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Abstract

Climate change effects lead to a transformation
of our environment. The building sector is
considered to have the greatest potential in
the clean energy transition. However, general
consensus of climate change definitions,
communication and cooperation on climate
change knowledge and perspectives is
underdeveloped in the industry. A review of
previous studies shows that the construction
industry is known to take a reactive stance
rather than proactive towards climate change
action. The aim of the study is to describe how
the implementation of circular principles as
part of climate change action, is managed by
a construction company, and to explore how
this can be done proactively. Through desk
research and interviews with representatives of
the case firm this description is developed. The
findings show that both a proactive strategy by
the company as individual proactive behavior
by employees can have a big impact on the
performance regarding circular activities.
People who are showing proactive circular
behavior need to be supported and given
recognition by the organization. The other
way around, these people can triumph and
establish organization-wide implementation
of their initiatives through issue selling and
perseverance. People who are not showing
proactive circular behavior will need to be
made aware, informed and motivated to
conduct circular practices.

key words:

climate change mitigation, climate change
adaptation, circular economy, proactive
behavior, construction firms
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Readers guide

This P5-report presents my final graduation
research report. In the first chapter, an
introduction to the topic of this study given. In
the second chapter, the results of a systematic
review of previous studies are presented,
followed by the formulation of the problem
statement in chapter three.

In the fourth chapter, the main research
question is formulated, as well as four sub-
research questions. For each sub-question
the type of research and data source is given.
The fifth chapter presents the methodology.
Decisions on the type of research approach
are explained and the research design is

Part 1
Concepts

presented. To conclude, each part of the
research design is elaborated on in-depth.

The sixth chapter presents the case company
used for this study and explains how the
methods for data collection are applied to
this case. The seventh chapter presents the
findings from the data analysis.

In the eight chapter, the findings are discussed
and compared to existing theory, conclusions
are drawn and recommendations are made.
This report ends with a reflection on the work
and the graduation process in the final chapter.
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1 Introduction

1.1. Climate change and the built
environment

Climate change impacts on natural and
human systems can have damaging effects.
Increases in extreme weather events, such
as more warm temperature extremes, higher
sea-levels and heavy rain events (IPCC, 2014)
all affect the safety and livability of our built
environment. This imposes many new risks to
countries and the built environment, such as
flooding risks, overheating in cities and low air
quality, all threatening both ecosystems and
human health. In their fifth assessment report
of climate change, the Intergovernmental
Panel on Climate Change (IPCC) made
projections of future scenarios. Their definitive
projection, which has been taken over by most
of the international community, predicts that if
no action is taken to reduce the emissions and
adapt to inevitable changes, the likelihood of
extensive and severe impacts has a very high
confidence (2014). Hurlimann et al. assigns
human population growth, industrialization
and urbanization as the driving forces that
are responsible for a big chunk of this
transformation of our environment. “Especially
urban areas are a key source for climate
change” (Hurlimann et al., 2018, p.235).

In 2017, the building construction and building
operations sector was accountable for 36%
of the global energy use and 40% of carbon
dioxide emissions (UN Environment and
International Energy Agency, 2018, p. 10).
Although progress by the building sector is
made, knowledge on climate change action
in the building sector is dispersed (Wilson &
Rezgui, 2013, p. 303).
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1.2. Difference climate change
mitigation and adaptation

For the definition of climate change the
one provided by Merriam-Webster is used:
“significant and long-lasting change in
the Earth’s climate and weather patterns”
(Meriam-Webster, 2019). The previously
mentioned climate change impacts are the
manifestation of this long-lasting change on
earth’'s ecosystems and human systems. To
soften the effects of these impacts, people
can take mitigative and adaptative measures.
This distinction in climate change action is of
importance, as it constitutes two very different
approaches to the issue at hand.

Climate change adaptation measures aim to
adjust the system under impact to adapt to
the new expected situation. It accepts that
a change will happen and does not try to
minimize the impact of that change. Example
given, the average temperature rises and
therefor buildings will need new cooling
systems.

Climate change mitigation measures on the
other hand aim to reduce the impact of the
change. Example given, using materials or
methods for construction that will lead to lower
carbon dioxide emissions. Lower carbon
dioxide emissions will lead to lower climate
chance impacts than the original construction
material or method would.

If mitigation and adaptation measures are
taken successfully, the resilience of the
system under impact is increased. The
resilience of the system (which can be a
social, environmental or economic system) is



its capacity to cope with the negative effects
of climate change, maintaining its function
and structure (Chalmers, 2014, p.18).

1.3. International Agreements on
climate change

In the Paris Agreement of 2015, as a response to
the projections made by the IPCC, 195 countries
committed themselves to a number of goals to
reduce the emission of greenhouse gasses. The
main goal of the participating countries is to limit
the rising of the average temperature on Earth to a
maximum of two degrees Celsius compared to the
pre-Industrial Age and preferably to a maximum
increase of 1.5 degrees Celsius (Paris Agreement,
2015, p.21). The participating countries have also
set their own goals in their nationally determined
contributions.

The building sector is considered to have the
greatest potential in the clean energy transition.
According to the latest Global Status Report by
the UN, the building construction and building
operations sector accounts for 36% of the global
energy use and accounts for 40% of carbon
dioxide emissions in 2017 (UN Environment
and International Energy Agency, 2018, p. 10).
Despite this potential, the global building sector
keeps growing and carbon dioxide emissions by
the building sector keeps increasing by 1% each
year (UN Environment and International Energy
Agency, 2017, p. 4).

This does not mean there are no improvements
made by the construction industry. The energy
intensity of the built environment is improving,
meaning the intensity of carbon emissions are
reducing and many opportunities exist for energy-
efficient and low-carbon solutions to be deployed
(UN Environment and International Energy
Agency, 2017, p.4). Thus, the construction industry
is becoming more efficient in terms of emissions,
but as the industry grows as well, the total amount
of emissions has not decreased yet. This shows
more action is needed.
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Where reducing carbon dioxide emissions is a
form of climate change mitigation, measures of
climate change adaptation are equally necessary.
As climate change impacts are inevitable and
can only be partially mitigated, a combination of
mitigation and adaptation measures is necessary.
In the construction industry, inadequate adaptation
can pose a serious issue, as a significant part of
the existing building stock is expected to become
obsolete due to damage from climate change
impacts (de Wilde & Coley, 2012). The reason for
this is the typical longevity of buildings. The long
life-cycle of buildings not only makes them less
resilient to climate change effects, but also leads
to the risk of energy use ‘lock-in’, which means
that any building for which its performance is not
optimized will need energy for its whole life-cycle
that could have been mitigated (Chalmers, 2014,
p. 5). The long lifespan of buildings also implies a
certain inertia for the construction sector’s ability
to respond to changes. This calls for a need for the
industry to take long-term climate change effects
into account in their development and construction
process (Hurlimann et al., 2018, p.235).

