model as a benefit. In addition, it is stressed 
that there are some hurdles that must be overcome.  

The participants from the façade sector find themselves in the middle of the 
aforementioned attitudes; they are more skeptical towards the circular 
economy. However, when it proves to be a business model, they are more 
positive. 
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TABLE 24 ATTITUDE OF PARTICIPANTS ON THE CONCEPT CIRCULAR ECONOMY 

 

8.2.10 CONCLUSION 

The attitudes about the circular economy range between the subgroups. Main 
contractors are least positive in contrast to the subcontractors. This can be 
substantiated by the fact the business of the subcontractor as owners of the 
products will increase as a result of the circular economy and it is not clear 
what the role and business of the main contractor will be. 

8.3 CONCLUSION 

The goal of this chapter was to provide an answer to the research question; In 
what way does the circular economy add economic value to the commercial 
real estate development process from the perspective of real estate 
developer? In order to provide an answer to this question, it is fundamental to 
obtain a clear view of circular real estate development.  

In the interviews an exploration of the circular economy in the real estate sector 
is executed. The participants emphasized that the current real estate 
development is further evolved towards a circular economy than proposed, 
however it does not reflect a circular economy. It is indicated that a financial 
driver is needed to implement the circular economy in real estate development. 
Furthermore, it was noted that it needed to be initiated top down by the client 
or developer. In addition, government interference will significantly empower 
the transformation. The proposed transformation by the participants was mostly 
focused on the value chain and the positions in the value chain. To enable the 
circular economy some roles and business models of the chain partners need to 

Interview no. Attitude on circular economy Attitude +/o/-
1 The circular economy is a proper vision for the future. We expect 

that it will have to go this way in the future, but there are still a 
number of barriers

+

2 The circular economy is not a threat, but it is an opportunity and 
the tenant should want to pay for it +

3 There is no clear opinion found on the attude about the circular 
economy o

4 The circular economy is probably not the desired answer and it 
is not a future-proof development. I have more faith in the 
acceleration of intelligent buildings and a long term vision in the 
supply chain

-

5 Retain ownership is something we desire and want to achieve. o
6 With the right partners in a team it will definitely work, but only 

with certain parts of the product +

7 It is a charming ideology but I am skeptical, there are still some 
obstacles along the road to make a fitting business model. There 
is a chance that in a couple of years it is looked at as another 
empty slogan

+

8 It is a welcome development, but it is very complicated and it 
should not be overestimated. Furthermore, I am not totally 
convinced on the advantages. I think it makes more sense to 
integrate build and operation

o

9 I think it is an ideology, where we need to go in the future, but 
there is a large transition needed +
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change. The most discussed aspect by the participants was the shift of the risks 
and responsibilities in the value chain; this should be accompanied by a shift of 
the cash flow.  

Furthermore the participants noted a few conditions to enable the change 
towards the circular economy in real estate development: (1) retaining 
management and maintenance at the producer/owner of the product to 
supervise the quality. In addition it serves as an incentive, considering they 
want to regain the products in the most optimum condition, with the highest 
value possible. (2) A second-hand market, to designate the regained products 
to a destination and (3) a financial benchmark to convince the client with the 
potential benefits.  

From the established codes can be deduced that despite these conditions, 
several uncertainties and barriers subsist. More specifically, (1) it is uncertain 
what the impact is on the user, considering the comfort or functionality for the 
users will not increase. In addition, standardization is a consequence of the 
circular economy and it is uncertain how this affects the real estate. The circular 
economy has impact on organizational level as well: (2) the companies 
currently do not have the knowledge to close the material flow. Furthermore, as 
a consequence of (3) the long life span of a building, it is subject to many 
developments that potentially affect the value of the product in the future. 
Moreover, it cannot be assured that the responsible companies still exist at the 
end of the use period, considering this period is long in real estate. This results 
in (4) complex legal structures. In other words, not all products are suitable for 
retaining ownership during lifetime. For real estate this results in (5) difficulties 
regarding ownership. It is questioned if there is another optimum to interrupt 
the circle. According to several participants the product needs to shift from 
owner at some point, regarding the knowledge and skills for upgrading and 
recycling.  

As alternatives several participants suggested to introduce marketable materials 
or marketable demolition options. Another alternative was to solely 
implementing the integration of exploitation and construction. 

These uncertainties and barriers may form an obstacle for the potential 
economic value of real estate development in a circular economy. 
Notwithstanding, based on the current measuring method with the respective 
KPIs costs, time and quality this was assessed by the participants. It was 
indicated that the construction costs and exploitation might be lowered by the 
circular economy. Further, no difference was appointed for honoraria, 
financing costs and insurance by the participants. Additionally, the investment 
for the producers will be higher in the circular economy, as a reaction to 
reduce risks and associated costs in the future. However, on the long term this 
might be approximately the same as in the current situation. 
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According to several participants the consequences from the circular economy 
are standardization and value chain integration. It is indicated that these 
consequences make the design and construction time more efficient resulting in 
a lower time. In other words, reduced time is a side-effect of the circular 
economy. The quality of the products may increase since the producers are 
responsible for the performance and costs during operation. Besides the 
predetermined KPIs, other values arose from the interviews; it can be indicated 
that (1) the benefits for the circular economy cannot be deduced from the 
revenues, considering it does not increase the value for the use. In addition 
several participants saw (2) the regained materials as a value; it can be used 
as input for new products or they can be sold. It is also demonstrated that the 
circular economy creates (3) extra business for producers that remain owner 
the products. More specifically, revenues are found in the product, services and 
the retained materials. 

Overall can be stated from the conducted interviews that the attitude towards 
the concept of circular economy differs among the subgroups. Compared to the 
subcontractor, the main contractors are more skeptical towards a 
transformation towards a circular economy and the accompanied benefits. 
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9. CONCLUSION, RECOMMENDATION AND 
REFLECTION 

THIS CHAPTER FORMS THE CONCLUSION OF THE RESEARCH AND 

DISCUSSES THE CONCLUSIONS THAT CAN BE DRAWN FROM THE 

INFORMATION OF THE CONDUCTED INTERVIEWS. FIRST THE SUB 

QUESTIONS FROM THE FIRST CHAPTER ARE ANSWERED. THIS FORMS THE 

FOUNDATION FOR THE OVERALL CONCLUSION THAT IS THE ANSWER TO 

THE CENTRAL RESEARCH QUESTION. FURTHERMORE, THIS CHAPTER 

ILLUSTRATES RECOMMENDATIONS FOR FURTHER RESEARCH AND REAL 

ESTATE DEVELOPMENT, DEDUCED FROM THIS RESEARCH. THE LAST 

PARAGRAP IS WRITTEN FROM THE PERSPECTIVE OF THE RESEARCHER AND 

INCLUDES REFLECTION OF THIS STUDY.  

9.1 CONCLUSION 

The conclusion is formed by answering the research question. In order to 
answer the research question, four sub questions were formulated at the start of 
this study. These questions form the foundation to the objective of this study. 
The research objective is defined as followed: 

PROVIDE AN UNDERSTANDING OF A CIRCULAR REAL ESTATE DEVELOPMENT 

PROCESS AND INVESTIGATE THE ECONOMIC VALUE OF THIS PROCESS TO THE 

REAL ESTATE DEVELOPER TO OBTAIN AN INCENTIVE TO IMPLEMENT THE 

PRINCIPLES OF THE CIRCULAR ECONOMY IN THE REAL ESTATE DEVELOPMENT 

PROCESS. 

The first aspect to achieve the research objective is to obtain information on the 
real estate development process by answering the following question. 

HOW IS THE REAL ESTATE DEVELOPMENT PROCESS STRUCTURED FROM THE PERSPECTIVE 

OF THE REAL ESTATE DEVELOPER? 

Real estate development encompasses a range of activities to add value by 
develop or redevelop real estate. The process to achieve this goal is divided 
into five phases; initiative phase, design phase, realization phase, operation 
phase and end of life. The real estate developer is the coordinator of the 
activities to convert ideas on paper into real property for own account and risk. 
Currently the self-initiated projects by the developers do not include the end-of-
life of the building. From the interviews can be deduced that the current real 
estate development is not as linear as proposed. More specifically, a number 
of feedback loops are already visible, for example real estate is active on 
recycling materials. However, it does not reflect a circular economy as well. 
This results in the second sub question of this study:  
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WHAT IS THE CIRCULAR ECONOMY? 

The concept of the circular economy is a combination of a number of different 
schools of thought. It engages the whole economic system that focuses on 
closing material flows and is restorative or regenerative by intention and 
design. In addition, the value of the used resources is maximized and value 
destruction is minimized. The Ellen MacArthur Foundation (2013a) developed 
five different principles to apply the circular economy into practice. The 
technocycle includes inorganic products and distinguishes four different ways to 
close the loops; lengthening lifecycle, reuse/redistribute, refurbishment/ 
remanufacture and recycle. Another important aspect to successfully implement 
the circular economy is the shift from selling products towards providing 
services. This results in product service systems, with the addition of reverse 
logistics.  

WHAT IS A CIRCULAR REAL ESTATE DEVELOPMENT PROCESS? 

This study enriches existing literature by providing insight and a definition of the 
real estate development process in a circular economy (circular real estate 
development): 

“CIRCULAR REAL ESTATE DEVELOPMENT IS A MULTIFACETED BUSINESS, 

ENCOMPASSING ACTIVITIES THAT RANGE FROM THE RENOVATION AND RE-LEASE 

OF EXISTING BUILDINGS TO THE PURCHASE OF RAW LAND AND THE SALE OF 

IMPROVED PARCELS TO OTHERS WHERE THE VALUE OF USED NATURAL 

RESOURCES IS MAXIMIZED AND DEPRECIATION OF RESOURCES IS MINIMIZED 

THROUGHOUT THE WHOLE PROCESS. DEVELOPERS ARE THE COORDINATORS OF 

THOSE ACTIVITIES, CONVERTING IDEAS ON PAPER INTO A CIRCULAR BUILDING 

WITH THE OBSERVANCE OF CLOSED MATERIAL FLOWS”.  

The mentioned circular building is based on three principles; circular design, 
circular material choice and circular process. 

For this study it is assumed that the building is circular in design and in material 
choices. Particularly, the focus is on maintaining the circularity in the future and 
how this should be structured and coordinated. As previously stated, the 
coordination is the main activity of the real estate developer. The participants 
indicate the real estate developer and the client as the most suitable parties to 
initiate the circular economy in the real estate sector. In addition, the market 
should be more focused on a circular economy and should be less financially 
driven. This is in line with the findings of Loppies (2015), Mont & Bleischwitz 
(2007) and Antink et al. (2014). This should be enhanced by rules and 
regulations of the government; forcing the market players to find solutions 
towards a circular economy. These aspects are considered necessary to enable 
the circular economy. 



 114 REA L ES TATE DEVELO PMENT  IN CIR CULAR  EC ON OM Y 

A building is approached as an assembly of different layers, where the focus is 
on skin and services (respectively, façade and building installations). This scope 
forms an extension of the study of van de Kaa (2013). His suggestions to 
investigate the skin and services as applicable for the circular economy are 
executed in this study.  

The circular real estate development process includes a result-oriented system 
that provides products as a service. The owner of the product gets paid based 
on the performance of the product. More specifically, the façade and building 
installation are provided as a service; hence comfort is offered to the users. No 
unambiguous statement can be made on the ownership of the products. Both 
producers and main contractors consider themselves as suitable owners of the 
products in the product service system or appoint other suitable owners. 
Nonetheless, it may be suggested that current business models need to be 
changed in order to innovate towards a circular economy. As an illustration, 
risks shift deeper into the value chain and the earnings should shift as well 
according to the participants of this study. 

The proposed transformation affects all chain partners and may require a 
restructure of the current value chain. The participated subcontractors (façade 
and building installation) recommend chain integration that enables an earlier 
involvement of the subcontractors. Moreover, the subcontractors have the 
knowledge of the product, but state they do not have the power to change the 
current structure of the supply chain. Consequently, it was indicated that 
knowledge needed to be combined in order to improve a circular building. 
Knowledge on financing, organizing, demolition and recycling is needed to 
achieve the real estate development in a circular economy according to several 
partticipants. This implies the need for consultants and other parties to facilitate 
these aspects.  

The participants denoted a circular design is crucial in circular real estate 
development; hence it requires architects who design for the purpose of the 
circular economy. This may stimulates closing the loop, considering materials 
have a designated destination. The participants suggest that a second hand 
market for regained materials could empower the circular economy. 

Based on the obtained information, it is not agreed what the role of the 
contractor would be in the circular economy. This could range from building 
manager to owner of the assembly of products. The obtained information is 
illustrated in the figure below. 
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FIGURE 26 CIRCULAR REAL ESTATE DEVELOPMENT 

According to several participants, real estate development in a circular 
economy requires a vision that exceeds the lifespan of the product. For the 
chosen building layers this means a long-term vision, not only for the owners 
but also for the other stakeholders to secure the circular thought. 

Based on the conducted interviews can be indicated that the financial driver 
needs to be clear in order to achieve a transformation towards the circular 
economy. This insinuates the importance of the economic value of a project and 
the respective value of this study. 

WHAT IS ECONOMIC VALUE IN THE PERSPECTIVE IN REAL ESTATE DEVELOPMENT? 

Economic value in this study is defined as a reflection of the real estate 
developer on the unique project objective, needs and desires in terms of the 
price that will be paid for the highest and best use of real estate, which in an 
unfettered market, is determined by the forces of demand and supply. 
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Moreover, the project objective, needs and desires in real estate development 
are focused on project success and is measured by using KPIs. More 
specifically, a KPI is the measurement of performance that is critical to the 
success of an organization. For current real estate development can be stated 
that time, quality and costs are the most determining factors. The KPIs time, 
quality and costs are used to measure the economic value of real estate 
development in a circular economy, compared to the current real estate 
development. 

IN WHAT WAY DOES THE CIRCULAR ECONOMY ADD ECONOMIC VALUE TO THE 

COMMERCIAL REAL ESTATE DEVELOPMENT PROCESS FROM THE PERSPECTIVE OF REAL 

ESTATE DEVELOPER? 

In the current economy the success of real estate is measured by costs, time and 
quality. This study shows that the real estate development in a circular economy 
does not directly influences the criteria of costs and time significantly for the 
real estate developer. A considerable change for the real estate developer is 
the shift from CapEx to OpEx. In other words, the rent for the user might 
decrease and the operational cost might increase as a consequence of 
providing the building as a service. This has consequences for the book value 
and investment potential of the product. In addition it is argued by participants 
that it is not, by definition, a saving of costs. Nevertheless, from the interviews 
cannot be derived what the effect is on the business model of the real estate 
developer. However, some other salient points are discussed. 

The product-service system is an element of real estate development in a 
circular economy and according to many participants this element results in an 
increase of the quality of the products. As a matter of fact, the producers, as 
being the owner of the products, have self-interest to increase the quality, 
considering they are responsible for the risks and possible financial 
consequences during operation. Nonetheless, this increase of quality was 
indicated by the participants to be achieved by investing more by the 
producers. However, it is a shift of the costs; it is emphasized by several 
participants that on the long term the expenses will be similar to the current 
situation. More specifically, by investing more up-front, the costs for and 
frequencies of maintenance, repairs and other errors during life are lower, 
compared to the current real estate development. In other words, it is indicated 
that retaining maintenance at the producers acts as an incentive to improve 
quality of the product and reduce costs on the long-term. In addition, the long-
term vision may be needed for the circular economy results in integration of 
design and management and maintenance. Accordingly, products might be 
designed differently; as a result of anticipating on ease of maintenance and 
repair, the costs might be lower. 