1.4. The Dutch construction industry

After signing the Paris Agreement in 2015, the
Dutch government worked on their strategy
to meet the goals set internationally. They
set national goals and developed a set of
measures to meet these goals. The complete
package of measures is laid out in the
“Klimaatakkoord” (trans. Climate Agreement),
made definitive by the government in June
2019.

Central to the Dutch national Climate
Agreement, is the target to reduce the level of
greenhouse gas emissions in the Netherlands
by 49 percent compared to the level in 1990
(Ministry of Economic Affairs and Climate,
2019, p.9). To achieve this, different targets
have been set by the government for each
sector of the Dutch society.

The required contribution of the built
environment to the national reduction target of



49%, is a reduction of 3,4 Megaton of carbon
dioxide emission by 2030. For the construction
industry this implicates that about 1,5 million
existing homes will need to be renovated and
about 1 million extra Megaton of carbon dioxide
has to be reduced in the non-residential sector
(Ministry of Economic Affairs and Climate,
2019, p.18). The government has acted on
these goals over the past years by introducing
new legislation, such as a minimum energy
label C for office buildings; every new-built
dwelling has to be off the gas-grid and from
2020 on; and all new-built residential and non-
residential buildings have to be in line with
Nearly-Zero Energy requirements.

However, the latest edition of the yearly
evaluation report by PBL Netherlands
Environmental Assessment Agency, a
government body that provides a yearly
assessment of the current environmental
state of the country and its prospective on
the effects of the policies in place, states
that the Netherlands currently has achieved
a 15% greenhouse gas emissions reduction
compared to 1990 (PBL, 2019, p.6). This
means more than double of what has been
done so far, needs to be achieved by 2030 to
meet the 49%-reduction target. Thus also on
the Dutch national scale, there is a need for
more action.

There are various concepts for companies
to draw from and act on climate change.
One of these concepts that is gaining a lot of
momentum over the past years is the Circular
Economy. The Dutch government has set the
goal for the Netherlands to be a fully circular
economy by 2050, meaning no more waste
is produced through its economic activities
and all resources used are from renewable
sources. By 2030, they aim to be at 50%
of this goal (Ministry of Economic Affairs
and Climate & Ministry of Economic Affairs,
2016, p.7). Currently the Dutch government
pronounces their intentions, but has attached
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no regulations or laws that force industries
or companies to take action (this is their
intention in a later stage of their proposed
transition). The government does stimulate
innovations on towards a circular economy
through financial packages. Thus, there are
no prescriptions for the Dutch construction
industry on how to become fully circular by
2050, only that they have to be it by 2050. This
means some proactive behavior is required
from the industry itself.

1.5. The Circular Economy

Our current economy is known as a ‘take-make-
waste' economy, meaning we extract (often non-
renewable) resources, turn them into products
through production processes and eventually
use them until they are of no use and dispose
them (Ellen MacArthur Foundation, 2019). As
mentioned, these processes lead to enormous
greenhouse gas emissions, as most of the
economy depends on fossil fuels. Switching to
a circular economy can be an important step
towards the reduction of these emissions and thus
to meeting the goals mentioned in the previous
subchapters. This is also the reason the Dutch
government has expressed their intentions to
make this change.

The difference between a take-make-waste
economy and a circular economy in which waste
becomes resource again, can be illustrated
by using the terminology of resource cycles.
Resource cycles, or loops are currently still linear
as explained. These loops can be closed, slowed
and narrowed. Closing loops means that through
recycling the loop of resource flow is closed as
waste is recycled into a reusable product. Closing
will eventually mean no new resources would
be theoretically needed for the same amount of
products. Slowing loops means prolonging the
(functional) life of products through for example
repairs or optimizing designs. This should result
in a ‘slower’ need for new resources. Narrowing
loops means that through optimizing resource
efficiency of products, less resources are used
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per product (Bocken et al. 2016, p.309). The
narrowing of loops is already being applied in
our current linear economy and is therefor a less
distinctive feature of the circular economy model.
Figure 2 depicts a visual representation of closing,
slowing and narrowing loops, compared to the
linear economy model.

-

Closing resource flows

v

Linear flow Circular flow

M ©

Life extension - linear Life extension - circular

no

Figure 2. Comparison of resource loops between
the linear and circular economy model, depicting the
closing, slowing and narrowing of resource loops.
(Adapted from “Categorization of linear and circular
approaches for reducing resource use” by Bocken et
al., 2016, p. 309).

Slowing resource flows

A

The most widely seminal definition of the circular
economy is the model developed by the Ellen
MacArthur Foundation (Geissdorfer et al., 2017,
Kirchherr, Reike & Hekkert, 2017). Based and
incorporating 7 different schools of thought
on circularity, they developed a concept of the
circular economy as “an industrial economy that
is restorative or regenerative by intention and
design” (Ellen MacArthur Foundation, 2013, p.7).
Kirchherr, Reike & Hekkert took on the challenge
to derive one conceptualization of the circular
economy. Their study started from the initial
notion - and confirmed this notion - that there is an
abundance of concepts of the circular economy
and that this ‘circular economy babble’ poses as
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an obstacle for research (2017, p. 228). Their
analysis showed that the definition provided by the
Ellen MacArthur Foundation was indeed the most
used, yet was used only 11 times in their sample
of 114 definitions still. Combining the variety of
definitions, they made an attempt to derive one
general definition.

Therefor, for this study the definition given by
Kirchherr, Reiker & Hekkert is used: “an economic
system that replaces the ‘end-of-life’ concept with
reducing, alternatively reusing, recycling and
recovering materials in production/distribution
and consumption processes. It operates at the
micro level (products, companies, consumers),
meso level (eco-industrial parks) and macro level
(city, region, nation and beyond), with the aim
to accomplish sustainable development, thus
simultaneously creating environmental quality,
economic prosperity and social equity, to the
benefit of current and future generations” (2017,
p. 229).

Although a mouthful, this definition provides a
comprehensive view of the circular economy
concept, mainly three distinctive features: 1)
the means of reducing, reusing, recycling and
recovering; 2) the acknowledgement of the
different levels involved; and 3) the environmental,
economic and social aspect. These many
aspects, and its complete difference from the
linear economy that we are used to, make that
this is such a complex concept. This complexity
leads to often conflicting solutions. Therefor there
is always a need to search for the right balance.

1.6. The relation between the circular
economy and climate change

The adaptive nature of the circular economy is
taken as an inherent ‘trait’, exemplified through
this line in the paper by Gallego-Schmid et al.:
“Increasing resource efficiency through slowing,
closing, and narrowing material and energy
loops, is key to mitigating change” (2020, p. 1).
The researchers start of by pointing out the waste
generation by the construction sector. It is not the
depletion of raw or finite materials that mainly
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causes climate change, but the emissions that are
emitted when processing these materials.

Thisis confirmed by the Ellen MacArthur foundation
who explain that our focus so far has mainly been
on energy efficiency and increasing our use of
renewable energy. This however can only account
for 55% of the total amount of greenhouse gas
emissions. The other 45% comes from the making
of products, whether it is food, transportation or of
particular interest for this study: buildings (Ellen
MacArthur Foundation, 2019, p. 12).

Increasing resource efficiency therefor in the
first place leads to the use of less materials,
which is in the eye of this author, of an adaptive
nature: responding to the future uncertainty of
availability of these materials and thus become
less dependent on the supply of these raw
materials. Secondly, using less materials has the
potential to reduce the emissions that come from
the production of goods such as buildings, as is
mentioned above. This reduction of emissions is
of a mitigative nature towards climate change,
as by reducing emissions the effects of climate
change are tempered.

This can also be deducted from the conclusions
drawn by Gallego-Schmid et al., who conclude that
the different solutions from the circular economy
(closing loops, slowing loops, narrowing loops) do
not always result in emission reductions by default
(2020, p. 12). This can be exemplified as follows:
when construction waste has the potential to be
reused, but this requires the expertise and facilities
of a niche factory, then the transport of this waste
to this facility might lead to more emissions then
when the waste is disposed of. Or upgrading an
existing air-conditioning machine might extend
its lifespan, reducing the use of new materials as
no new machine is needed, but if this is machine
is much less efficient than the newest innovative
model on the market, its energy consumption
might outweigh the buy of a new model in terms of
greenhouse gas emissions.

The circular economy therefor first and foremost
has a focus on reducing the use of virgin materials,
and secondly aims to reduce greenhouse gas
emissions.
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1.7. Sustainable performance and
business competitiveness

Of what use is it for a construction company to
focus on sustainability? Robinson et al. found that
when an organization successfully incorporates
sustainability in their business strategy, this can
lead to advantages such as reduction in costs
related to wastage, defects and rework, savings
in costs related to fuel, disposals of waste and
landfill charges and also it improves access to
better employees, clients and an improved image
and brand. The latter eventually might lead to an
increase in market access and regular clientele
(2006, p. 796).

The perspective a company has on sustainability
will affect this business strategy. In one of the
studies that was found in the systematic literature
review, Tan et al. (2015) studied the relationship
between sustainability performance and business
competitiveness of international contractors. Their
main question: “Does it pay to be sustainable?”
(2015, p. 273). They point out that there are
different perspectives on whether or not investing
in sustainability impacts a competitiveness and
revenue (growth) positively. lllustrated by a
figure depicting the relation between economic
success and sustainability performance, they
present these different perspectives through
three views: 1) the traditionalist view, in which
investing in sustainability is seen as a burden that
reduces economic success as the investment
is done to meet environmental regulations that
correct the negative impact a company has on the
environment. 2) The revisionist view perceives
investing in sustainability as a practice that
improves economic success as the improvement
in sustainable performance might lead to -
amongst others - more efficient processes and
new market possibilities. 3) The long-term view
propagates that first movers, the ‘frontiers’ will
be perform much better on the longer run as
sustainable development is considered to become
more important as a factor for competitiveness
than other conservatist factors (2015, p. 274). This
is underlined by Robinson et al., who conclude
that the long-term performance of a construction
organization is undermined and competitive
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advantages and opportunities could be lost when
the organization fails to integrate sustainability
practices into their business strategy (2006, p.
806).

In contradiction to Tan et al, who suggest that first
movers gain the most competitive advantage on
the long run is the common notion that the first
movers eventually get caught up. Silverberg
et al. discuss this notion in their study, where it
is explained that early adopters of innovative
developments first suffer a loss after which they
will get ahead of their competitors. But the group
that adopts the innovation just after the first
movers, suffers a smaller loss and therefor more
easily catches up and potentially overtakes the
early adopters (1988, p. 1046).

Thus in order to remain competitive, focusing
on and investing in sustainable practices can be
considered necessary, although timing and the
amount of investing should be determined by
the individual company to fit its specific context.
Additionally, Robinson et al. point out that in
order to adopt sustainability principles, “proactive
management of financial, human, environmental
and social capital” (2006, p.795) is needed. What
precisely constitutes “proactive management” is
not specified by the researchers.

1.8. Summary

Thus, based on global figures, an increase in
both climate change mitigation and climate
change adaptation measures is needed in
the construction sector to meet national and
international targets. However, there appears to
be no clear overview of what knowledge on climate
change the construction industry has developed
and used successfully. Even on a smaller scale,
the approach of the construction industry in the
Netherlands to deal with climate change impacts
seems to be dispersed.

A model gaining attention to take action against
climate change effects is the Circular Economy
model. Switching to a circular economy is not that
easy. Many facets of the model can be conflicting
when implementing the circular economy and
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switching to new business models as a company
might be required. The Dutch government has also
expressed its intentions to turn the Netherlands
into a fully circular economy by 2050, but has tied
no regulations or legislation to this yet at this point.
This means that the Dutch construction industry
will have to be proactive in getting their industry to
meet this goal by themselves.