More important for this study, participants highlight that the circular economy 
acts as an incentive to improve the quality of the product during operation, for 
the purpose of regaining the products after use with the highest economic value 
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as possible. This emphasizes that the circular economy may generate higher 
quality of products. 

The participants of this study suggest that standardization is a consequence of 
the circular economy. Moreover it is illustrated that standardized products (with 
fixed measurements) increase the ease of reusability, added with the fact that it 
makes it cheaper to reuse. Furthermore, it is denoted that standardization might 
result in lower costs, a more efficient process (hence, time savings) and higher 
quality. This is a result of the constructed routine and the optimization of the 
products with the acquired knowledge and experience during the process. 
Nevertheless, the participants acknowledged the importance of the uniqueness 
of the building, considering the importance of the aesthetics. Accordingly, not 
all parts of the buildings are suitable for standardization. Especially in the 
building installation sector great strides can be made. 

This study focused on the circular process, however it was encountered that the 
three principles of a circular building are interrelated and challenging to 
approach separately. Particularly, as a result of the circular design, the 
construction time might decrease. Among others, standardization and design to 
disassemble may result in a more efficient construction process. As an 
illustration assembly time is reduced as well ass curing time. 

The producers indicate that the higher quality is accompanied by higher costs. 
By way of contrast, it was noted by several participants that the benefits from 
the circular economy do not affect the revenues. According to these 
participants it is considered that the value of the product may not increase as a 
result of the circular economy. It does not increase the comfort for the user, nor 
does it adds functionalities to the product regarding the user; hence, there are 
no specific benefits regarding the user, apart from social and environmental 
benefits. 

Aside from the predetermined KPIs (costs, time and quality) the respondents 
expose a few additional values resulting from the circular economy. First of all, 
a few participants mentioned the economic benefit of the regained materials by 
using it as input for new products, resulting in lower material costs. One 
subcontractor outlined that producers are more than willing to cooperate 
towards a circular economy. Another subcontractor complemented this 
statement with the fact that the circular economy is attended with three revenue 
streams for producers that retain ownership: (1) revenues of the product, (2) 
revenues of the service and (3) revenues of the regained materials. These 
values are mostly focused on the revenue models of the (sub)contractors; it 
cannot be derived from the obtained information what the effect is on the 
business model of the real estate developer. 

The waste reduction resulting from the circular economy in real estate 
development might decrease the costs for transport of demolition and waste 
disposal. Rather, currently waste needs to be paid (demolition, storage, 
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transport) and in the circular economy this lapses. However, only one 
participant mentions this aspect. 

Given these points, it can be summarized that the circular economy in real 
estate development may be accompanied by added economic value. However, 
not all participants and practitioners recognize it yet and not all effects for the 
real estate developer can be defined. However, it enriches existing literature 
by providing a first insight in the potential benefits of the circular economy in 
the real estate development sector. 

9.2 RECOMMENDATION 

This chapter describes recommendations for further research resulting from the 
findings in this study. Furthermore it illustrates recommendations for the real 
estate developer based on this study. 

9.2.1 RECOMMENDATION FURTHER RESEARCH 

Research in this field is at an early stage with many questions unanswered. This 
study was not capable to answer all these questions, resulting in many 
remaining fields to discover. It provides a foundation for further research. This 
paragraph shows several of these fields that arose from this study. 

As stated in the previous paragraph, the circular economy has impact on the 
business model of the real estate developer. However, it is uncertain how this 
business model should be structured. Foundation of the process structure is laid 
down, but further research is needed to define the business model of the real 
estate developer. This is also needed in order to further quantify the added 
economic value for of the circular economy for the real estate developer. 

This study completely focuses on the technocycle, nevertheless, one participant 
revealed the importance of the biocycle. According to this participant the 
biocycle should not be underestimated for the future. It is worth investigating 
for the future what the opportunities are for real estate development to focus on 
the biocycle. 

A few uncertainties and barriers emerge from the codes. The values as 
described in the conclusion chapter are subject to these uncertainties and 
barriers. In addition, these aspects could threaten expressing the potential 
benefits of the circular economy. Most of the uncertainties and barriers focus 
on the long lifespan of products related to real estate. Moreover, the obtained 
information shows the complexity resulting from the long lifespan of the façade 
and building installation. This long lifespan might be accompanied by risks like 
bankruptcy of owners of products, developments in the future regarding not 
only products, but also processes and the difficulty to value resources and 
materials in the future. A few suggestions to cope with these barriers and 
uncertainties arise from the interviews, however they are not in accordance. 
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Further research is needed to identify how to cope with these uncertainties and 
barriers to reflect the potential values of the circular real estate development. 
The suggested alternatives as stated in the results paragraph can be taken as a 
starting point to find solutions. 

As stated in this report the business models may change as a result of the 
circular economy. The most impact may be generated by the product service 
systems. This was illustrated with the shift from initial Capex to Opex for the 
user/client. This might have a significant impact on the financing of products 
and processes. Consequently the role of the investor and financer may need to 
change, considering the building is not offered as a product. However, it is not 
clear yet what the impact is. On the one hand this may imply that the investor 
becomes unnecessary in the real estate value, considering it is not possible to 
obtain a building as an investment object. On the other hand, it can result in a 
reducing investment potential; hence certain components are not available to 
invest in. It is questionable if this is desired from the point of view of an 
investor. Future research could show how an investor fits into the circular 
economy and how their business model should be structured.  

Furthermore, the circular economy has impact on the business model of the 
financer. The payback time of the loan from a financer is longer, considering 
the owner of the products does not sell the product in one time. The payments 
are spread over the lifetime of the product. In the case of facades and building 
installations, this lifetime varies from 5 tot 35 years. As shown in the codes, this 
lifetime is accompanied by many uncertainties and risks, like technical 
developments and bankruptcy of the owner. Where in fact financers want to 
avoid uncertainties and risks. Further research may provide a financing 
structure that can stimulate the circular economy.  

As highlighted by the codes, there should be an optimum for closing the 
material flows. This study investigated the material flows on component level, 
where the producer retains ownership. From the interviews is still not clear 
whether this is the most optimum solution. A pure circular economy should close 
all material loops and return all the way to the raw material manufacturer. 
However, it is questioned whether this is the most optimal approach. It was 
argued that the circle of the materials should be broken somewhere. This is 
closely related to the life cycle of a product, for each product a different 
optimum will be designated. However, it needs to be studied what the optimum 
is for closing the loop and ownership. 

Deduced from the interviews in this study it is illustrated that not all products are 
suitable for a circular economy; hence, this needs to be investigated per 
product. This indicates that this study cannot be generalized to the all aspects 
of real estate, but only for façade and building installation. Further research is 
needed to demonstrate the applicability of the concept of circular economy on 
other layers. 
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As illustrated in the previous chapter, the circular economy needs to be 
implemented gradually in the real estate development. From this study may be 
concluded that the initiative should be taken from the real estate developer or 
the customer. However, the interviews did not give insight to the respective 
steps and in which order they should be executed. Further research needs to 
demonstrate the specifics steps to be taken and in which order to execute them.  

9.2.2 RECOMMENDATION FOR THE REAL ESTATE DEVELOPER 

To start with, the current business model of the real estate developer may 
change with the implementation of the concept of circular economy. The focus 
should be on performance based contracting with the producers where the 
ownership and responsibility remains with the producer. This means that 
producers provide services instead of products. In a circular economy this 
should be complemented by the obligation of regaining the products after use 
and returning it in the economy. For the producers this implies cash flows from 
the services and the regained materials. This indicates that the developer might 
have lower investment costs, considering the investment of the products are 
paid back over time by the user. In other words, it is a shift from Capex to 
Opex to the real estate developer ant the user. This shift might have an 
influence on the revenue model of the real estate developer. It might be an 
advantage for the current real estate developers. The initial investment is 
becoming lower for the developer as a result of the circular economy. More 
specifically, in the current economy it is difficult to get funding for real estate 
projects as a result of the aftermath of the economic downturn. Particularly, a 
real estate project is associated with a high investment, which forms a barrier to 
perform multiple projects at the same time. With a lower initial investment 
(Capex) the opportunity for developers arises to perform multiple projects at 
the same time without being strongly dependable on external funding or large 
equity locked up in projects. However, further research should be performed to 
quantify and confirm this potential benefit. 

All participants appoint a top-down approach to enable the circular economy 
in the real estate development sector. More specifically, the real estate 
developer as the client is designated as the party to initiate this innovation. 
Without this initiative, the circular economy is likely to not be applied. 
Furthermore, the coordinating role of the real estate developer may become 
important, considering this innovation needs to be structured and organized. 
The participants indicated that the accompanied parties might not have this 
expertise. Furthermore, legal complications and financing are barriers to 
implement the circular economy. It is an opportunity for real estate developers 
to take a role that mediates these problems and eliminate the barrier. This 
could be in the form of a service provider; where the developer serves as a 
mediator between the producer and the user. Considering the core business of 
the producers is not to coordinate wishes of users. However, if the real estate 
developer is willing to fulfill the role of a service provider, a long-term vision is 
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crucial. The circular economy is not suitable for developing for the short term, 
in contrast to the linear model. More specifically, independent developers and 
developers who have emerged from construction companies (from chapter 2) 
are not able to act in a circular economy, due to their short-term vision. They 
will need to adjust their business model to perform in a circular economy. 

Currently, the tenders are too financially driven. This challenges the circular 
economy when competing with the linear economy. It is recommended for the 
real estate developer to form a project team and set up a first fully 
implemented circular real estate project. Subsequently, this could evolve and 
improve in the next projects with the same team. Maintaining the team could be 
necessary since participants denote that innovations are accompanied by high 
costs and risks. However, by continue working with the same partners in the 
projects, these risks and costs may be spread and eventually result in profit 
when the circular real estate development is in a further developed stage. The 
real estate developer could initiate the change of tender.  

In sum, this study shows the willingness of the participants in this study to 
innovate towards a circular economy. Nonetheless, the sector is pending on an 
initiator. This study shows a first insight on how the development process could 
be structured in the circular economy. On the one hand, it is acknowledged 
that the first time will be the most challenging and probably most costly. On the 
other hand, the first attempt will get the most media attention and receives 
great marketing results. The process and product can eventually be optimized 
with the experience of this. 

9.3 REFLECTION 

This paragraph describes the reflection of the conducted research. It is written 
from the point of view of the researcher, which is, what the researcher would 
do differently if the research were conducted again.  

To begin with, the method of data collection could be more structured. The 
semi-structured interviews resulted in varied answers among the different 
participants, considering the different backgrounds of the participants. This 
made it difficult to compare the data and draw funded conclusions. It was also 
due to the inexperience of the researcher with conducting interviews. The 
questions got better after a while and it became easier to obtain the desired 
information. However, by combining the qualitative approach with a more 
quantitative approach, more valuable information could be obtained. More 
specifically, the answers obtained on the KPIs could have been less general. 
For next research it is recommended to obtain more targeted information. This 
could be achieved by specifying the questions more and giving answer options. 
As an illustration, an example project from the linear economy could be used 
as a benchmark (reference point) for the study. It could be asked what the 
difference would be between the existing situation (the example project) and 
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the circular situation. In addition, all participants would receive questions 
regarding the example project. From this reference point, the participants could 
have been asked to specify the potential change in the KPIs. These answers 
could be specified in amount of percentages higher or lower regarding the 
reference project. In this way, the obtained answers could be compared more 
easily and more funded conclusions can be drawn.  

The research could be conducted again with more practitioners. As illustrated 
by Soebarto & Shari (2014) the sample size in qualitative research should not 
be so small as to make it difficult to achieve data saturation. In other words, 
more interviews would have resulted in more data saturation, considering many 
new codes arose in each interview. It is challenging to draw reliable 
conclusions based on nine interviews. Even more, the chance of coincidental 
patterns or relations with comparing subgroups, which consists of three 
participants, is too significant. 

In addition, similar studies by Soebarto & Shari (2014) and Fox (1999) 
recruited more specialized participants. Even more, Fox (1999) solely 
interviewed experts to explore a new area in the construction industry. More 
specifically, the study could by carried out again with a higher number and 
more specialized participants. However, at the moment there are not enough 
experts on the circular economy in the building sectors with the necessary 
experience. However, a prior selection on experience and knowledge on the 
subject could have been made for the study. By way of example, the potential 
participants could have been addressed prior the commitment to the research, 
and could have asked a few questions in order to determine the level of 
knowledge and experience of the participants on the circular economy in the 
real estate sector. Based on these answers a selection of suitable participants 
could be made, considering the level of experience and knowledge has 
influence on the answers the participants give to the questions. More 
experience and knowledge leads to more funded and suitable data. Indeed, 
with the fluctuating levels of experience and knowledge in this study, it was 
challenging and less reliable to compare the answers. In addition, the level of 
knowledge and experience of the participants was not accurately measured in 
this study. Otherwise it could have been included as a weighting factor 
regarding the data. Considering that participants with more experience and 
knowledge are able to give more funded and accurate answers. 

Initially, software was used to perform the data analysis. This software was 
supposed to help with structuring the data and the codes. Information from 
data was easier found and overviews of data structures were easily made. 
Unfortunately, this software crashed halfway the study. It was decided to redo 
the coding using Microsoft Word. However, this was way more time consuming 
and less accurate, considering all information needed to be collected by hand. 
It would be an advantage when software was used.  
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1. INTRODUCTION 


THIS FIRST CHAPTER SERVES AS AN INTRODUCTION TO THE SUBJECT. IT 


HIGHLIGHTS THE PROBLEMS OF THE CURRENT LINEAR ECONOMY AND THE 


NEED FOR CHANGE, RESULTING IN A PROBLEM STATEMENT. THIS IS 


FOLLOWED BY THE RESEARCH QUESTIONS, RELEVANCE AND THE 


RESEARCH OBJECTIVE. SUBSEQUENTLY THE RESEARCH DESIGN IS 


PRESENTED AND THIS CHAPTER CONCLUDES WITH A LAYOUT OF THE 


THESIS. 


1.1 BACKGROUND 


Our current economy is based on a linear model of resource consumption 
where materials flow in a ‘resources-products-pollution’ or  ‘take-make-dispose’ 
pattern. Materials are extracted; energy and labor is applied to manufacture a 
product; products are sold to an end consumer, who then discards it when it no 
longer serves its purpose. This economic model poses two potential problems, 
which are becoming more and more apparent; 1) the over-exploitation of 
mostly finite resources 2) an over-production of waste. 


The linear economy relies on large quantities of easily available resources and 
fossil energy. However, these resources and energy are getting increasingly 
tough and expensive to exploit. This has consequences for the long term since 
these resources are exhaustible (Ellen MacArthur Foundation, 2013a). The 
world population is expected to grow from 6,9 billion people in 2010 to 9,5 
billion people in 2050 (ESA, 2013). More specific, the middle class is currently 
the largest consumer of natural resources and will grow from 1,8 billion 
consumers today, up to 3 billion consumers in the next 20 years (Dobbs et al., 
2011; Lehmann, 2011; Mont & Bleischwitz, 2007). In addition, materials use 
increases at a faster pace than the world population as a result of the growing 
living standard of people. Global materials use has already increased 8-fold in 
the last century (Friends of the Earth, 2009; Krausmann et al., 2009; 
Steinberger et al., 2010). With the growing population, the demand for 
resources in the linear economy will continue to grow (Krausmann et al., 
2009). In addition, If the resources are continuing to be used at the current 
rate, by 2050 we will need, on aggregate, the equivalent of more than two 
planets to sustain us (European Commission, 2011).  