Before finding out how the circular economy model
can help the construction industry, an overview
of climate change action — of which the circular
economy concept is a part of - is necessary. In
order to gain an overview of what is known about
climate change adaptation and mitigation in
relation to the construction industry, a systematic
review of previous literature has been conducted.
Secondly, the review helps identifying missing
knowledge in this research area, also known as
the ‘gap in literature’. The approach and findings
of this review are discussed in the next chapter.
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2 Review of previous

literature

Before studying how the Circular Economy
model may aid a construction company in
dealing with the climate change issue, the
relation betweentheissueandthe agentshould
be explored. By looking at what is currently
already known from academic research about
the relation between the construction industry
and climate change action, unexplored areas
may be identified. Aliterature review may guide
this examination, as it can help in creating a
clear picture of a research area in which the
knowledge is scattered and interdisciplinary. It
is @ more or less systematic way of collecting
and synthesizing previous research (Snyder,
2019, p. 333).

The review describes what related research
has been conducted already, and how it can
support the study (Creswell, 2014, p.28).
The chosen type of literature review in this
case is the systematic literature review. This
type is the most fitting as it is a transparent,

comprehensive method in gathering research
already conducted. The strength of the
systematic review are its comprehensiveness,
as it aims to gather all the literature found
on a certain topic (and not exclude any),
and its transparency, as the reporting of the
review should enable readers to replicate the
process (Grant & Booth 2009). This way, an
attempt is made to minimize doing flawed
assumptions, as the boundaries of the review,
the search terms used and the filters applied
are all documented and communicated to the
reader.

Thus, the aim of this literature review is to
generate an overview of previous research
related to this study’s topic to discover what
gaps might exist in the existing literature. To
get the right results | posed the question:
“What research has been conducted about
climate change effects in the construction
industry?”

1. TS=(“Climate change adaptation”) AND TS=(“Construction industry” OR “Construction
sector” OR “Building industry” OR “Building sector” OR “Real estate sector” OR “Real estate
industry” OR “Real estate development” OR “property development” OR “Built Environment”)

2. TS=(“Climate change”) AND TI=(“Construction industry” OR “Construction sector” OR
“Building industry” OR “Building sector” OR “Real estate sector” OR “Real estate industry”
OR “Real estate development” OR “property development”) NOT #1

3. TS=(“Climate change mitigation”) AND TS=(“Construction industry” OR “Construction sector”
OR “Building industry” OR “Building sector” OR “Real estate sector” OR “Real estate industry”
OR “Real estate development” OR “property development”) NOT #1 NOT #2
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2.1. Methodology systematic review

Based on this question, the keywords for
doing the searches were defined. The two
key terms in this case are Climate change
and Construction industry. Synonyms or more
specified terms were added to ensure the
comprehensiveness of the searches. For all
searches, no time limit of publications was set.
All searches were filtered on journal articles
only. The three searches presented on the
previous page have been conducted.

The searches were done in the first week
of December 2019 using the databases of
Web of Science, Scopus and the TU Delft
Repository. Similar searches were done in
the Google Scholar database, but as this
database does not support the same extent of
Boolean search options, the results were too
large in size and therefore incomparable.

Two alterations have been made during the
searches. For the second search only, the
central term ‘construction industry’ and its
synonyms had to appear in the title of the
article, to reduce the amount of results from
this search. The broad term ‘climate change’
and ‘ construction industry’ (or one of its
synonyms) often appear somewhere in an
article which led to an extensive amount of
results that were out of scope and unrelated
to the question posed.

The second alteration is the exclusion of
the term ‘built environment’ in the second
and third searches. This was done for two
reasons. First, the term led to an additional
sum of results that made the workload
unfeasible. Secondly, the results were fast-
checked, most of the additional results dealt
with topics unrelated to the question posed for
this literature review, such as articles on the
transmission risk of Lyme disease, dengue
or malaria. In total, an additional 198 papers
would need to be reviewed, for an estimated
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one dozen of additional results of value for the
review. The impact of these additional results
are considered to have a negligible effect on
the results of the review.

2.2. The results

In total, 175 studies were found. These studies
were first checked on their scope and on
their study method. Papers that focused on a
topic unrelated to the construction industry or
climate change, despite the key search terms,
have been marked as ‘N/A'. Also, papers that
did not contained an empirical study, such as
review papers or opinion pieces, were also
left out and marked by ‘N/A'. In total, 80 out
of the 175 results were either out of scope or
non-empirical, leaving 95 papers meeting the
search criteria.

The results are gathered in a synthesis matrix,
which can be found in Appendix A. To improve
the readability of the matrix, the 80 results
that did not meet the criteria are left out. The
matrix is split up in three groups, each for one
of the keyword combination searches. For
each result, the authors, year of publication
and journal of publication are collected. Next,
for each article three components of the study
are identified: 1) the aim or research question
of the study is identified; 2) the method applied
in the study; and 3) the key finding of the study.
Finally, each article is categorized along some
preliminary assumptions made.

The studies were conducted from all over the
world, with China (12), the United Kingdom
(8) and Australia (6) being the countries
most under study. Table 1 shows the year of
publication of each study. Of all the studies,
over 61% was published in the past 4 years.
This can be attributed to an increase in
interest from governments, the construction
industry and the academic community after
the Paris Agreement of 2015. Almost all
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Cumulative
Year Number Percentage percentage
2019 19 17% 17%
2018 17 15% 32%
2017 19 17% 49%
2016 13 12% 61%
2015 8 7% 68%
2014 4 4% 71%
2013 7 6% 78%
2012 7 6% 84%
2011 8 7% 91%
2010 3 3% 94%
2009 2 2% 96%
2008 0 0% 96%
2007 0 0% 96%
2006 1 1% 96%
2005 0 0% 96%
2004 3 3% 99%
2003 1 1% 100%
2002 0 0% 100%
2001 0 0% 100%
2000 0 0% 100%
1999 0 0% 100%

N/A 63
175 /175

Table 1: Number of publications per year since 1999.

results were published in the past ten years
(96%), indicating this research area is still
in its infancy but also increasingly gaining
attention.

In general, main findings show that studies
aimed at public institutions tended to focus on
assessments to control and stimulate behavior,
while studies focusing at private actors
tended to focus on strategies and barriers
to overcome. Especially studies focused on
private actors were often empirical studies
using interviews and surveys as their research
method, whereas the studies focused on
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public actors often used calculation models,
weather forecasts or scenario analysis to
derive at their recommendations.

Findings from each categorizations are now
discussed. The categorizations made are:

. Reactive versus Proactive

. Adaptation versus Mitigation

. Written for Public versus Private actors

. The unit of analysis (public versus
private)

. The unit of analysis (specified)
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2.3. Reactive vs. Proactive

As all found articles are about the construction
industry on the one hand, and climate change
action on the other, the differences between
the studies lie within this relation between
the two. Therefore, as a first category, the
studies are being examined on the position
of the industry towards climate change.
The questions asked here are: Does the
study take a stance on the building sector’s
behavior as it is. Is the sector doing enough
or not enough? Does it innovate itself or does
it respond to regulations? And, are the cases
used in these studies exemplary projects
of proactive behavior or do they show what
could be done, but due to reactive behavior
has not happened yet.