The linear economy does not only hit a wall with regard to the demand of 
natural resources, but the linear model has a great impact on the environment 
too. The usage of products results in a large amount of waste. Some of this 
waste is recycled, but a large amount is assigned to a landfill. In addition the 
current way of recycling is characterized as downcycling; the ‘new’ resources 
are of less quality than the original material. Environmental problems not only 
occur during the extraction of resources and the processing of raw materials, 
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but also when emissions and wastes are returned to the natural environment 
after the materials have been used. This makes the human use of materials one 
of the major drivers of global environmental change (Best et al., 2008; KPMG 
International, 2012; Krausmann et al., 2009). 


The attention for the limitations of the use of natural resources is not new. As 
early as 1972 the Club of Rome (1972) published ‘The Limits to Growth’ in 
order to raise awareness for the ecological limits to economic and 
demographic growth in combination with the available natural resources. 
Followed by the release of ‘Our Common Future’ by the World Commission on 
Environment and Development (1987), better known as the Brundtland Report, 
where sustainable development was introduced. These initiatives have led to an 
increased awareness of the limitations of the natural resources. Since then 
great successes have been achieved in improving resource efficiency. However, 
most innovations in the linear model only focus on more cost efficiency in 
production; the price of raw materials was relatively low and the possibilities to 
recycle were scarce and/or expensive. Resulting in less attention and resources 
for continuity in the value chain by repeatedly use of waste, resulting in 
significant losses throughout the whole value chain (Schoolderman et al., 
2014). In other words; the current model ignores the environment hazard 
posed by the discarded products following consumption (Dobbs et al., 2011; 
Ellen MacArthur Foundation, 2013b; Jin & Xu, 2009). 


1.1.1 BUILDING SECTOR 


The aforementioned developments will affect the building sector because it is 
for 90% depending on natural resources (van Odijk & van Bovene, 2014). The 
scarcity and price volatility of essential natural resources are a risk. Because 
resources are increasingly linked; shortages and pace changes in one resource 
can rapidly impact other resources. Due to the rising resource prices and 
volatility, businesses will need to adjust to those higher prices, which could 
have a negative impact on the short-run global economic growth and the 
building sector (Dobbs et al., 2011; KPMG International, 2012). The building 
sector has a great impact on the environment too. In addition the built 
environment is responsible for 45% of the national energy consumption 
(Bijleveld et al., 2014).  


Only 20-30% of all construction and demolition waste is ultimately recycled or 
reused, often because buildings are designed and built in a way that is not 
conductive to break down parts into recyclable let alone reusable components 
(KPMG International, 2012). Despite the fact that some of the building waste 
materials is recycled, the Dutch building sector is responsible for 37% of the 
Dutch waste (Bijleveld et al., 2014). Lehmann (2011) states that no other sector 
of industry uses more materials, produces more waste, and contributes less to 
recycling than the construction sector. A short overview of the impact of the 
building and construction sector is shown in Figure 1. 
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In other words, the linear model classically adopted within the building sector 
has a large impact on the environment caused by the large amount of waste 
and use of energy during the whole process. The building sector affects the 
environment with regard to waste, energy use and air pollution. Without a 
change of approach this effect will increase given rising middle class 
population and the demand for natural resources at a faster pace than the 
natural growth of these resources. Furthermore since natural resources are 
strongly interrelated, high pricing and volatility on the commodity market will 
affect all business and the economy. Since the building sector is strongly 
depending on natural resources this will form a risk, whether or not for the 
long-term. In short, the take-make-waste system is unsustainable, hence our 
lifestyles and the building sector in specific, will need to become more 
sustainable, in order to continue to live on this planet  


1.1.2 CIRCULAR ECONOMY 


The circular economy may be an answer to the challenges the current linear 
economy is facing. It addresses resource scarcity and environmental impacts 
with profitable economic activities. The circular economy is defined by the Ellen 
MacArthur Foundation (2013a) as an economic system that is restorative by 
intention in terms of ecology and economy, where conservation of natural 
resources is maximized and depreciation of resources is minimized throughout 
the whole system in order to maintain the quality of life in the future. Instead of 
the take-make-dump dispose of the linear economy, the circular economy 
focuses on keeping materials in the system. All materials are cycled infinitely in 


Energy:  One  third  of  global  energy  end  use  takes  place  within  buildings.  The  Dutch  
built  environments  is  responsible  for  40%  of  the  total  energy  use.  The  manufacture  
of  building  materials  consumes  10%  of  global  energy  supply.    


Carbon:  The  building  and  use  phase  of  buildings  alone  are  responsible  for  30-‐40%  of  
the  total  global  greenhouse  gas.  More  specific,  the  Dutch  building  sector  accounts  


for  36%  of  the  CO2  emission.    


Materials:  The  manufacturing  of  buildings  and  components  represent  40-‐50%  of  the  
total  flow  of  raw  materials.  This  is  50%  in  the  Netherlands.  


  
Water:  The  use  of  buildings  represent  12%  of  the  global  water  use.  The  water  use  in  


the  production,  construction  and  other  supporting  processes  is  not  taken  into  
account.  


  
Waste:  In  developed  countries  40%  of  all  waste  comes  from  building  construction  


and  demolition.  


FIGURE 1 IMPACT OF THE GLOBAL BUILDING AND CONSTRUCTION SECTOR BASED 
ON ANTINK ET AL. (2014) AND SCHOOLDERMAN ET AL. (2014) 
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either technical or biological cycles that run entirely on renewable energy or 
otherwise sustainable sources (see Figure 2). The closed loops are 
accomplished by making waste material of one (industrial) process input for 
another. Products will be repaired, reused, refurbished and recycled to keep 
the materials in these closed loops. This way waste is minimized and the 
materials are used optimally (Ellen MacArthur Foundation, 2013a). 


   


FIGURE 2 FROM A LINEAR ECONOMY TOWARD A CIRCULAR ECONOMY (ELLEN 
MACARTHUR FOUNDATION, 2013A) 


Besides environmental benefits, global economic advantages are recognized 
(Ellen MacArthur Foundation, 2013a; Rietveld et al., 2013; Schoolderman et 
al., 2014). More specifically, The Ellen MacArthur Foundation has investigated 
the economic benefits of the circular economy on global level. They estimated a 
saving of 340 to 380 billion dollar in the European Union (Ellen MacArthur 
Foundation, 2013a). More specific, TNO has published a report in which the 
potential savings for the Dutch economy are estimated at 7.3 billion (Rietveld et 
al., 2013). The same report estimates the creation of employment in the 
Netherlands with 54.000 jobs with the implementation of the circular economy. 
These economic benefits are estimations on a national or global level and or 
not specified to a certain sector.  


To implement circular economy, companies often require new business models 
(Mentink, 2014). Business models need to anticipate on changes including 
different products or services, different (relationships with) customers and 
stakeholders in the chain, different production processes and different revenue 
models, sometimes including other types of values than financial profit. These 
changes also apply to the building industry. A circular building industry 
addresses a circular design and circular material choices of the building and a 
circular process during the whole life cycle of the building.  


1.1.3 CIRCULAR ECONOMY IN BUILDING SECTOR (IN THE NETHERLANDS) 


Based on the previously provided information, the current system is not 
sustainable and will have consequences on the long term for different sectors 
including the building sector. The circular economy could be an answer to the 
challenges the building sector is currently facing. However, little scientific 
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research is done on the circular economy and real estate development. The 
found literature merely focuses on the design of a circular building. For 
example, Durmisevic (2006) states that design for disassembly could eliminate 
the negative effect of building demolition processes. Loppies (2015) agrees 
with that statement and adds the use of materials that are able to take back in 
cycles as important aspect for a circular building. Van Odijk en van Bovene 
(2014) have set up a range specific design principles for building with circular 
principles and circular materials. These principles are created with the intention 
to radically change the building sector. Joustra (2013) emphasizes that we 
have to implement the fundamental principles of the nature in our design 
processes. These principles of nature will bring the building sector closer 
towards a circular building. Nonetheless, the circular economy goes beyond 
the design of a product; the current project approach and collaboration need 
to change in order to successfully implement the principles of the circular 
economy in the building sector. In order to change this process, all parts need 
to be changed. In contrast to the linear model where the focus is limited to one 
or more parts and the short term, the circular principles focus on flow and 
connection over time and have the potential to encompass regenerative 
conditions. For the building sector this implies a change in the traditional real 
estate development process. However, it is not yet clear what this change 
includes, how this circular real estate development process is structured and 
how it can be achieved. 


 


FIGURE 3 RADAR OF DIFFERENCES IN GOALS AND INTERESTS IN THE CONCEPT OF 
CIRCULAR ECONOMY (MENTINK, 2014) 


The current stakeholders of real estate development intend to create a healthy 
balance between its environmental, social and economic dimensions to achieve 
sustainable performance (Kubba, 2010). Figure 3 shows the interests and goals 
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of the circular economy for businesses (in red) (Mentink, 2014). The economic 
dimension (profit) is of most interest for this sector. However, the previously 
mentioned available information on the economic benefits, are rough 
estimations and predictions on a large scale. The economic benefits of the 
circular economy to the building sector and its stakeholders are still unclear, in 
spite of the high importance. The economic dimension is a powerful driver for 
change and innovation in businesses. In other words, when a linear option for 
development is more beneficial, the circular option will not be chosen (Abidin & 
Pasquire, 2005).  


1.2 PROBLEM STATEMENT 


The circular economy may be the answer to the challenges the current real 
estate sector is facing regarding the over-exploitation of mostly finite resources 
and an over-production of waste, however, it is not yet applied in practice. This 
results in the following problem statement: 


THE CIRCULAR ECONOMY WILL NOT BE APPLIED IN PRACTICE AS LONG AS THE 


ECONOMIC ADVANTAGES ARE NOT CLARIFIED. 


1.3 SCOPE 


Given the broad research still necessary in this field of research a specific 
scope is chosen for the purpose and time-frame of this thesis. This scope 
includes the following:  


MARKET: The Dutch commercial building sector will be subject. Given the large 
range of buildings’ typologies a specific scope was chosen. This thesis focuses 
on offices as a building type of subject.  


POINT OF VIEW: This thesis is written from the perspective of the real estate 
developer. Since a developer has a directive function throughout the supply 
chain, he/she is expected to be good enabler for change.  


PHASE: In addition the focus will be placed on a specific part of the real estate 
development process. The real estate development process can be divided into 
four phases; initiative phase, design phase, realization phase and exploitation 
phase. These phases are characterized with different stakeholders and activities 
(Antink et al., 2014; Nozeman, 2010). The main focus in this investigation will 
be on the initiative phase of the real estate development process. In this phase 
most decisions are made for the further process and sticking with those 
decisions can result in the most efficient cost models for buildings (Kubba, 
2010). Moreover, the decisions that are made in the initiative phase are most 
influential in the process (Keeris, 2001). Thus this phase lends itself to initiate a 
change in the traditional process. The traditional end of the exploitation phase 
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is better known as the end-of-life of the building, where materials become 
waste. In the circular economy the end-of-life phase does not exist anymore, 
because the materials stay in closed loops and a new process will start from this 
point. The initiative phase and the end-of-life phase are becoming integrated in 
the circular economy. The end of life of the building will also be of interest, 
because it is expected that this phase is important for a successful circular 
process. 


CYCLE: Anticipating on the explanation of the circular economy in chapter 3. 
The circular economy recognizes two different cycles; the technocycle and the 
biocycle. This study only focuses on the technocycle since most traditional 
building materials belong to this cycle. 


DESIGN: The circular development process will eventually lead to a circular 
building. In this study it is assumed that the design of the building and the 
material choice is circular. The different circular conditions will be discussed 
further in this report.  


VALUE: For this study the economic value is of interest. Since this is most 
important for businesses, as can be seen in Figure 3 referred to as profit. This is 
also stated in the problem statement. 


1.4 RESEARCH QUESTIONS 


The central question in this research is defined as followed: 


IN WHAT WAY DOES THE CIRCULAR ECONOMY ADD ECONOMIC VALUE TO THE 


COMMERCIAL REAL ESTATE DEVELOPMENT PROCESS FROM THE PERSPECTIVE OF A 


REAL ESTATE DEVELOPER? 


To answer this question the following sub questions are created. 


a) How is the real estate development process structured from the 
perspective of the real estate developer?  


b) What is the circular economy? 
c) What is a circular real estate development process? 
d) What is the economic value in real estate development? 


1.5 RESEARCH OBJECTIVE 


The main goal of this thesis is to investigate if the circular economy in the real 
estate development process adds economic value to the real estate developer, 
in such a way that the developer has an incentive to implement the principles of 
the circular economy in the real estate development process. To achieve this 
objective, it is explored how a circular real estate development is structured. 
This is achieved by providing an understanding of a circular real estate 
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development process. As shown in the paragraph background, the current 
linear system is limited and unsustainable; the circular economy could be the 
answer to the problems the linear building sector is facing. This results in the 
overall aim of this research to show the real estate sector how to use principles 
of the circular economy in order to innovate towards a more sustainable sector. 
For innovations to be successfully implemented in practice the benefits to the 
different stakeholders need to be clear. With this research, the still limited 
range of scientific literature on the circular economy specifically regarding the 
built sector will be complemented and expanded.  


1.6 PRACTICAL RELEVANCE 


Politics have recognized the urgency to make changes towards a circular 
economy. On European level, the European Commission (2011) has 
developed a roadmap to a resource efficient Europe. They address the 
inefficient use of resources that needs transformation. A policy framework is 
created where innovation and resource efficiency is rewarded. On national 
level (the scope of this research) the necessity has addressed by the 
government of the Netherlands. In the coalition agreement of Rutte-II the 
circular economy is referred to as a domain that requires exploration. The 
budget of the ministry of Infrastructure for 2014 states that further investments 
in the circular economy needs to be made. This is an opportunity for the 
building sector and the insight from this research may contribute to the 
adaptation of the circular economy in the building industry, since this sector is 
one of the largest consumers of raw materials and produces a lot of waste 
(Schoolderman et al., 2014). 


In addition to the desire of the government, businesses also indicate a need for 
more research on this topic (Novum, 2014). This implicates the awareness of 
the opportunities and the need of the circular economy. It is striking that there is 
no clear conception of a circular building sector, resulting in the absence of 
applications. Although some first steps towards transition have been made, 
there are still many grey areas in the theory of the circular economy in order to 
implement it.  


1.7 SCIENTIFIC RELEVANCE 


The circular economy is a relative new development and the research is still at 
an early stage. United Nation Environmental Programme published a report 
with opportunities to green the building supply chain per phase in the building 
sector with circular principles (Antink et al., 2014). This report mainly focuses 
on resource use and the environmental aspects. Whereas Kusters (2013) 
studied value creation to the building by implementing the circular economy. 
More specific, it focused on the shift from the consumer to user of the building 
in combination with performance-based-contracting. However, Kusters does not 
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focus on a specific stakeholder or phase. Likewise, van de Kaa (2013) focused 
on the principle of the shift from consumer of the building to user of the building 
and performance-based-contracting. Furthermore, van de Kaa shows how the 
circular economy in real estate could look like by creating a model. The model 
is tested in practice by interviews and found that there are doubts about the 
financial and economic feasibility. Nonetheless it is based on case studies from 
different sectors with many assumptions.  


In conclusion, little scientific research is known about the implementation and 
the long-term implications in terms of economic value of a circular real estate 
sector for the most influential stakeholders. This research will therefore 
contribute to the scientific knowledge of a circular sector.   


1.8 RESEARCH DESIGN 


The research design describes the basic form and type of research as shown in 
Figure 4. Furthermore, it shows the research outline and the used research 
techniques. The study can be divided into three parts; a theoretical part, 
empirical part and concluding part.  


1.8.1 BASIC FORM OF RESEARCH 


Baarda & de Goede (2006) make a distinction between a quantitative and 
qualitative approach. Quantitative research is focused on quantifying data and 
tries to extrapolate results to a broader population. The used data are numbers 
that are suitable to analyze statistically. In this study we are dealing with a 
complex problem; it is not studied much and there are little to no examples in 
practice. The focus is on gaining more understanding of the circular economy. 
In other words, in-depth information is required. This information is mostly not 
suitable for statistical analysis. For this reason, this research contains a 
qualitative approach. Furthermore, qualitative research enables discovery, 
exploring a new area, where Fox (1999) emphasizes the applicability for the 
construction industry. Hence, itis useful for exploring new topics or 
understanding complex issues like the implementation of the circular economy 


Research(


Quan,ta,ve( Qualita,ve(


Exploratory( Descrip,ve( Explanatory(


FIGURE 4 CHOICE OF RESEARCH APPROACH 
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in the building sector. Qualitative research is characterized as a cyclic iterative 
process (Baarda & de Goede, 2006; Baarda et al., 2005; Hennink et al., 
2011). 


1.8.2 TYPE OF RESEARCH 


Baarda, de Goede & Teunissen (2005) distinguish three types of research 
based on the research question. First of al is descriptive research, this consists 
of naming and cataloging characteristics of the research units in terms of 
quality, not about quantity. Secondly, explanatory or causal research. In 
qualitative research this is mostly referred to as empirical testing. The focus is 
on the assessment of the usefulness and validity of a term. This term and the 
respective theory are mostly funded in literature. It is an attempt to connect 
ideas to understand cause and effect. The last type of research distinguished by 
Baarda, de Goede & Teunissen (2005) is exploratory research. This is based 
on certain ideas about the sensitizing concept that the researcher wants to 
include, since an elaborate theory is missing. This type of research is focused 
on the development of a theory or hypotheses and is applied by subjects with 
little research and knowledge. The type of research in this thesis is exploratory; 
since there are is no prior theory or clearly defined hypotheses available. For 
this study it is expected that real estate development in circular economy add 
value compared to the current situation. However, it is not yet defined in what 
way it adds value. With current value measurement this potential value is 
investigated, moreover the research is focused on an exploration of the term 
circular real estate development.  


1.8.3 RESEARCH OUTLINE  


Figure 5 shows an overview of the three different parts of the research. The 
answers of the questions are given in the chapter numbers as shown in the 
figure. 
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FIGURE 5 RESEARCH OUTLINE 


The first part consists of a theoretical part and forms the basis of this research. 
A literature review was conducted; hence desk research was performed, using 
existing information. Relevant literature has sought to further specify key 
concepts. This was complemented by information obtained from attending at 
symposia and seminars with the subject circular economy. In addition, several 
experts were consulted and exploratory conversations were conducted, to 
obtain a clear view on the circular economy and the successes and obstacles.  


The information obtained from these sources was integrated in the extended 
review of literature. Moreover, this information was used to make a first 
attempt towards an understanding of a circular real estate development 
process. Furthermore a first insight in the potential economic value of this 
process was given. Assumptions are made for the potential changes of 
economic value of the circular economy compared tot the linear process. These 
assumptions are based on the literature. 
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The next part was the empirical part of the study. This part served to refine the 
first draft of the circular real estate development process and to identify the 
possible added value of this process. This was done by conducting individual, 
semi-structured, in-depth interviews with the most important stakeholders to the 
real estate developer to successfully implement the circular economy in the 
development process. They are asked what the preconditions are for carrying 
out the process in the circular way and to what extend they think the economic 
indicators will change executing it like this.  


Eventually this leads towards a conclusion of the study that answers the 
research question. Furthermore, recommendations were given for further 
research. In addition, reflections are given with regard to the literature, 
practice and own literature.  


1.9 THESIS LAYOUT 


The layout of the thesis is explained by a short description of the remaining 
chapters; 


CHAPTER 2: REAL ESTATE DEVELOPMENT PROCESS 


This chapter describes the current process of real estate development. The main 
aim of a real estate developer is to add value to a location by developing new 
real estate or change a function of existing properties for own account and risk. 
This process can be divided into the following phases; initiative phase, design 
phase, realization phase, operations phase and end-of-life. Most influence is 
exerted in the initiative phase. The end-of-life is currently not of interest in the 
phase. Furthermore, many stakeholders with different interest accompany the 
process. This chapter gives answer on the first sub question of the research. 


CHAPTER 3: CIRCULAR ECONOMY 


The concept of the circular economy is described more in detail. A number of 
principles to make the concept more manageable for businesses are illustrated. 
Four ways to close material loops are discussed. Furthermore, the ownership to 
usage aspect of the circular economy is more described, since this has impact 
on the real estate development process. 


CHAPTER 4: CIRCULAR REAL ESTATE DEVELOPMENT PROCESS.  


In this chapter the concept circular economy is discussed in relation to the real 
estate development process. It is argued that a circular building consists of 
three principles; circular design, circular material choice and a circular process. 
This last aspect is subject of this research, considering it affects the process the 
most and hence the real estate developer. It provides a first insight on how the 
circular real estate process could be structured. 


CHAPTER 5: ECONOMIC VALUE 







 14 REA L ES TATE DEVELO PMENT  IN CIR CULAR  EC ON OM Y 


This chapter discusses the economic value of real estate development. This 
economic value is related to the project objective; project success. This can be 
measured by KPIs. The most common economic KPIs in the real estate sector 
are time, costs and quality. In order to provide answer to the research 
question, these KPIs are used to value the difference between a circular real 
estate development process and the current real estate development process. 
Furthermore, assumptions on these differences are made in this chapter. 
Moreover, it provides answer on the third subquestion. 


CHAPTER 6: RESEARCH APPROACH 


Chapter 6 describes the choice of the method on a semi-structured individual 
interview. Furthermore, the research population is described and the sample is 
illustrated. A short overview of the participants of the interviews is illustrated. 


CHAPTER 7: DATA PREPARATION 


Chapter 7 describes the steps of the analysis of the research. It first describes 
the way of data processing. Secondly the steps of coding and the development 
of the codebook are discussed. This chapter ends with an explanation of the 
steps of the executed analysis based on grounded theory. 


CHAPTER 8: RESEARCH RESULTS 


This chapter shows the results deduced from the conducted interviews that are 
relevant to the research question. Insight is given on real estate development in 
a circular economy and the values that are appointed by the participants. 


CHAPTER 9: CONCLUSIONS, RECOMMENDATIONS, REFLECTIONS 


The last chapter presents the answers to the research questions. Furthermore, 
recommendations for further research that arise from this report are presented. 
This report concludes with reflection of the conducted research, literature and 
practice. 


1.10 OVG REAL ESTATE 


The study is realized in cooperation with OVG Real Estate. OVG Real Estate is 
an independent real estate developer and investor, actively run since 1997 by 
founder & CEO Coen van Oostrom. OVG wants to maximize real estate values 
by being the leading European re/developer in zero-carbon sustainable 
buildings. They believe that sustainable buildings will stay affordable for their 
clients in the future and will be loved by many generations. The company has 
four business units: OVG Nederland, OVG Germany, Investment management 
and Join Ontwikkeling (a joint venture with Triodos bank for social real estate).  


The thesis is especially supported and guided by OVG development 
Netherlands. This business unit is responsible for all OVG’s development and 
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redevelopment projects in the Netherlands. It is distinctive in the real estate 
market due to development from the perspective of the end user rather than 
location and the focus  
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2. REAL ESTATE DEVELOPMENT PROCESS 


THIS CHAPTER DISCUSSES THE CURRENT WAY OF WORKING OF THE REAL 


ESTATE DEVELOPER. A SHORT DESCRIPTION OF A DEVELOPER IS GIVEN. 
AFTER EXPLAINING THE CHARACTERISTICS OF THE END PRODUCT (THE 


BUILDING) THE PHASES AND CHARACTERISTICS OF THE REAL ESTATE 


DEVELOPMENT PROCESS ARE ILLUSTRATED. THE INITIATIVE PHASE AND 


THE END-OF-LIFE OF THE BUILDING ARE TWO HIGHLIGHTED PHASES. THIS 


CHAPTER FINISHES WITH DISCUSSING THE MOST IMPORTANT 


STAKEHOLDERS TO THE REAL ESTATE DEVELOPER IN THE PROCESS. 


2.1 REAL ESTATE 


The real estate development industry is concerned with the production of a 
commodity, built space. The end product of the real estate development 
process is the real estate object, more specific for this study, an office building. 
A real estate object is difficult to compare to other products. Real estate is 
mostly seen as sustainable, expensive and unique (van de Kaa et al., 2013). 
Real estate is not movable; hence the location cannot be changed. This makes 
real estate vulnerable to changes in the economic and physical environment. In 
addition, real estate is subject to a high degree of government regulation. 
Among other things, these features make the sales and marketing of real estate 
complex. More specific real estate is known as illiquid since the purchasing and 
selling transaction require time. This corresponds to the conception of Fisher 
(2005), who defines seven elements that contribute to the complexity of the 
process; long-term trends, the economy, property markets, actors, government, 
the site and the events-sequence. These elements all have to be taken into 
account in order to realize the objective. Table 1 shows the uniqueness of the 
real estate object compared to fast consumer goods. It can be summarized that 
real estate is more expensive and complex than fast consumer goods, including 
longer processes. A building is not only a product of brick or concrete, it is also 
a product of collaboration. The better the collaboration, the more successful the 
product will be. For this reason, services are getting more important in the 
market approach of real estate (Nozeman, 2010; van de Kaa, 2013; van 
Gool et al., 2007). 


 







 17 MA STER THES IS N.M.  ROO D 


TABLE 1 PRODUCT CHARACTERISTICS OF REAL ESTATE COMPARED TO FAST 
CONSUMER GOODS (OWN IMAGE) 


 


2.2 REAL ESTATE DEVELOPMENT 


This thesis is written from the point of view of the real estate developer. They 
are the executers of real estate development. For this study the definition of 
real estate development is retrieved from Frej & Peiser (2003, p. 3): 


REAL ESTATE DEVELOPMENT IS A MULTIFACETED BUSINESS, ENCOMPASSING 


ACTIVITIES THAT RANGE FROM THE RENOVATION AND RE-LEASE OF EXISTING 


BUILDINGS TO THE PURCHASE OF RAW LAND AND THE SALE OF IMPROVED 


PARCELS TO OTHERS. DEVELOPERS ARE THE COORDINATORS OF THOSE 


ACTIVITIES, CONVERTING IDEAS ON PAPER INTO REAL PROPERTY 


This definition is also used by Hendriks (2010). In addition, real estate 
development is a comprehensive business and encompasses activities that 
range from renovation and re-lease of existing buildings to the purchase of raw 
land and the sale of improved parcels to others (Gehner et al., 2006). The 
main activity can be summarized as investing, realizing and coordinating real 
estate projects for own account and risk (Nozeman, 2010; van Gool et al., 
2007). These businesses are usually not arranged to keep ownership. Most self-
initiated projects by the different types of developers are focused on the short 
term. Their main interest is to develop a building and sell it with returns as soon 
as possible. However, van Mierlo (2010) and Grundemann (2010) emphasize 
the importance of the long-term strategy for developers in the future in order to 
survive in the changing market.  


Grundemann (2010) defines a couple of changes that has been made with 
regard to the role of the developer since the economic downturn in 2008. 
More consultants and experts are included in the process to regain the trust of 
the customer. The role of the real estate developer focuses on the added value 
of organizing and implementing the different wishes and needs of all the 


Real estate object Fast consumer goods
High value Clear value
Site specific (not movable) Not bound by location
Local market focus (inter)national market focus
High transaction costs Low transaction fees
High unit cost Low(er) unit cost
Low purchase frequency High purchase frequency
Intensive relationship with customer Volatile or no contact with the customer
Knowledge required to purchase Easy to purchase/buy
Serial product differentiation (heterogeneous product) Massproduct (homogeneous product)
Supply is capricious Supply is contant
No counter product Easy sold through retail and interent
Imperfect market Good information services
Long economic life Short(er) economic life
Active management required Some degree of maintenance and service needed
Long production time Short(er) production time
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stakeholders; it fullfills a more directing role (Grundeman, 2010). The 
developer plays an important role in most phases along the real estate 
development process. Nozeman (2010) distinguishes five types of real estate 
developers; 


DEVELOPERS WHO HAVE EMERGED FROM CONSTRUCTION COMPANIES; these 
companies are strongly related to a building company or are building and 
developing themselves. The main objective is to provide work for the 
construction company to guarantee the continuity of the construction company 
and be less dependent from extern clients. Examples of this type of developer 
in the Netherlands are; AM/BAM, Dura, ERA Contour and Synchroon. 


INDEPENDENT DEVELOPERS; most of this type are companies with a few 
employees, but there are a lot of this type developer known in the Netherlands. 
Before the economic downturn a large number of the successful small 
developers are taken over by larger companies. These small companies survive 
because of their special or innovative approach. Examples of this type of 
developer in the Netherlands are; OVG, LSI, Blauwhoed, Provast. 


DEVELOPERS WHO ARE ALLIED TO INVESTORS; these companies primarily develop 
for their own real estate portfolio to have more control over the newly acquired 
property. Especially in times of high market conditions this type emerges. 
Examples of this type of developer in the Netherlands are; Bouwinvest and 
housing associations. 


DEVELOPERS WHO HAVE EMERGED FROM FINANCIAL INSTITUTIONS; from origin these 
financial institutions possess much capital to easily acquire land. Besides 
developing and selling real estate, these companies have interest in selling 
other products like mortgages and insurance to customers. Examples of this 
type of developer in the Netherlands are/were; ASR, FGH Bank & Syntrus 
Achmea. 


DEVELOPERS WHO ARE PART OF COMPANIES WITH DIFFERENT CORE BUSINESS; like NS 
stations, Schiphol Real Estate, Ahold. 


The last three types of developers, develop for their own portfolio; developers 
who are allied to investors, developers who have emerged from financial 
institutions and developers who are part for companies with different core 
business. These developers are more focused on the long term, which in line 
with the suggested direction of developers denoted by Grundeman (2010) and 
van Mierlo (2010). 


2.3 PHASES AND CHARACTERISTICS OF DEVELOPMENT 
PROCESS 


Because characteristics as size, complexity, location, context, time and budget 
of the project have impact on the development process, there is no standard 
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real estate development process (Das et al., 2013). However, in this 
paragraph a basic process is derived from different projects. The information 
about these projects is obtained from literature and practice.  


Real estate development involves multiple steps and stages, regarding many 
stakeholders. Real estate development is not a static process. It is an iterative 
process that is strongly depending on the market conditions, however the order 
and time involved are not fixed (Das et al., 2013). In addition, more activities 
are performed at the same time. For example, a project can be sold before it is 
realized. It also occurs that the designing is started before the property is 
acquired. Each phase is characterized to end with a decision point, which is 
mostly financially driven (Hendriks, 2010).  


Nozeman (2010) made a summary of different views of authors on the real 
estate development. This is complemented by the views of Antink et al. (2014) 
and van Kranenburg (2011), resulting in the overview shown in Table 2. The 
distinguished phases are vertically ordered according to similar activities.  