Each paper has been scanned for statements
about the stance of the building sector (or
components of it) towards climate change
action.

Type Number Percentage
Proactive 15 16%
Reactive b4 68%
Both 1 1%
None 14 15%
N/A 81

Total 175 | /175

Table 2. Categorisation by Reactive vs. Proactive

The results show a significant difference
between studies that mark the sector as
reactive and studies that mark it proactive.
68% Of the studies from this review mention
the construction industry taking a reactive
stance. 16% Of the studies describe proactive
behavior in the sector. In most studies, the
need for climate change action is noted, but
the industry does not take the required action
yet.
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2.4. Adaptation vs. Mitigation

As mentioned, both mitigation as adaptation
measures are required to deal with climate
change impacts adequately. However, it
appears in public debate, more attention has
been given to mitigation than to adaptation.
As the aim of this review is to get an overview
of what research on climate change related
to the construction industry has previously
is conducted, insights into the distribution of
research among mitigation or adaptation are
an important contribution to that overview.

Type . Number Percentage
Mitigation 47 49,5%
Adaptation 28 29,5%
Both 14 14,7%
None 6 6,3%
N/A 80

Total 175|/175

Table 3. Categorisation by Reactive vs. Proactive

49,5% Of the studies were aimed at mitigation-
related topics, while 29,5% of the studies
were focused on adaptation-related topics.
This supports the finding by Mazmanian,
Jurewitz & Nelson (2013) that research about
adaptation-related topics are relatively under-
developed. Obviously, people rather prevent
climate change events from happening rather
than accept and adapt. However, as Krasny
& DuBois point out, climate change mitigation
alone will not be enough to deal with climate
change and would create a sense of false
optimism about our about our capacities
(2019).

As might be expected if we look at the
definition of adaptation as provided earlier,
studies related to climate change adaptation
focused on, amongst others, future weather
scenarios, the effects of higher temperatures
on buildings’ cooling and heating demands
and the effects of sea-level rises, such as
flooding risks for the built environment.
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Studies aimed at mitigation focus on
carbon dioxide emissions and energy
demand assessments. Studies agree that
carbon intensity has been decreasing in
the construction sector (Du et al., 2017)
and that currently electricity has become
the main source of emissions. Therefore,
energy intensity decline could be a major
contributor to climate change mitigation (Lin
& Liu, 2015; Lai et al., 2019; Chedid & Ghajar,
2004). Also, many opportunities for climate
change mitigation are identified, and many
energy efficiency improvement options would
produce net economic benefits for the firms
implementing them (Timilsina et al., 2017).

Oftheresults, 14,7% took topics related to both
mitigation as adaptation as their focal point.
These studies addressed surprising topics,
ranging from co-benefit theories towards
the inclusion of biomimicry in architectural
designs or the influence of federalism on
environmental policies. This might be because
addressing both implicates the scope of the
research is more broad and therefor allows for
more diverse topics.

Another surprising finding is all studies that
have the education of climate change effects
as their focal point, focus on adaptation rather
than mitigation. This may be contributed to
the earlier stated attention mitigation has
already received outside the academic world.
Krasny & DuBois, plea for the incorporation of
climate change adaptation into environmental
education programs, as most of these
programs solely focus on preventing climate
change (2019, p.2-3).
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Written for Number Percentage
Public 50 52,6%
Private 7 27 28,4%
Both 18 18,9%
N/A 80

Total 175|/175

Table 4. Categorisation by Written for public vs.
private actors.

2.5. Written for Public vs. Private
actors

Another distinction made in the synthesis matrix is
the differentiation between the readers the studies
are aimed at (Table 4). The distinction made is
between public actors, such as policy-makers and
decision-makers in governmental or municipal
bodies, and private actors, such as contractors,
project developers and interest groups of the
construction industry.

Over 52,6% of the studies propose frameworks,
assessment models, policy advice and other forms
of knowledge for public actors. About 28% of the
papers are written for private actors and provide
tools for improving their organizations, buildings or
strategies to gain better implementation of climate
change measures, often combined with economic
benefits.

2.6. Unit of analysis (public versus
private)

Noteworthy is the opposite appears to be true
in the categorization of the unit of analysis. The
difference here with the previous categorization is
that this category makes a distinction in the subject
of the study rather than the reader. In 65% of the
found studies, the unit of analysis was categorized
as part of the private domain. This means that
often, a private entity, such as a building, company
or sector is analyzed to draw lessons for public
actors. Example given, in over a third of these
studies, the construction sector is the unit of
analysis. The sector is considered to be part of
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the private domain, but many of these studies are
aimed at improving policies for the public domain.
Similar to this, about one third of the studies focus
on building life-cycle assessments, also aimed at
improving regulations for governmental bodies
(Mandley et al., 2015; Ghose et al., 2019; Pauliuk
et al.,, 2013). Thus, only a small portion of the
studies that have a private entity as their focal
point, are actually also written for a private actor.

2.7. Unit of analysis (specified)

For a more refined distinction between the units
of analysis, a more specified categorization of the
papers was made. Table 5 presents the results of
this category. Research focusing on firms in the
construction sector specifically comprises a share
of 13% out of the total studies.

level of analysis number percentage
policy 24 25%
local government 9 9%
national governm. 6 6%
building 15 16%
occupant 3 3%
sector 21 22%
firm 12 13%
portfolio 2 2%
school 3 3%
n/a 80

th%'ﬂe 5: Results categorized B)ﬁ.é%? of analysis

Firms:

The studies that specifically took construction
firms as their focus point either looked at
benefits of climate change implementation or
at barriers to climate change implementation.
This was done through analyzing a variety of
firm-related topics, ranging from strategies,
to perceptions of representatives and daily
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routines of employees.