TABLE 2 DIFFERENT VIEWS ON THE REAL ESTATE DEVELOPMENT PROCESS PHASES 
(COMPOSED TABLE) 


 


Little authors define a phase after an operation, exploitation or management 
phase. Apparently the current process for the developer ends when the 
building is completed and is in operation. It does not extend to the end of life 
or demolition of the building. For example, van Gool defines disposal after 
realization. Though, this refers to the sale of the building. The responsibility of 
the exploitation and demolition shifts in this case to the next owner of the 
property. Only Antink et al. (2014) include the end of life as part of the real 
estate development process. In this report the real estate development process 
is characterized by the phases compiled by Neprom, combined with the views 
of Antink et al.. This categorization is fairly similar and it includes the items most 
frequently mentioned by all authors. The phases applied in this report are: 
initiative phase, design phase, realization phase, operation phase and finally, 


Phase Van Beukering Miles Neprom van Gool Wilkinson/Reed Antink et al. Van Kranenburg


1
Program (initiative, feasibility 
sudies, project definition)


Suggesting ideas Initiative Inititiative Initiation Concept 
definition


Context and 
brainstorm


2 Refinement of idea Evaluation Confrontation


3 Feasibility study


4
Contract 
negotiations


Contracts Acquisition (legal, 
soil, funding)


5
Design (structure design, 
preliminary design, final design) 


Development Design and 
budgeting costs


Design Concept


6
Elaboration (specifications, 
pricing, work preparation)


Handling formal 
commitment


Permits


7 Commitment


8 Realisation (execution and 
completion)


Building Realisation Realisation Execution Construction Project


9
Completion and 
formal opening


Disposal


10
Use and management (use and 
management, demolishing)


Property, asset and 
portfolio 
management


Exploitation/
management 


Rental/management
/disposition


In Use Asset


11 End of life
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end of life. Where the end of life is closely related to the demolition of the 
building, this is also shown in Figure 6. 


 


FIGURE 6 PHASES OF REAL ESTATE DEVELOPMENT (OWN FIGURE) 


Nozeman (2010) developed a more detailed overview, to make the different 
elements of the process more clear. These elements are shown in the flow chart 
of Figure 7. These subphases (on the left) express the fact that the defined 
phases overlap, confirming the non-static and iterative character of the process. 
But to keep a clear overview, the phases appear in a straight line (Keeris, 
2001). The main activities are also shown in Figure 7 (on the right), this 
information is retrieved from Nozeman (2010) and Fisher (2005). The initiative 
phase is concerned with the ideation of a project, the feasibility, a first attempt 
to a planning and potential acquisition of a property. Followed by the design 
phase in which the schedule of requirements is developed and created into a 
design. This phase also includes the price setting and work preparation. Mostly 
when a contractor is assigned, the realization phase starts. This includes 
tendering and the actual construction of the building, but it also includes the 
funding of the project. After completion of the building, the building is rented 
and the operation phase starts. This phase involves activities like maintenance, 
renovation and other management activities related to the building. In some 
cases demolition is part of this phase, in this study, however the demolition part 
is defined as a separate part.  


This study mainly focuses on the directive role of the developer and this is 
mostly evident in the initiative phase. Many fundamental decisions for the 
further process are made in this phase. The end-of-life is another part of interest 
in this thesis. In the traditional real estate development process it does not get 
much attention by the real estate developer in a self-initiated project. However, 
it is expected to be of interest regarding this study. These phases are further 
illustrated in the following paragraphs. 


 


Ini$a$ve(
phase Design(phase Realisa$on(


phase
Opera$on(
phase End(of(life(
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FIGURE 7 REAL ESTATE PHASES AND ACTIVITIES (COMPOSED FIGURE) 


2.3.1 INITIATIVE PHASE 


The initiative phase is the first phase of the real estate development process and 
is initiated by one or more parties who have a vision on opportunities. An idea 
and plan are developed. Subsequently this vision is being developed and 
reviewed for feasibility. The concept is tested on technical, social, financial and 
political feasibility. The most crucial is the market feasibility and this is tested 
throughout this phase (Hendriks, 2010; Nozeman, 2010). The political 
feasibility is primarily assessed on the compliance with law and regulation and 
whether it meets the standards. For the technical feasibility of the design 
consultants are engaged. The financial feasibility is measured according to the 
ratio between the sales revenue and the investment costs of the building. The 
aspects of the financial feasibility are further discussed below.  


The sales revenue depends on the lease, the location of the building and the 
quality and condition of the building. The lease consists of the following 
relevant elements for the sales revenue; the rent, the credit of the tenant and 
the conditions of the lease (like, level of outfitting after end of lease). The 
quality and condition of the building have effect on the operational expenses 
(OpEx) of the real estate. These costs include maintenance and repairs of real 
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estate and the costs during operation like salary, supplies and office expenses. 
The sales revenue is calculated in the initiative phase. 


The investment costs of the building are defined by NEN standard 2699 
(Nederlands Normalisatie-instituut, 2013). This standard includes the different 
elements for the investments costs that are used by the building sector; land 
costs, construction costs, fitting-out costs and additional costs. These elements 
are shown in Table 3. 


TABLE 3 ELEMENTS OF INVESTMENT COSTS OF A BUILDING (BASED ON 
NEDERLANDS NORMALISATIE-INSTITUUT, 2013) 


 


As previously mentioned, the sales revenue is weighed against the investment 
costs set in the initiative phase. When the initial idea is proven to be feasible on 
al aspects, the choice will be made to continue the process and proceed to the 
actual design phase. The activities are decisive for the continuing for the 
process (Fisher, 2005).  


Compared to many industries, the real estate value chain is more interwoven. 
Specific conditions within the real estate value chain could lead to certain 
impacts that are applicable across the entire real estate value chain (Hendriks, 
2010). Figure 8 shows the degree of influence during the real estate 
development process. It becomes clear that the further the process progresses, 
the less influence can be exerted. The security curve has exactly the opposite 
form. More information is obtained over time, making the security of decisions 
higher further in the process and the costs can securely be allocated. In 
summary, the more information is obtained, the less can be influenced. It can 
be stated that most impact is generated in the first phase of the process.  


Investment costs of building
Land costs
Costs of the property belonging to the building 
or buildings
Acquisition costs, infrastructural facilities and site 
preparation
Construction costs
Costs arising from obligations related to the 
realization of a building project
Costs for building and site
Fitting-out costs
Costs incurred to use the building or buildings 
under its or their destinations
Costs for buildings and site
Adittional costs
Costs related to the land costs, construction costs 
and installation expenses.
Consultantcy fees, licenses/permits, insurances, 
start-up costs, financing costs, unforseen costs, 
risk settlement and taxes
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FIGURE 8 RISKS AND CERTAINTIES DURING THE REAL ESTATE DEVELOPMENT 
PROCESS (KEERIS, 2001). 


In short, most influence can be exerted in the initiative phase. The decisions 
made have impact throughout the whole process since the phases are 
interwoven and have therefore effect on many stakeholders. The main activities 
are ideation, testing feasibility and develop planning. It is expected that most 
impact and motivation for implementing the circular economy can be generated 
in the initiative phase. However, this phase cannot be seen separately.  


2.3.2 END OF LIFE 


From the previous paragraph can be derived that the end-of-life is not 
necessarily an element for a self-initiated project by all type of developers yet. 
Nonetheless, it is discussed in this paragraph because it is considered important 
for this study. 


The real estate development process ends with the end of life of the building 
that includes demolition. When the redevelopment value exceeds their existing-
use value, buildings are demolished (Fisher, 2005). The end of life is linked to 
the lifespan of the building. As previously stated real estate is characterized 
with a long lifespan. However, from the first moment of exploitation the 
building is subject to aging. The lifespan of the building is difficult to define, 
since it is based on different aspects. Motives to demolish buildings differ per 
case (Ministerie van VROM, 2004). These motivations are strongly linked to 
the depreciation of the building and have impact on the end of life phase. 
Korteweg (2002) and Keeris (2001) define types of obsolescence of real 
estate. In combination with the motives of demolition, three types of 
obsolescence become clear that affect the end of life of real estate. The types 
of obsolescence for real estate can be divided into functional, physical 
obsolescence and market appreciation. This is shown in Figure 9 and explained 
below. 
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FIGURE 9 TYPES OF OBSOLESCENCE REAL ESTATE (KEERIS, 2001; KORTEWEG, 
2002; MINISTERIE VAN VROM, 2004) 


PHYSICAL/TECHNICAL DETERIORATION of the property is concerned with the wear 
of a building as a result of use, by the action of the elements (weather) and as 
a result of damage caused by physical (traffic vibration) and chemical factors 
(Korteweg, 2002). It concerns the construction, technical installations and 
facilities. The performance level of construction refers to bad foundation or the 
level of finishing. The technical installations are strongly linked to the indoor 
climate of a property and can be a motive to demolish a building. This includes 
a lack of acoustic isolation, problems with humidity or lacking thermal isolation. 
Another aspect of the technical obsolescence is the suitability of buildings for 
new technical applications. In addition, the quality of the building is strongly 
linked to the physical lifespan of the building. The quality of the building and 
thus the physical lifespan can be improved by making timely investments 
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(Figure 10). It is striking in the current economy, the performance of a building 
reduces over time and investments for improvements are only made when the 
performance level tends to drop below (or are already below) the minimum 
required level of performance. This is shown in the saw tooth graph of Figure 
10.  


FIGURE 10 PHYSICAL/TECHNICAL LIFESPAN (KEERIS, 2001) 


FUNCTIONAL OBSOLESCENCE appears when a building no longer meets the needs 
and requirements of the user. This is one of the consequences of the static form 
of real estate in a dynamic environment. Where in the 70s the demand rose for 
cell-structured offices, businesses now ask for open floor plan offices as a result 
of new ways of working. This aspect also concerns safety, health and 
sustainability requirements. Functional obsolescence has consequences for the 
existing real estate supply.  


MARKET APPRECIATION: Oversupply occurs when too many approximately 
identical buildings are located at one location, resulting in a decline of market 
appreciation. This decline also occurs when many new buildings in an area 
arise. A wide range of new buildings leads to relative obsolescence of the 
existing stock, making the older buildings less attractive resulting in a shift of 
tenants to new properties. Resulting in low occupancy rates and rental income. 
Korteweg (2002) refers to this as relative obsolescence. 


Obsolescence of a building results in more economic reasons to demolish the 
property, rather than to redevelop it. Another result of the obsolescence is the 
depreciation of real estate. The value of real estate decreases over time. 
Additionally, the costs to improve the performance are becoming higher, while 
the value of the real estate is getting lower. Resulting in more motivation to 
demolish a building. The exit value arises at the end of the lifecycle. The 
demolition or redevelop costs outweigh the exit value, resulting of an exit value 
of €0. Moreover, after the economic downturn it is financially more 
advantageous for real estate owners to keep the buildings vacant instead of 
demolish it. This has consequences for the living environment and economic 
activities in the area (van den Noort et al., 2015). It is remarkable that the 
materials still present in the building have no value. It is expected that the exit 
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value of real estate can be more when the demolition is taken into account 
early in the design phase. 


 


FIGURE 11 VALUE OF REAL ESTATE OVER TIME (OWN FIGURE) 


2.4 STAKEHOLDERS 


As previously stated, most stakeholders in the real estate development process 
have interest in the initiative phase, since many important decisions are made 
that have impact on the rest of the process. A selection of stakeholders for this 
study has been made. The most important are discussed below.  


The real estate developer has to deal with interests of many different 
stakeholders. A stakeholder is an individual or group of individuals, which may 
influence or be influenced, regarding the realization of the purpose of a 
building (Caputo, 2013). The interests of these stakeholders in real estate 
development range from socially and financially interests to interests of users 
and executors. This is shown in Figure 12. It is important to keep the 
stakeholders content, since negative attitudes can severely obstruct its 
implementation. It has influence on the costs and time schedules (Olander & 
Landin, 2005). 
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FIGURE 12 ACTORS OF REAL ESTATE DEVELOPMENT (KEERIS, 2001) 


The real estate development process is characterized as fragmented; the 
responsibilities are separated per phase and per stakeholder. This creates 
management problems resulting in an ineffective and inefficient process 
(Oyewobi et al., 2015). Additionally, most projects have unique collaborations 
with each time new parties involved. This makes it difficult to judge what the 
expectations are and results in little trust between the stakeholders and little 
knowledge sharing (Hendriks, 2010). Despite the fact that the process is 
fragmented, the phases are interdependent; decisions in previous phases have 
impact on the coming phases (Gehner et al., 2006). The complex process often 
results in failure costs. The stakeholders act to solving problems instead of 
preventing these failures.  


Figure 13 illustrates the decision points to move forward in the process. In case 
of the real estate developer the responsibilities mostly ends when the property 
is sold to the next owner. The owner has the opportunity to keep the object in 
portfolio for the whole life span. However, building mostly sold a few years, 
resulting in a sequence of different owners. These sales are usually driven by 
the desired profit from the supplier. Moreover, the process is driven by budget 
and planning throughout and most decisions are guided by the lowest costs. 
This results in little innovations during the process (Nozeman, 2010; Suurs et 
al., 2011).  
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FIGURE 13 DECISION POINTS FOR GOING TO NEXT PHASE (OWN FIGURE) 


With the transfer of the ownership, the developer obtains his compensation in 
terms of profit. This compensation is composed of the difference of the total 
made cost and the price paid by the new owner. The developer starts making 
costs in the initiative phase. These are mostly costs for research and marketing 
material to attract tenants. Most of the costs incur in the construction phase in 
terms of construction costs. The investor purchases the building for the market 
value. This is based on the supply and demand and divers over time and the 
aspects discussed in the previous paragraph on financial feasibility. The costs of 
the investor include costs for maintenance, repairs and other management 
facilities. The rental income is the revenue. This difference between the costs 
and revenue is also the starting point of the design phase. These numbers are 
already estimated at the start of the process. 


The initial idea of a building is based on a design made by an architect. The 
client mostly selects this architect. The schedule of requirements set by the client, 
forms the foundation of the design and specifications. This is complemented by 
the knowledge from other advisors, such as engineers, installation consultants, 
projects managers and juridical consultants. Eventually the contractor executes 
this design with the situation described in the specification as guidance. It is 
responsible for the labor in the construction phase and on the construction site. 
The contractor is selected by the client/developer through procurement. The 
traditional procurement is based upon technical specification with a detailed 
description what the customer wants. Subsequentially, market players present 
their offer, followed by the selection of the client. This selection is mostly based 
upon the lowest price (Loppies, 2015). More specific, procurement is mostly 
based on time, costs and quality (Wyatt, 2006). 


On the construction site, the contractor manages the subcontractors and 
coordinates the construction process. Subcontractors execute most work on site. 
The main goal of contractor and subcontractors is to develop the building 
against lower costs than the available contract sum. The subcontractor deals 
with material suppliers and the main contractor deals with the subcontractors 
(Baartmans, 2013).  


Eventually, an investor buys the real estate from the developer. It invests in real 
estate to exploit it and achieve a return on this exploitation (Kusters, 2013). 
Van Driel (2010) defines the main target of an investor to manage entrusted 
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funds as well as possible by creating maximum income through effective 
spending, based on a (long-term) vision. The price an investor is willing to pay 
for a building largely depends on the price the tenant is willing to pay and the 
other aspects mentioned in the previous paragraph.  


The real estate developer has a directive role on most of these stakeholders. 
Returning to Figure 12, it is important to keep the socially interested parties 
satisfied and take their regulations into account. The financially interested 
stakeholders are solely interested in the refund of their investment. To find a 
suitable user, it is important to know their wishes and needs. The most influence 
has the real estate developer on the executers since the real estate developer 
commissions them. This includes architects, other advisors, the contractor and 
sub-contractors.  


2.5 CONCLUSION 


Real estate development includes many facets, which range from renovation 
and re-lease of existing buildings to the purchase of raw land and the sale of 
improved parcels to others. The main activity in real state development is 
investing, coordinating realizing real estate projects for own account and risk. 
In addition, the developer is depending of many stakeholders for the 
realization of real estate and achieving its goal. 


The development process can be divided into the initiative phase, design 
phase, realization phase, operation phase and the end of life. These phases 
are interrelated and overlap. Most decisions and impact is made in the 
initiative phase and is the focus of this study. An idea and plan for real estate is 
developed and reviewed on feasibility. The financial feasibility is measured by 
the ratio of sales revenue and investment costs. When the plan is found to be 
feasible, the design phase starts. The end of life is currently excluded in the 
development process of a self-initiated project. However, the building is subject 
to aging from the start of operation. Eventually, when the redevelopment value 
exceeds their existing-use value, buildings are demolished. In the current 
process the phases are fragmented, meaning that the responsibilities are 
separated per phase and per stakeholder. 
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3.CIRCULAR ECONOMY 


THIS CHAPTER PROVIDES BETTER UNDERSTANDING OF THE CIRCULAR 


ECONOMY. THE DEFINITION IS PROVIDED AFTER THE FUNDAMENTALS OF 


THE CIRCULAR ECONOMY ARE EXPLAINED. THIS IS FOLLOWED BY THE 


PRINCIPLES TO MAKE THE CONCEPT MORE MANAGEABLE. THEN THE 


ASPECT OF CLOSING THE MATERIAL LOOPS ARE DISCUSSED IN MORE 


DETAILED AND FINALLY THE SHIFT FROM OWNERSHIP TO USAGE IS 


ILLUSTRATED. 


3.1 DEFINITION OF A CIRCULAR ECONOMY 


The circular economy is an answer to the challenges that the current linear 
economy is facing as mentioned in chapter 1. The subject is attracting increased 
attention, because it addresses resource scarcity in combination with the 
growing material demand resulting in price volatility and the consequences of 
the linear economy in terms of increasing amount of waste during processes 
and at the end of life, and climate change. These are important issues on the 
political agenda. Resulting in different institutions exploring this circular model. 
In addition, a number of knowledge platforms are initiated to apply the circular 
concept into practice. Nevertheless, little practices are known, which indicates 
that it is still in its early stage (appendix 1). However, the concept of circular 
economy is not necessary new. As a matter of fact, it is a combination of 
aspects of various schools of thought. Many elements of the circular economy 
are based on earlier concepts: 


REGENERATIVE DESIGN believes that all systems, from agriculture onwards, could 
be orchestrated in a regenerative manner; processes restore, renew or 
revitalize their own sources of energy materials, creating sustainable systems 
that integrate the needs of society with the integrity of nature (Lyle, 1996). 


PERFORMANCE ECONOMY sketches the vision of an economy in loops. The main 
goals are product-life extension, long-life goods, reconditioning activities and 
waste prevention. In addition the performance economy insists on the 
importance of selling services rather than products (Stahel, 2006).  


CRADLE TO CRADLE is a design philosophy that considers all materials involved in 
industrial and commercial processes to be nutrients. The framework focuses on 
design for effectiveness in terms of products (materials, energy and water) with 
positive impact, which fundamentally differentiates it from the traditional design 
focus on reducing negative impacts (McDonough & Braungart, 2002). Many 
people confuse circular economy with cradle to cradle, but cradle-to-cradle is 
more a quality approach towards products than an economic principle as the 
circular economy (Joustra, 2013). 
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INDUSTRIAL ECOLOGY is the study of material and energy flows through industrial 
systems. This approach aims at creating closed-loop processes in which waste 
serves as an input, thus eliminating the notion of an undesirable by-product. 


BIOMIMICRY is a relatively new discipline that studies nature’s best ideas and 
then imitates these designs and processes to solve human problems (Benyus, 
2002). 


The abovementioned concepts lay down the fundamentals for the circular 
economy. The concept gained an increased attention after The Ellen MacArthur 
Foundation published an influential report in 2013 on the circular economy 
titled; ‘Towards the circular economy; Economic and business rationale for an 
accelerated transition’ (Ellen MacArthur Foundation, 2013a). This report was 
followed by two additional volumes focusing on opportunities for the consumer 
goods sector and the scale up of the value chain (Ellen MacArthur Foundation, 
2013a, 2014). The Ellen MacArthur Foundation was formed in 2010 to inspire 
a generation to rethink, redesign and build a positive future and believes that 
the circular economy provides a coherent framework for systems level 
redesign. The foundation cooperates with academic and industry experts and 
can be seen as one of the driving forces of the circular economy. Many authors 
refer to the report of the Ellen MacArthur Foundation when defining the circular 
economy although some variations are to be found. The different views on the 
definition of the circular economy are summarized in Table 4. 


TABLE 4 OVERVIEW OF DEFINITION OF CIRCULAR ECONOMY RETRIEVED FROM 
LITERATURE 


 


Most authors emphasize the fact that the circular economy is an economic (and 
industrial) system (Ellen MacArthur Foundation, 2013a; Loppies, 2015; 
Mentink, 2014; Rietveld et al., 2013). By this is meant that it engages the 
whole economic (and industrial) system and not only parts of the system. 


Author Definition circular economy
Ellen MacArthur Foundation (2012) A circular economy is an industrial system that is restorative or regenerative by intention and 


design. It replaces the ‘end-of-life’ concept with restoration, shifts towards the use of renewable 
energy, eliminates the use of toxic chemicals, which impair reuse, and aims for the elimination of 
waste through the superior design of materials, products, systems, and, within this, business models


Rietveld et al. (2013) The circular economy is an economic and industrial system that takes the reusability of products and 
raw materials and the generative capacity of natural resources as a starting point and minimises 
value destruction in the total system and pursues value creation in every part of the system.


Mentink (2014) A circular economy is an economic system with closed material loops
Joustra, de Jong & Engelaer (2013) The Circular Economy promotes a systemic change that creates continues loops of materials: 


resources are only temporary part of a product and at the end of life or end of use (of the 
product), the resources will be available again for re-use in new products


Webster (2013) A circular economy is built increasingly on renewables, and the endless flow of energy from the sun 
(energy in surplus), a circular economy is one which transforms materials into useful goods and 
services (waste = food). It builds capital and maintains it. 


Rietveld et al. (2013) The circular economy is an economic and industrial system that takes the reusability of products and 
commodities and the resilience of natural resources as a starting point and minimizes destruction of 
value  in the overall system and pursues value creation at every stage of the system


Bilitewiski (2012) The circular economy is a concept which is transforming traditional patterns of economic growth 
and production. The linear system is converted to a circular system when the connection between 
resource use and waste residuals is made. 


Loppies (2015) The circular economy is an economic and industrial system, ecologic and economic regenerative of 
design, focused on maximizing the retained value of products and materials and minimizing the 
value destruction with the main aim to maintain the quality of life and the accessiblity of it for as 
many people as possible.
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Another important part of the circular economy is the closed material loops. 
Most authors cover this in their definition in terms of the restorative or 
regenerative intention and design of the product. All discussed authors 
incorporate this aspect in their definitions. In addition to the reusability of the 
materials by closed loops, the value of the used or to use materials is pointed 
out. Value of the used materials needs to be maximized. The different views on 
the circular economy are summarized in the definition that will be used in the 
rest of this report: 


 ‘THE CIRCULAR ECONOMY IS AN ECONOMIC AND INDUSTRIAL SYSTEM THAT IS 


RESTORATIVE BY INTENTION AND DESIGN IN TERMS OF ECOLOGY AND 


ECONOMY, WHERE THE VALUE OF NATURAL RESOURCES IS MAXIMIZED AND 


DEPRECIATION OF RESOURCES IS MINIMIZED THROUGHOUT THE WHOLE 


SYSTEM.’ 


From this definition can be derived that the circular economy implies many 
changes to current business models on levels like the system, process and 
techniques with profitable results.  


3.2 PRINCIPLES OF A CIRCULAR ECONOMY 


Recent years it has become clear that profitability is critical to motivate business 
to change and this is addressed by the circular economy (Joustra, 2013). The 
circular model aims to gain value and manage resources on the short and long 
term thereby adding value to living ecological and societal systems (Joustra et 
al., 2013). It is based on continuity in the use of materials and business models 
that support a new system of value creation but the revenue models stand apart 
from exhaustion of the earth or people. The Ellen MacArthur Foundation 
(2013a) introduces a few principles to make the circular economy more 
manageable for businesses: 


DESIGN OUT WASTE: the biological and technical components of a product are 
designed by intention to fit within a biological or technical materials cycle, 
which is designed for disassembly and refurbishment. Joustra, de Jong & 
Engelaer (2013) define this as design for reuse; from an economical 
perspective, the embedded value of a product needs to be carefully accounted 
for. 


BUILD RESILIENCE THROUGH DIVERSITY: modularity, versatility, and adaptively are 
prized features that need to be prioritized in an uncertain and fast-evolving 
world. Products are required to be able to adapt to the changing conditions. 
For business systems this is based upon connection, customer relations, supplier 
relations, resources and innovations.   
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RELY ON ENERGY FROM RENEWABLE SOURCES: Infinite energy sources like sunlight, 
biomass or wind do not harm the environment and need to be used with 
mining, producing, using and reusing of materials. 


THINK IN ‘SYSTEMS’: understanding how parts influence one another within a 
whole, and the relationship of the whole to their parts, not only in place, but 
also in time. It emphasizes flow and connection over time and has the potential 
to encompass regenerative conditions rather than needing to limit its focus to 
one or more parts and the short term. The whole loses its essential properties 
when it is taken apart. Feedback loops provide producers information of 
products and resources. The loops of responsibility provide the producer with a 
higher level of responsibility for the care of not only the products, but also the 
parts and materials required for this care. This is also an incentive on 
innovation to make a product perform better with lower costs.  


WASTE IS FOOD: The essence of value creation for biological materials lies in the 
opportunity to extract additional value from products and materials by 
cascading them through other applications. For technical materials, higher 
quality and increased functionality can be achieved by converting it into new 
materials; this is called upcycling. 


Joustra, de Jong & Engelaer (2013) focus more on circular business models 
and making the circular economy manageable for entrepreneurs. They 
replaced the principle of waste is food from Ellen MacArthur by the principle 
share values. This implies creating values through performance and 
cooperative entrepreneurship. They stress that creating shared values for all 
participants helps a long-term business perspective like the circular economy to 
become reality.  


Schoolderman et al. (2014), like Joustra, de Jong & Engelaer (2013), focus 
more on entrepreneurship in the circular economy. They add another three 
important principles to the aforementioned principles, they concern: 


NO NET LOSS WITH RESOURCE EXTRACTION AND BUILD: ecological values in 
quarries and development areas are spared and restored. Any-inflicted 
irreversible damage is compensated. 


BIOBASED APPROACH: consumer goods will increasingly be made out of 
biological resources, applied with cascading. The resources ware used for 
many purposes and keep them as long as possible in the system before they re-
enter the biosphere cycle. 


ENTREPRENEURSHIP AS THE BASIS: the circular economy focuses on new business 
models, value creation, new forms of collaboration and networks. The 
development of product-service systems will support this and efficient and 
effective thinking underlies this. 
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The adoption of a circular economy and the discussed principles require a 
system change with respect to the current linear model. This change goes 
beyond innovation in technology and involves processes such as new forms of 
collaboration and increasingly integrated value chains. How the products and 
materials cycle through the economic system is illustrated in Figure 14. All 
cycles have an own set of characteristics and are discussed below. 


 


FIGURE 14 THE CIRCULAR ECONOMY BUTTERFLY MODEL (ELLEN MACARTHUR 
FOUNDATION, 2013A): THE BIOCYCLE, TECHNOCYCLE AND CASCADES, WITH THE 
TECHNOCYCLE FRAMED. 


3.3 CLOSING THE LOOP 


The circular economy recognizes a biocycle (green arrows) and a technocycle 
(blue arrows in Figure 14) with distinctively different design criteria (Kok et al., 
2013). The biocycle consists of non-toxic resources and nutrients from nature 
that are suitable to return into the biosphere after product use. It forms nutrients 
in the end-of-life phase. The technocycle consists of inorganic products and 
materials such as metals and plastic, which are not suitable to return in the 
biosphere. These materials should stay in closed loops to ensure circular use of 
non-renewable resources and to prevent potential pollution. The closed loops 
are accomplished by making waste (or end of life) material of one (industrial) 
process input for another by reusing and recycling of 
products/components/materials. Repairs and maintenance optimize products 
and materials. This report mainly focuses on the technocycle, since these 
related materials are similar to the traditional building materials. The different 







 35 MA STER THES IS N.M.  ROO D 


ways to stimulate closing material loops as shown in Figure 14 are discussed 
below: 


LENGTHENING LIFECYCLE, HENCE, MAINTENANCE AND REPAIRS: In the operation 
phase of the product life cycle, maintenance and repairs are applied to 
prolong the functional life of the product, without changing user. It can be seen 
as the most effective way to keep products and materials operating at their best 
performance. The embedded labor and energy of the product is extended. 


REUSE/REDISTRIBUTE: The product is reintroduced for the same purpose in its 
initial form; it enters the secondhand market with minimal maintenance and 
cosmetic cleaning. This is a way to extend a product’s lifetime extensively.  


REFURBISHMENT/REMANUFACTURE: Remanufacture is the process of returning 
products, followed by disassembles at component level. Reusable components 
are taken out of a used product and built into a new one.  Refurbishment is the 
process where the products are extracted from the system, to make a product 
working optimal, followed by replacement and repairs of major components 
that are faulty or close to failure. Cosmetic changes are made to update the 
appearance of a product. This way many parts have an extended life and 
usage time. 


RECYCLE: This is the recuperation of materials from end of life products. This 
cycle is comparable to the current disposal and recycling system. The main 
goal is to regain resources from diffuse material flows as potential resources for 
new phases of production. However, in the circular economy the focus is more 
efficient on the product and design processes where resource consumption, 
sustainability and design to disassembly and recycling will play an important 
part.  


To resume, material loops are closed in order to extend products lifecycle with 
the highest quality as possible. As a consequence, waste is reduced and the 
raw material use is minimized. 


3.4 OWNERSHIP TO USAGE 


In the linear economy, inorganic products and materials are produced and sold 
to a customer with limited guarantees, making the customer owner and thus 
responsible for the maintenance and end-of-life treatment. Depending on the 
product, service and maintenance may or may not be included in this process. 
In line with the linear thinking, many products become waste at the end of the 
life cycle. In contrast to the linear economy, the materials in the circular 
economy stay in closed loops, or more specifically, the materials are not 
consumed. In other words, consumers become users. This is also shown in 
Figure 14. The technocycle refers to users rather than consumers or owners. 
Stahel (1998) states that such a dematerialization is only possible through 
innovation, which needs to be driven by the economy. Economic success needs 
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to be unlinked from resource consumption. Stahel (1998) emphasizes that such 
an innovation is only feasible by redefining corporate strategies, orienting them 
towards selling performance rather than goods. A business model is proposed 
in which economic actors maintain the property of their goods and act as 
suppliers of services, thus selling the use and performance of products and not 
the products themselves. In other words, the producers remain owners of the 
product and take responsibility for the quality, maintenance and repair of the 
product, component or material. This also includes the responsibility of the end-
of-life treatment of the product and materials. This results in extension of the 
product life cycle, prevention of waste and creation of business models 
fostering the reuse of products (Bonciu, 2014; Ellen MacArthur Foundation, 
2013a; Joustra et al., 2013; Kok et al., 2013). 


Providing services instead of selling ownership is not new. This is better known 
as product service systems (PSS). These systems are widely discussed in 
literature (Cook et al., 2012; Reim et al., 2014; Tukker & Tischner, 2006). 
There are three different categories in PSS with their own characteristics and 
are illustrated in Table 6.  