First, the most remarkable overlap between
these studies is the disparity of action between
firms in the construction industry. Firms are
seeking to align their company targets with
(inter)national climate change mitigation
targets. But multiple approaches to such
alignment, based on different assumptions,
lead to disparity between firms on how to
achieve these targets (Giesekam et al., 2018).
Wilson & Rezgui show knowledge regarding
climate change in the construction industry is
scattered and developed without cooperation
nor communication, and thus misses the
integration across stakeholders (2013). Also,
different perspectives from decision-makers
add another layer of uncertainty to the debate
on climate change implementations (Roelich
& Giesekam, 2019). For these reasons,
Giesekam et al. (2018) call for an urgent
cross-industry dialogue (in the UK) to come to
a widely-accepted target trajectory.

Secondly, external barriers are identified
that inhibit climate action by construction
firms. Governmental constraints, financial
constraints and sector constraints are the
largest barriers. Lack of demand seems to
have the lowestimpact (Abuzeinabetal.2017).
Combined with assumptions of additional cost
and a lack of understanding of the benefits of
climate change measures (Aigbavboa et al.,
2017), this leads to climate change being only
one factor among many others that influence
decision-making by firms (Hertin et al., 2003).

Third, within these firms themselves, multiple
factors inhibit appropriate climate change
action. For example inertia resulting from
daily routines of employees make chances
in favor of climate change difficult (Dooley,
2017). A survey amongst a employees of a
large international engineering firm that is
involved with the design and construction
of building projects shows that there is a
perceived need to develop new ways to
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address climate change. Participants see the
importance of the issue of climate change
and recognize their current practice to be
inadequate (Morten, Bretschneider, Coley
& Kershaw, 2011). Although they found the
aforementioned awareness amongst the
participants, they also found that those with
higher levels of seniority did not perceive the
current practices to be inadequate (2011).

A final interesting finding are the changes the
participants would suggest. The dominant
response given to the researchers was “to
embed the issue of climate change more
firmly within the organization, its culture and
identity.” (Morten et al, 2011, p. 1157). The
participants find it easier to take action within
the organization itself, instead of intervening
in systems about the relation to clients or the
products they create. The study also confirms
the notion that adaptation measures are often
overlooked. They did not specifically asked
their participants to differentiate between
mitigation and adaptation measures, but only
a few mentioned adaptation measures when
asked (Morten et al, 2011).

Local governments:

Studies on the local government level
discuss climate change impacts on cities,
municipalities or communities, barriers to
climate change implementation and planning
tools and assessment methods related
to climate change for local governments.
To overcome barriers to climate change
implementation on a local level, continuous
support from both policy-makers as industrial
actors is needed. Especially since vertical
interdependence by actors on different levels
in society is increasing, since privatization and
outsourcing are increasingly more common.
(Fastenrath & Braun, 2018; Carlsson-
Kanyama et al., 2013) To act in an adequate
manner, policy-makers need to estimate
emissions by the construction industry in their
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local communities, assess the mitigation and
adaptation options they can implement on
their local level and gain an understanding
of the sectors and actions that are the most
relevant to climate change implementation
(Keenan & Oldfield, 2012; Kamei, Kurisu
& Hanaki, 2019; Croci et al., 2017). After
implementation, local governments also need
evaluation frameworks to assess their spatial
plans on energy use and emission footprints
(Becchio et al, 2018).

National governments:

On a national governmental level, similar
topics are studied, although most of them
are very case specific. Progress of planning
systems and carbon emissions on a national
scale are reported on, specifically for the
cases of the United Kingdom and China
(Young & Essex, 2019 ; Du et al. 2017;
2018.) One interesting paper shows there is
no equivalent to the (inter)national governing
framework on climate mitigation to keep the
global temperature rise at a max of 2 degrees
compared to the pre-industrial age. This
illustrates the underexposure climate change
adaptation receives compared to mitigation
in the public debate on climate change
(Mazmanian, Jurewitz & Nelson, 2013).

Policies:

The policies-categorization is arguably not a
unit of analysis, but represents an overarching
group of studies that specifically focus on the
assessment, implementation or development
of public policies on any level. To a certain
extent, the two previous categories of local-
and national government levels fit within
this category. However, studies in those
categories are more focused on practice by
the public bodies and are more scale-specific.
With a 25% share, the policy-focused studies
take up biggest share of the total results.
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Most studies on policies provide either a
framework for implementation of a climate
change related tool, such as adaptation
plannings tools and investment tools. The
other share of policy-focused papers present
an assessment tool, to calculate energy
demand or carbon emission reduction
potential of specific measures, sectors, or of
the country as a whole. In general, the studies
agree on one thing: often current policies do
not address climate change targets adequatly,
specifically the lack of implementing carefully
targeted economic incentives (Georgopoulou
et al., 2006; Gibbs & O’Neill, 2015) and
educating people on climate change effects
(Pisello et al., 2017; Murtagh, Gatersleben
& Fife-Schaw, 2019; Kalu, Buang & Aliagha,
2016; Cheng, 2010).

2.8. Circular Economy

An additional check has been made to look
if any of the literature reviewed mentions the
circular economy or any methods that can
be considered part of the circular economy
view. The papers were scanned for the terms
“material-“; “circular-“; “resource-“; “reduce/
reduction” ; “consumption”; “recycle”; “reuse”
and “building methods”.

Many of the studies focused on climate change
adaptation focus on other adaptive measures
than the main focus of the circular economy,
which is its reduction of material/resource
use. The focus of the studies lies mainly with
adapting to extreme weather events caused
by climate change. Zehra et al. (2019) focus
on reducing flood impacts (Gibbs, 2013;
Keenan & Oldfield, 2012), others focus on
dealing with urban heat island and other
heating impacts (Mabon et al., 2019), or
ensuring building occupants’ comfort within a
changing environment (Dino & Akgul, 2019;
Vardoulakis et al., 2015). Next to studying
means to deal with these changing climates,
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some studies focus on assess these effects
and act accordingly (Jones et al., 2017)

Of all the papers on climate change adaptation
and the construction sector, almost none
mentioned the circular economy or any notion
of reducing material use (nor recycling or
reusing). Next to the aforementioned focus
on dealing with climate changes, their focus
lies with reducing energy consumption of built
assets. And although reducing material use
in construction is a means that can contribute
to this energy use reduction (at least in the
construction phase of a buildings life cycle),
this is not mentioned once.

There is one mentioning by Malek & Grierson,
that Iran lacks a building code which leads
to unnecessary use of energy-intensive
materials and use of wasteful construction
techniques (2016, p. 70), but other than a
call for building regulations, no solutions are
provided. Similarly,

Tan et al. (2015, p. 277) quote a sustainability
yearbook to mention that in a world where the
availability of resources is limited, firms with
a reputation of being resource-conscious will
have gain a competitive advantage, but their
focus does not lie with providing sustainable
solutions to climate change, let alone circular
ones.