TABLE 5 COMPARISON OF BUSINESS MODEL CATEGORIES IN TERMS OF VALUE 
CREATION, VALUE DELIVERY AND VALUE CAPTURING (REIM ET AL., 2014) 


 


With the product-oriented system the ownership rights of the products are 
transferred to the customer, only an extra service is provided. This is equivalent 
to adding services to the traditional sales of a product (Tukker & Tischner, 
2006; Winter, 2014).This is not in line with the circular economy, where the 
consumer in the linear economy becomes a user. The user-oriented and result 
oriented model have both a service provider that is owner of the product. With 
the use-oriented model the use of the product or function is sold by leasing, 
renting or sharing/pooling (Winter, 2014). It can give intermediate 
improvements (Tukker & Tischner, 2006). In the result-oriented model, the 
customer purchases an outcome/result of service provision (performance), not 
the use of a good over a period of time (Cook et al., 2012). In other words the 
result or competence of a product is sold rather than the product itself. 


It is expected that lengthening the producer responsibility, makes the producers 
think and design from the very beginning of their products to fulfill the circular 
requirements (Joustra, 2013). In addition, the Ellen MacArthur Foundation 
(2013a) proposes a more extended producer responsibility regulation. 
Germany is this field already pretty far (Trost, 2014). As an example of 
practice, the extended producer responsibility is already fixed in the German 


. Product)oriented Use)oriented Result)oriented1
Value&creation Provider&takes&responsibility&for&the&


contracted&services.
Provider&is&responsible&for&the&usability&
of&the&product&or&service.


Provider&is&responsible&for&delivering&
results.&


&Value&delivery& Provider&sells&and&services&the&product&
sale&and&service&(e.g.,&maintenance&or&
recycling).


Provider&assures&the&usability&of&the&
physical&product&along&with&service.


Provider&actually&delivers&result


Value&capturing Customer&pays&for&physical&product&
and&for&the&performed&services.


Customer&can&make&continuous&
payments&over&time&(e.g.,&leasing).


Customer&payments&are&based&on&
outcome&units;&that&is,&they&pay&for&the&
result.
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legislation (Bilitewski, 2012). It states that those who produce process and 
distribute goods, in order to accomplish the goals of a closed loop economy, 
carry out producer responsibility. To fulfill the requirements associated with this 
responsibility, product design has to ensure that waste is avoided in 
manufacture and use, and that an environmentally sound recycling and 
disposal of obtained waste is ensured after the use of this product. It requires 
the development of efficient and effective take-back systems and business 
models that aim for more durable products that facilitate disassembly and 
refurbishment. The elements necessary for producer responsibility are shown in 
Table 6.  


TABLE 6 ELEMENTS FOR THE REALISATION OF PRODUCER RESPONSIBILITY 
ACCORDING TO THE RECYCLE MANAGEMENT AND WASTE ACT (BILITEWSKI, 
2012) 


 


The most important aspect of the circular economy is not giving the product 
back to the producer, but restoring the product into the economic system. In 
other words, a successful circular economy can be achieved when the producer 
takes its responsibility by closing the loop. The user oriented and the result 
oriented product service systems are suitable for a circular economy since the 
ownership rights of the products retains with the producer. This is important 
since they have the knowledge and skill to optimize the product and the 
capability to determine the optimum to bring the materials back into the system 
after the end of life.  


The shift from obtaining ownership towards obtaining services has 
consequences for the current way of doing business and collaboration. Mentink 
(2014) had created an overview of the differences for selling products or 
offering products as a service, this is show in Table 7. Most aspects are 
concerned with elements that pursue closed material loops. In addition, the 
revenue model for products will change. The investment of a product is not 
return at the point of sale, but is earned back over time.  


Extended producer responsibility
Ensuring the functionalisty, long-life and safety of products
Take-back and subsequent utilisation or recycling of the product and the waste 
arising from it
Indicating the possiblitiy for return, re-use and utilisation of the product, and set 
up deposit-refund schemes
Ensuring repair and the secondary use or utilisation of products after their 
original use
Giving products which contain components with a hazardous potential a clear 
specification and marking
Using of secondary materials during production
Avoiding and minimising the generation of productionspecific wastes
Avoiding and utilising components with hazardous potential
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TABLE 7 DIFFERENCES IN SELLING PRODUCTS AND PROVIDING SERVICES 
(MENTINK, 2014) 


 


Table 7 assumes the products will be better made. This may indicate that the 
value at the end of life value is improved when economic actors retain 
ownership. This is in contrast to the linear model where products mostly become 
waste when products no longer serve purpose. Despite the fact that 
components or materials or even the whole product might still have value. It is 
expected that this value can become visible in the circular model to the 
economic actors. These actors suppose to have better understanding of what 
purposes these products or component might have and make use of the value. 
It also motivates when these actors have ownership, making the values their 
return (van Renswoude et al., 2015). Assuming that his value is more and 
easier to obtain than in the linear model. 


Joustra, de Jong & Engelaer (2013) investigated other possibilities to retain or 
regain ownership over the product with the aim to close the material loop. 
Besides leasing, rental and service oriented options they present three other 
options for producers to regain the ownership rights of the product. 


TRADE-INS: the customer receives a trade-in price for his redundant product 
when buying a new product. The trade-in price is mostly given as a discount on 
the new product sale. 


GUARANTEED REPURCHASE PRICE: A guaranteed price at which the product is 
taken back when in no longer serves purpose, is offered at selling of the 
product.  


DISPOSAL/SCRAPPING: Setting up a disposal or scrapping service for the 
customer. This is especially for products that do not have a high exit value. It 
presumes that some customers are willing to pay to dispose their redundant 
products.   


On the one hand, these alternatives create additional revenue additions. On 
the other hand, they do not make the producer responsible, it does not make 


Selling products (usually less circular) Providing services (usually more circular)
Products Services
Cheap, quick, easy, dump Cheap, quick, easy, reuse or recycle
Volume-based Performance-based, performance indicators
Take, make, waste Take, make, remake
KPIs on production of units (make more = sell 
more; volume based)


KPIs on performance and service efficiency


End-of-pipe waste treatment solution Setup of reverse logistics
Supply chain management several tiers up 
(and maybe down)


Supply chain management of the whole


Products aren't taken back, epecially after 
warranty


Products take back or service/performance  
provision


Customer transfer ownership Customer access over ownerhisp
Pay per product Pay per use or perfomance (hours, km, sheets etc.)
Make more = sell more Make better = sell/gain more
Negative value creation at some stages 
(matrial with negative value --> waste)


Positive value creation at all stages needes (possibly 
redistribution of revenues required)


Responsibility stops after point of sale Shared responsibility throughout the chain


Why? Revenue model


What? The offer


How? Activities, processes, 
resources, capabilities
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the businesses more resource resilient and does not necessarily increase the 
value of the product (van Renswoude et al., 2015). 


The new circular business models are based on production and delivery of 
product performance to the end user. As previously mentioned, in addition to 
the product, also maintenance and service are required to achieve optimum 
performance of the product to the end user. From the perspective of the circular 
economy, it is expected that with lengthening the responsibilities, the value of 
the materials are maximized and value destruction of materials be minimized 
since actors are assessed on performance. 


3.5 CONCLUSION 


To conclude it can be stated that the circular economy is an answer to the limits 
of the linear economy. It addresses ecological, social and economic features. 
The circular economy and the related principles can be summarized as an 
economy that is restorative by intention that relies on renewable energy. It aims 
to minimize, track and eliminate the use of toxic chemicals and eradicate waste 
through careful design. This is accomplished by rethinking how production 
chains can become closed loops. The end of life scenario of a product is not 
limited to become nutrients (food for nature) but it is enhanced with options for 
materials that are not suitable to give back to nature. These products become 
closed loops by repairing, reusing, refurbishment or recycling.  


The circular economy also focuses on a system change where the goal is to 
create value instead of optimize costs. The circular economy is about creating 
values trough performance and cooperative entrepreneurship. This needs new 
ways of doing business, collaboration and marketing. To achieve a system 
based on the circular economy, the value chains need a radical redesign. 
Expected is that an important aspect to close material loops and maximizing 
value and minimizing destruction of materials, is lengthening the responsibility 
of economic actors. The responsibility includes maintenance, repair and the 
end-of-life treatment. They have the responsibility to bring the products back 
into the economic system. It is expected that this end of life treatment has 
economic benefits to the owners of the products as the exit value is potentially 
higher. This aspect of the circular economy is the focus of this report. It requires 
a business model that facilitates the company’s ambition to gain value and 
manage resources in the short and long term thereby adding value to living 
ecological and societal systems (Accenture, 2014; Ellen MacArthur Foundation, 
2013a). 
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4. CIRCULAR REAL ESTATE DEVELOPMENT  


THIS CHAPTER COMBINES THE PREVIOUS TWO CHAPTERS BY OBTAINING A 


FIRST INSIGHT ON THE CIRCULAR REAL ESTATE DEVELOPMENT PROCESS. 
AT FIRST, THIS CHAPTER DEFINES CIRCULAR REAL ESTATE DEVELOPMENT 


FOLLOWED BY THE SUPPORTIVE PRINCIPLES, RESULTING IN AN OVERVIEW 


FOR THE STUDY SO FAR. FURTHER, IT DISCUSSES THE LITERATURE FOUND 


ON THE CIRCULAR ECONOMY IN THE REAL ESTATE SECTOR. THE 


DIFFERENT VIEWS ARE BRIEFLY DISCUSSED AND SUMMARIZED. RESULTING 


IN A FOUNDATION ON THE CIRCULAR ECONOMY IN REAL ESTATE 


DEVELOPMENT.  


4.1 DEFINITION CIRCULAR REAL ESTATE DEVELOPMENT 


Based on literature can be stated that there is no universal accepted definition 
of circular real estate. Most researchers have derived a definition from the 
principles of the Ellen MacArthur Foundation (Kusters, 2013; Loppies, 2015; 
van de Kaa, 2013; van Odijk & van Bovene, 2014). The absence of a 
definition is one of the reasons why in practice a true circular building does not 
exist yet. Without clarity on a universally accepted definition, it is difficult to 
realize it. However, some architects, developers, contractors and users claim 
that they achieved a circular building (see appendix 1). This means that there 
are different interpretations of what circular real estate is. However, little 
scientific research on the circular economy in the real estate development 
sector is known. Most research is written by members of the knowledge 
platforms commissioned by businesses (Antink et al., 2014; Schoolderman et 
al., 2014; van Odijk & van Bovene, 2014).  


The definition of circular real estate development is derived from the used 
definitions of real estate development (chapter 2) and circular economy 
(chapter 3) in this study. Most important aspects are combined generating the 
following definition: 


‘CIRCULAR REAL ESTATE DEVELOPMENT IS A MULTIFACETED BUSINESS, 


ENCOMPASSING ACTIVITIES THAT RANGE FROM THE RENOVATION AND RE-LEASE 


OF EXISTING BUILDINGS TO THE PURCHASE OF RAW LAND AND THE SALE OF 


IMPROVED PARCELS TO OTHERS WHERE THE VALUE OF USED NATURAL 


RESOURCES IS MAXIMIZED AND DEPRECIATION OF RESOURCES IS MINIMIZED 


THROUGHOUT THE WHOLE PROCESS. DEVELOPERS ARE THE COORDINATORS OF 


THOSE ACTIVITIES, CONVERTING IDEAS ON PAPER INTO A CIRCULAR BUILDING 


WITH THE OBSERVANCE OF CLOSED MATERIAL FLOWS.’ 


De definition contains the main aspects of the definition of the circular 
economy; closing loops, maximizing value and minimizing value destruction of 
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resources. The definition of the circular economy is scaled with regard to the 
real estate development. It now contains the whole process of real estate 
development from initiative to end-of-life and all respective stakeholders.  


4.2 PRINCIPLES OF CIRCULAR REAL ESTATE 
DEVELOPMENT 


In order to apply the circular real estate development in practice, a number of 
principles are distinguished to achieve the main aim: a circular building. These 
principles are based on literature. The design aspect of a circular building is 
most discussed by authors (Durmisevic, 2006; Mora et al., 2011; Stofberg, 
2014; Tulp, 2009; van Odijk & van Bovene, 2014). Kusters (2013, p 23) 
states that a circular building is ‘designed and developed as being adaptable 
and flexible in which the components/materials are suitable for 
reuse/refurbishment/recycling after the end of the lifecycle’. Adaptable and 
flexible refer to the need of the ability of buildings to change components 
without the necessity to adapt the construction. In addition, the casco needs to 
be flexible and the building as whole needs to be adaptable in order to meet 
the changing demand (Kusters, 2013). His definition also suggests the 
importance of the material choice. The materials must be able to be brought 
back into the economic system without value destruction. Aligned with this 
statement is the primary focus of Ellen MacArthur Foundation (2013a, 2013b) 
on the reduction of resources use and resources loss. The materials have to be 
used more efficient and effective. Similarly, van Odijk & van Bovene (2014) 
distinguish circular design principles and circular material choices as important 
determinants of circular real estate.  


Nonetheless, the circular economy exceeds these design and material selection 
principles. It can be said that a circular economy involves the entire networks of 
production and the diffusion of responsibility throughout these networks. 
Consequently, the adaption of a circular economy requires a system change. 
This change goes beyond innovation in technology and involves new forms 
collaboration and increasingly integrated value chains. The process to realize 
such a building needs to be circular too; a circular building is developed in 
collaboration with chain partners which is different from the current way of 
doing business (Loppies, 2015). The last phase in the life cycle of a product is 
now reusing instead of destruction. A long-term vision is required to successfully 
implement it. This means that circularity is not only important during the building 
process, but it is also important that the circular principles are secured during 
the operation phase and even after this phase. Loppies (2015) questioned 
practitioners of the circular economy in the building sector and added a third 
principle to the design and material principles, summarizing the 
aforementioned views; assurance of circularity in the future. The different 
circular aspects of different authors that are (somewhat) related to the building 
sector are divided into three principles. A detailed overview of these aspects is 
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shown in Appendix 2. In this report the following three principles form the basis 
of a circular real estate: 


CIRCULAR DESIGN: Circular real estate is designed that it can easily be 
disassembled and redeployed. Modular building and the use of standard 
measurements support this. In addition, separating the different layers of a 
building has positive impact on the adaptability and reusability of a building. 


CIRCULAR MATERIAL CHOICES: The material choices in a circular building are 
based on circularity. This implies eliminating toxic and non-degradable 
materials, with preference for the use of recycled and purer materials. 
Furthermore, consistent to the design, the total use of materials needs to be 
reduced, just like the total material mass. 


CIRCULAR PROCESS: Circularity not only needs to be secured during the building 
process, but it is necessary that it is also maintained during the exploitation 
phase and especially incorporated in an end of life strategy. This means the 
warranty that products/components are redeployed in the economic system, 
reducing waste. To keep the resources and materials in the circular economy, 
product service systems are used. This changes the perspective of the 
relationship between producer, user and product. In addition, the quality and 
value of the products during the life cycle of the building needs to be 
maximized. The building is offered as a service. This has consequences for the 
current business models and requires innovation along the process.  


The abovementioned aspects of a circular building are illustrated in Figure 15. 
This figure shows the basis of this thesis and it should be read from top to 
bottom. 
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FIGURE 15 OVERVIEW CIRCULAR ECONOMY AND CIRCULAR BUILDING (OWN 
FIGURE) 


Figure 15 includes the different causes for the initiative to develop the concept 
of circular economy derived from chapter 1, followed by two frames 
mentioning the aspects of the circular economy; the fundamentals and the 
principles. This information is obtained from chapter 3. Finishing on the bottom 
with the different principles for circular building, derived from the circular 
economy concept and literature. The different findings from literature as shown 
in appendix 2 are merged into a few principles that are considered as the most 
important.  
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In this thesis it is assumed that the building is designed according to the circular 
principles and the materials are chosen consistent to the circular conditions. The 
real estate developer has the most influence on the aspect circular process, 
since it coordinates all activities. As a consequence, this study focuses on the 
circular process. Additionally, Kimmel (2013) states that 20% of project success 
is based on the product and 80% is an outgrow of the process/organization. 
This emphasizes the importance of the process. Moreover, it is only circular 
when the products or materials are brought back into the system after taken 
back by the producer, making this principle important. This is also the case for 
the other two principles; in other words, they are al needed to achieve a 
circular building. 


4.3 VIEWS ON CIRCULAR REAL ESTATE DEVELOPMENT 


As stated in chapter 2, the real estate development process is characterized as 
complex, unpredictable and uncontrollable, what makes it difficult to innovate 
(Suurs et al., 2011). More specific, the current revenue model in the real estate 
sector aims to earn back the cost price as soon as possible from income and 
exit value with maximum yield. In other words, the focus is on a one-time 
delivery (a one-off) at the lowest price. Moreover, this price is focused on 
today’s value. There is no consideration of the real long term prospects of the 
building (Watkinson, 2011). This economic model misses the long-term view, 
hence, it discourages long term sustainability of real estate (van de Kaa et al., 
2013). The circular economy requires a long-term vision (Watkinson, 2011). 
The power of this economy in real estate is that the building components 
created by the circular design and materials, can be multiple developed (van 
de Kaa et al., 2013). Besides the long-term vision, a transition is needed in 
order to successfully implement the circular economy. This also applies for the 
real estate development as discussed in chapter 2. The United Kingdom 
Construction Group (2014) has done a survey in the construction sector and 
concluded that practice does not show any full examples with a strong circular 
business case, despite the need for successful circular business cases. It can be 
stated that a true circular business case in the real estate sector does not exist 
yet (UKCG, 2014). For this reason an exploration on a circular real estate 
development process in literature is executed. Four reports and studies a on the 
application of the circular principles in real estate development are discussed 
below. 


Van de Kaa (2013) combined the real estate development supply chain and 
the butterfly model of the Ellen MacArthur Foundation (2013a). The circular 
real estate economy model is shown in Figure 17. This models describes seven 
actors of the supply chain; user, owner, technical and iconic developer and 
constructor, building-(component) supplier and construction material supplier. 
The technical and iconic developers are described as the creators of the 
building who determine how the building looks and what components are used 
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to make the building. A transition from the linear thought towards design for 
reusability is necessary. This is only possible when suppliers are in involved in 
the early stages, since their knowledge is needed for the circular design. In 
other words, it requires value chain integration with different forms of 
cooperation. The value chain is illustrated in Figure 16. 


In the adjusted model by van de Kaa (2013) the user purchases a product of a 
service provider. In the real estate supply chain the tenant is the user and the 
owner of the building fulfills the role of service provider. This means that the 
owner will take care of the maintenance of the building during the lifecycle and 
is responsible for the material- or component flows. Van de Kaa (2013) also 
notes that it is important to manage circularity after the realization of the 
building. During the exploitation period it is important to manage minimization 
of value destruction of materials. In addition, design changes proposed by the 
user or owners need feedback from the creators. This is also the responsibility 
of the service provider, hence owner  


The building is not seen as one product, but as a gathering of different layers 
with a lifecycle for each layer. This requires a different circular model for each 
layer. These layers are the site (lifespan: forever), structure (lifespan: 30 – 300 
years), skin (lifespan: 15 – 20 years), services consisting of wiring, plumbing, 
sprinkler system, elevators, kitchen equipment, heating and cooling (lifespan: 7 
– 15 years), space plan (lifespan: 2 – 3 years) and stuff consisting of the 
furniture (lifespan: 2 – 3 years). Van de Kaa (2013) states from a financial and 


FIGURE 17 MODEL FOR REAL 
ESTATE ECONOMY (VAN DE 
KAA, 2013) 


FIGURE 16 CIRCULAR REAL 
ESTATE VALUE CHAIN ADJUSTED 
BY VAN DE KAA (2013) 
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economic perspective that a circular structure is not feasible. He states the 
tipping point for real estate at 20-30 years. The structure as a layer of the 
building has a lifespan of at least 50 years, what makes it financial 
unattractive. He suggests setting up a circular economy for all building layers 
with a lifespan equal or shorter than the layer skin (thus services, space plan, 
stuff). 


Kusters (2013) also puts emphasis on the distinction of use and ownership. This 
is expressed by a long-term and service ownership relationship with user and 
producer. He proves that performance based contracts have a positive effect 
on the adaptability of the building. The contract is a financial incentive for the 
producer to invest more in the adaptability of the asset. This is reinforced when 
the producers retains ownership. This way the producer is more focused to 
meet the performance demand. Consequently, it will lengthen the lifespan of 
the building, what will increase the number of maintenance and repairs. It is 
also an incentive to make buildings more suitable for reusability.  


A common objective between the producer of components, the developer of 
the building and the owner of the building is necessary in order to optimize the 
building during the operation phase. In addition, the component supplier plays 
an important role in the new circular supply chain (Kusters, 2013).  


Kusters (2013) addresses the necessity to relate the service-oriented long-term 
performance based commitments with the end user (the tenant) and suppliers of 
the building. A service provider can cover this. It links the offering parties to the 
user and provides the performance-based contract to the tenants, acquired 
from the producers. This role is not covered in the current linear development 
chain yet. The proposed circular model by Kusters (2013) is shown in Figure 
18. 


 


FIGURE 18 THE CIRCULAR MODEL PROCESSED IN THE REAL ESTATE DEVELOPMENT 
PROCESS (KUSTERS, 2013) 


Baartmans (2013) investigated the construction process in order to make it 
more sustainable. The aim was to provide a tool that contractors can use to 
analyze their main current process of construction in order to achieve 
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sustainable construction. Sustainable construction is defined as “construction 
that does not impact the environment (planet) and people, while making a 
profit” (Baartmans, 2013, p. 64). The model incorporates three main steps to 
achieve sustainable construction; recycling, reuse and reduce, derived from the 
philosophy of Cradle to Cradle and industrial ecology. These three scenarios 
together form sustainable construction. In this study these aspects are input for 
the circular economy as well, yet is does not fully cover the circular economy 
concept. Baartmans (2013) states that the construction sector knows what to do 
related to sustainable construction, but does not know what to do to achieve it. 
He states that optimizing the process will affect the product and the other way 
around. He defined the current and desired construction situation in order to 
assess how to achieve the desired situation. Baartmans (2013) defines four 
obstacles for achieving the desired situation: 


-‐ The current linear way of thinking opposed to the cyclical (desirable) 
way of thinking. 


-‐ The profit that is needed for sustainable construction (reduced impact on 
planet), which not all initiatives currently have. 


-‐ The commitment needed during the process. 
-‐ Using labels as unjustifiable definition for sustainable construction. 


 
The integration of the supply chains is to assess the technical and economical 
feasibility of the scenarios (recycle, reuse, reduce). Baartmans (2013) 
investigated this with the aluminum façade as case and measured the 
environmental improvements with sustainable construction. The results are 
found in Figure 19. The reuse scenario is the most profitable.  


 
FIGURE 19 ENVIRONMENTAL IMPACT OF ALUMINIUM, FAÇADE (REDUCTIONS) 
(BAARTMANS, 2013) 


 
Antink et al. (2014) also focus on the construction process. However, they also 
take the different phases of the real estate development in consideration. They 
state that few systematic attempts have been made to assess existing options to 
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reduce the environmental impact of a building and its components over its 
entire life cycle. The main aim of Antink et al. is to identify opportunities for 
achieving greater resource efficiency in the building sector supply chain and 
contribute towards wider socio-economic goals. They focus on a green building 
that: 


-‐ Takes an intelligent approach to energy 
-‐ Safeguards our water resources 
-‐ Minimizes waste and maximizes reuse 
-‐ Promoting health and well-being 
-‐ Keeps our landscape green 
-‐ Creates resilient and flexible structures 
-‐ Connects us 
-‐ Considers all stages of a building’s life cycle. 


These aspects of a green building are similar to the principles of the circular 
economy. Remarkably, the lengthening of the responsibilities, just like the 
closing loops, is not an aspect of the report from Antink et al. (2014).  


The report allows the various stakeholders to gain insight into their role and on 
how they impact on the overall system. The report focuses on new and existing 
public and private offices as a representative building type. Antink et al. divide 
the buildings’ delivery and management process in five stages; concept 
definition, design, construction, in use and end of life to signify the point at 
which either a building is demolished or which significant renovation occurs. 
Each stage of this process green intervention taken by stakeholders in the 
supply chain are described and linked with environmental aspects. Most green 
interventions are focused on resources that stimulate green building, such as 
policy, criteria and financial incentives. The challenges to greening the building 
supply chain begin with the complexity of the stakeholder’s relationships. They 
all have their own specific role and at the same time with overlapping 
responsibilities. Barriers for these implications are mostly financially driven or 
based on lack of knowledge, trust, communication or leadership. 


An overview of the discussed literature is found in appendix 3. Based on the 
discussed literature it appears that the efforts to understand, minimize resource 
use and implement the circular economy in the building supply chain are less 
advanced than the design and energy aspect (Antink et al., 2014). The 
financial incentive is important for businesses to apply circular changes. It can 
also be summarized that the current process is not circular and does not 
stimulate the circular thinking (Baartmans, 2013; van de Kaa, 2013). Van de 
Kaa (2013) attempted to incorporate all the aspects of the circular economy 
into a model for the real estate development. Antink et al. (2014) and 
Baartmans (2013) only addressed some aspects of the circular economy.  


4.4 FOUNDATION OF MODEL 
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The aim of this paragraph is to provide a first attempt towards an 
understanding of a circular real estate development.  


4.4.1 BUILDING LAYER 


Van de Kaa (2013) en Baartmans (2013) recognize a building as an assembly 
of different layers as a starting point of the circular economy. This is also 
recognized by ten Dam (2014). This distinction is mainly made based on the 
different lifecycles of the layers. The material flows differ from each other 
resulting in a need of a different circular model. Van de Kaa (2013) concludes 
that a circular construction of a building is financially not attractive. He suggests 
investigating the opportunities for building layers with a shorter lifespan like 
skin, services, spaceplan and stuff. For comparison, a construction has a 
lifecycle ranging from 30 to 300 years, whereas building installations have an 
average lifecycle ranging from 7 to 15 years. It is therefore expected provide 
better insight into the financial benefits. For this reason, this study focuses on 
the building layers, skin and service, more specifically, the façade and building 
installations. 


4.4.2 OWNERSHIP  


The circular economy is stimulated by the shift from ownership to usage 
business models (Winter, 2014). One of the most important aspects highlighted 
by van de Kaa (2013) and Kusters (2013) is this shift of ownership and the 
long-term perspective as a guarantee for circularity in the future. An important 
aspect to achieve a circular process is the lengthening of the responsibilities in 
order to maintain the quality of the materials and components. Even more, van 
Renswoude et al. (2015) state that it is a requirement for a circular business 
model. More specific, he adds the fact that the ownership should stay with the 
producer. Furthermore, Cook et al. (2012) state that in manufacturing sectors 
performance orientated service innovations aim to maximize the performance 
of goods, labor and infrastructure which form the basis of such offerings. This 
implies positive consequences for the end product, also potential for real 
estate. The producers will have more interest in the operation phase of the 
building. This is confirmed by the study of Kusters (2013). This requires a 
product service system like the different options are described in chapter 3. In 
addition, van Renswoude et al. (2015) state that performance based 
contracting is the most circular business model. They define this as ‘providing 
long term access to a product or service, where ownership and responsibility 
remains with the producer’ (van Renswoude et al., 2015, p. 36). This model 
corresponds to the result-oriented model from chapter 3. For this study the 
façade company and the building installation companies provide comfort to the 
users of the building; building as a service. In addition, the producer has the 
responsibility to take the product back after the end of use. This brings us to 
another important aspect as discussed in chapter 3; closing the loop. Four 
different ways to close the loop are presented. Since the producer has the 
responsibility to make the right choice of the way to close the loop; 
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maintenance, reuse/redistribute, refurbishment/remanufacture or recycle. It is 
assumed that the producers are the proper party to make this decision, since 
they have the most knowledge and experience with the product. In order to 
redeploy the product in the economy, the producers need to have a vision that 
exceeds the length of the lifespan.  


4.4.3 EVENT-DRIVEN PROCESS CHAIN 


It is chosen to illustrate the process for the circular economy using an Event-
driven Process Chain (EPC). EPCs are a type of flow chart that is used for 
process modeling. It is suitable for configuring an enterprise resources planning 
implementation and for business process improvement, thus for this study. Such 
a diagram shows the control flow structure of the process as a chain of events 
and functions. These building blocks form the foundation of the EPC. A function 
is the basic building block and corresponds to an activity, which needs to be 
executed. Events describe the situation before and/or after a function is 
executed. Functions are linked by events. The third main building blocks of an 
EPC are logical connectors. These connectors can be used to connect activities 
and events. This way the flow of control is specified. There are three types of 
connectors: ∧ (and), XOR (exclusive or) and ∨ (or). The control flow (dotted 
arrows) shows the chronological order of the events and functions (van der 
Aalst, 1999). The EPC for the circular real estate development process is 
discussed in this paragraph. 


4.5 CONCLUSION 


Circular real estate development covers a broad range of activities around the 
(re)development of circular real estate, where the principles of the circular 
economy are assured. Three principles for circular real estate can be defined; 
circular design, circular material choices and a circular process. The last aspect 
is the focus of this report; the real estate developer coordinates the circular 
process. In addition, a building is recognized as an assembly of different 
layers. As recommended by van de Kaa (2013) this study focuses on the skin 
en services as the layer with the next longest lifespan.  


For circular real estate to be aligned with the circular economy, it is important 
to secure the long-term vision for circularity. The responsibility for the materials 
and components are shifted towards the producers to retain value as much as 
possible and to ensure the recovery of the materials in the economic system. 
For this study the models from Figure 20 and Figure 21 are proposed. It is 
based on an event driven process chain (EPC) flow chart, which is explained in 
the previous paragraph. 


Figure 20 shows the material flows. Instead of turning all the materials into 
waste, the value of the materials is maximized by extending the product life or 
by recovering the resource (recycling). This model can be applied on all 
building layers, in this study specifically building installations and skin.  
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The different colors in Figure 21 represent the different responsibilities for 
events or functions. The circular economy states that the responsibilities should 
be lying with the parties that have the most knowledge and skills of the product. 
Consequently, it can ensure the continuity of the quality of the product during 
operation. With regard to the building this should be with the producers of the 
different component producers, since every building component with a different 
lifespan has an own model.  


The producers remain owner of their product. They offer the product as a 
service and the user pays for the performance of the product. Moreover, the 
producer takes the responsibility for the maintenance and repairs. In addition, 
the producer has the obligation to take the product back after use and restore 
it into the economic system. In other words, they extract the component from 
the system and have the obligation to bring the component, or parts of the 
component back in the system. It can be restored in the same building or in a 
completely different sector. However, it needs to be considered that the value 
of the materials needs to be maximized with all of the above options. 


The owners of the building have the obligation to secure circularity in the 
future. This means keeping the building occupied, by looking for new and 
suitable tenants. In addition, it is important that when users request changes to 
the design, it has to be aligned circular mindset. Moreover, this is a task of the 
owner.  


The figures below illustrate the emphasis of the circular economy on the 
material flow. This is associated with the shift of ownership and the 
responsibility of the owner to restore the product in the economic system. 
Compared to the presented process from Figure 2, it can be deduced that this 
has much influence on the subcontractor/producer and the main contractor. For 
the real estate developer it is important that these partners of the value chain 
collaborate in order to have a successful circular process. 