Owen et al. (2013, p.155) advocate the use
of alternative materials, but as a goal for its
buildings to have a higher resistance against
water deterioration. Similarly, Houghton
suggests using local materials, but with the
goal of keeping easy access to replacement
materials in case of hurricanes and other
natural disasters (2011).

One author, Pedersen Zari, reviewed
biomimicry strategies that can help to adapt
buildings to climate change. In biomimicry,
ecosystem processes are mimicked to
increase the build environment environmental
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sustainability. One of the ecosystem process
strategies provided by the author in her
overview, relates directly to the circular
economy, which is “to cycle matter and
transform energy effectively and to ensure
that materials and energy have multiple
functions” (2010, p. 179). Through existing
methods such as design for deconstruction
and reuse, cradle-to-cradle design, this can
lead to a reduction in the extraction/mining/
production of materials and energy, as well
as to a reduction in waste eventually. This is
clearly the same aim as he circular economy
model aims. As Pedersen Zari puts it, the
implications this has for climate change is that
all of this leads to a reduction of greenhouse
gas emissions and less disturbances in the
earth’s ecosystems (Pedersen Zari, 2010, p.
179).

2.9. Other findings
Assessment tools:

In general, a large part of the studies analyzed
in this review focus on assessment tools.
Three main types of assessment tools can be
distinguished:

1. Assessments of greenhouse gas
emissions and energy usage, both on national
and sector levels, that provide calculation
methods for governmental institutions
to calculate their emissions and usage
themselves.

2. Assessmentsofbuildingcharacteristics,
advancing knowledge on building types,
methods and materials that provide with
adaptation and mitigation measures.

3. Assessments of the mitigation and

adaptation processes, which provides policy-
makers with knowledge on potential barriers
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and opportunities.
Lack of common definition:

Ared thread found throughout the studies is a
lack of common understanding of the climate
change issue among different levels. Zuo et
al. for example conclude there is no clear
definition of a carbon neutral building (2012),
and key actors in the study by Hurlimann
et al. mention unclear and inconsistent
definitions and language the most as a barrier
to climate change implementation (2018).
Simultaneously, policy-makers often do not
fully understand the contextin which their policy
instruments operate (Spyridaki et al., 2016),
while in addition to the uncertainty that comes
with long-term decision-making, different
perspectives from decision-makers have also
contribute to uncertainty about climate change
implementations (Roelich & Giesekam,
2019). Additionally, Wilson & Rezgui show
sustainability knowledge in the construction
industry is scattered and developed without
cooperation nor communication, and thus
misses the integration across stakeholders
(2013). Combine these findings, and one can
conclude that general consensus of climate
change definitions, communication and
cooperation on climate change knowledge
and perspectives is underdeveloped in the
construction industry.
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2.10. Summary

The aim of the systematic review was to get
a comprehensive overview of what research
has been conducted about climate change
effects in the construction industry. The results
of the systematic review show the following
main findings:

1. Most studies are focused on policies
rather than practice

2. Most studies are written for public
actors rather than for private actors, even
though more subjects under study were
considered part of the private domain.

3. Most studies focus on climate change
mitigation related topics rather than adaptation
related topics.

It should be noted that there are opportunities
that may improve the robustness of the
systematic review. More databases, such
as the Google Scholar database could be
included in the searches, as well as the
searches themselves could be extended
with more specific key terms found during
this round of searches. Also, a third round of
literature cited in the current studies might lead
to some additional findings for this overview of

previous studies.
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3 Problem Statement

Based on the findings from the review
of literature on climate change and the
construction industry, the following problem
statement is formulated:

An increase in both climate change mitigation
and climate change adaptation measures is
needed in the construction sector to meet
national and international targets. However,
general consensus of climate change
definitions, communication and cooperation on
climate change knowledge and perspectives
is underdeveloped in the construction industry.
The industry is not known to be proactive in
dealing with climate change, while knowledge
on practice and aimed at private actors is
scarce.

Therefore, this study fill this scientific gap by
addressing climate change action by studying
a contracting company from the construction
industry, taking practice as the focal point
and by taking both mitigation as adaptation
measures into consideration.

Relevance of the study

To show the added value of this study, its
relevance is discussed in terms societal
relevance and scientific relevance.

The societal relevance of this study can
be found in the need for climate change
mitigation and adaptation. As shown in the
introduction, the effects of climate change can
be impactful on people’s lives, health and their
environment. Specifically the built environment
will experience negative effects if no action
is taken, while the building sector has also
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the most opportunities to reduces human’s
contribution to climate change. Currently, the
climate agreement goals are not expected to
be met. Action from the construction sector is
needed to change this.

Secondly, as noted, knowledge appears to
be shared only limited between firms in the
construction sector. Development of new
knowledge also does not happen in a sector-
wide coordinated approach. This study can
contribute to improve this knowledge-sharing.
The study will not only help firms identify
opportunities for themselves, but also can be
used to identify common opportunities and
barriers. This way, the sector as a whole can
address these commonalities.

Third, this study contributes to the awareness
by construction firms of their own organization
and flexibility towards unexpected changes.
Fourth, this study provides specific
recommendations for the case company, to
improve their implementation of circularity as
part of climate change action. The study does
not prove whether these recommendations
apply to other contracting companies as well,
but can provide themes and areas of attention
as starting points for further research or self-
assessments by companies.

The scientific relevance of this paper can be
found in the existing gap identified during the
systematic review. Currently, there appears to
be no clear overview of what action firms in
the construction industry are already taking to
address climate change. This study will provide
new insights for the academic community by
focusing on practice by firms rather than on
policies for public actors. Additionally, the
influence of the organisational structure of a
firm on its decision-making will be analysed.
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2.1

As stated, the construction industry will play a
significant role in achieving the climate goals
set out in the Paris Agreement of 2015. As
most previous studies in this research area
focused on policies, this study is directed at
representatives of the construction industry’s
private sector. Many of the representatives
of these private firms are aware of the need
to act on climate change (Morten et al, 2011;
Neprom, 2019). However, there seems to be
no consensus on the approach on how to act.
This study does not aim to create a perfect
solution to this issue. Instead, it recognizes
the uniqueness and context-dependency of
each firm. Therefore, this study focuses on

Research Questions

one contracting company as its unit of analysis
and investigates the influences, opportunities
and obstacles to act on climate change action
by this specific company. The contracting
company under study focuses on circularity
as a means to act on climate change. The
study aims for its findings to incite and support
firms to assess their own context and develop
their own approach and discover overlapping
challenges with their colleagues to act on
together.

Taking into account the problem statement and
the identified gap in literature, the following
research question is formulated:

“How does a contracting company manage the implementation of
circularity principles proactively?”
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In order to answer this research question, a
set of sub-questions are defined. For each
sub-question, the objective and proposed
research method is given.

S1:
“How are decisions, related to the implementation of circularity principles, influenced
by the context in which the contracting company operates?”’

Objective:  To gain insight in the context in which decisions by the firm are made.
Method: Desk research/Interviews

S2:
“What circular principles can be identified that can be proactively implemented by the
contracting company?”

Objective:  To gain insight in the type and number of opportunities there exist for the firm,
and how these can be implemented.
Method: Case studies

S3:
“How is the implementation of circular principles within the contracting company
related to its own current practices?”

Objective:  To investigate the influences of a firm’'s organisational structure and current
practice on the implementation of circular principles.
Method: Case studies and desk research

S4:
“How can a contractor company act on circularity principles to maximize their
potential?”

Objective:  To understand what is needed to proactively implement opportunities in a firm;
how to overcome barriers to implementation; and from whom action is needed.
Method: Case studies and Game
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Research design

The research questions are translated into a
concept diagram which depicts the different
parts under study (Figure 2). The first sub-
research question addresses the context in
which the contracting company operates. The
second sub-research question addresses
the actions on circular principles that can
be or have been taken by the contracting
company. The third sub-research question
addresses the organization itself and how
decisions within that organization are made.
Between these different parts, obstacles and
opportunities affect the relations between
these parts and eventually whether or not
action is taken. In general, a reactive stance
is for a contracting firm to decide and act as
a response to contextual factors. With the
main research question, a proactive stance is
taken, in which the parts affect each other in

the opposite way.

Proactive management

For this study, the definition of proactive
behavior given by Crant is used: “taking
initiative in improving current circumstances
or creating new ones; it involves challenging
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the status quo rather than passively adapting
to present conditions.” (Crant, 2000, p. 436)

Crant did an review of studies on proactive
behavior in organizational contexts. Between
the various explanations of proactive behavior
he found some important commonalities
between the studies that are of use for this
study. Proactive people in organisations take
an active role in their daily work. In contrast
to passive, reactive people, proactive people
initiate  situations and create favorable
conditions (2000, p. 437). Or as Crant puts
it “proactive people actively seek information
and opportunities for improving things; they
don’t passively wait for information and
opportunities to come to them.” — (2000,
p.137)

Another common concept found by Crant
was the concept of issue selling, in which
individuals (often middle managers) call for
attention for certain issues they encounter
and through this, influence the strategy and
strategy-making process of the firm (2000,
p.437).

The focus of explaining what is adopted

as proactive for this study lies mainly with
the individual, the employees. They are the
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Figure 3: Concept diagram (own illustration).
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representatives of the firm in the front-line
and they eventually are the ones who have to
bring the company’s strategy into fruition. That
does not mean that no proactiveness exists
on any other level within the organization.
The organization as a whole can set proactive
environmental goals, a department or project
team can take up proactive behavior. There
is an interaction between proactive behavior
by the individual and the larger organization
(regardless of it being the team or the whole
firm). Individuals can initiate proactive behavior
by the firm and the firm in opposite direction
can spark or support proactive behavior by
the individual employees. This is now further
elaborated on.

The idea that proactive behavior by employees
can have a beneficial effect on the organization
as a whole, is something that is researched
before. It is a common theme studied in supply
chain management studies. Specifically
research on environmental sustainability in
the supply chain found that eventually the
implementation of environmental sustainable
initiatives comes down to the employees who
have to do the work (Montabon et al., 2016;
Sarkis et al., 2010, p. 164). Proactive activities
by employees can either be part of their job
description, called in-role behavior, or be an
additional effort to what their job description
prescribes, called extra-role behavior
(Crant, 2000, p. 438) In case of construction
companies, the projects are the vehicle and
the employees are the drivers of that vehicle.

That does not mean action is only required
from employees in the front line. In order
to get employees to commit to proactive
environmental  behavior, support and
leadership is needed from top-management.
This support ensures that environmental
issues and the commitment to it are carried
organization-wide (Sarkis et al., 2010).
Montabon et al. point out that “while
examining environmental efforts at the firm
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level is important, concern for the environment
should permeate the organization and directly
involve individual employees in environmental
activities.” (2016, p. 64)

Itisthus essentialfororganisationstosetupand
adjust their their policies and systems in place
to positively affect and maximize individual
initiative (Crant, 2000, p. 435). Similar to the
potential economic gains of circularity that can
be attractive to organisations, the potential
reduction in cost and waste reductions gained
by environmental initiatives in the supply
chain can function as drivers for organisations
to pursue these initiatives (Montabon et al,
2016, p. 64). This is also another illustration of
the overlap between the variable sustainable
concepts that are out there.

The group of Montabon draw upon the notion
of “organizational citizenship behavior” (OCB)
(2016, p. 65), made known by Organ who
illustrated it with the striking example of Sam,
the good Samaritan: an employee who helped
out a young Organ at a paper mill factory in
need with showing him how to bind toilet
rolls. Sam’s behavior showed the following
properties that define OCB: it was individual
behavior, it was voluntarily, it was not directly
or explicitly set out to lead to some kind of
reward, and it contributed to the efficiency and
effectiveness of the organization as a whole
(Organ et al., 2005, pp. 3 -11).

This behavior, in which employees voluntarily
go beyond what is described in their job
description or in their contractual obligations,
is considered extra-role behavior and can
be applied to environmental activities. Such
behavior is proven to benefit employees,
project teams and other types of groups, and
organizations in various ways (Organ et al., p.
8; Montabon et al., 2016. P. 65).
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In their study, Montabon et al. found the
following points of attention to promote this
behavior (2016, pp. 80-82):

» Supervisory support for environmental
initiatives leads to more commitment by
employees to such environmental activities

» Perception of support from the employees’
supervisor is more important than that of
top management support as they are more
visible than upper management (also
found by Crant, 2000, p. 443).

+ Rewards such as praise of successes can
motivate and lead to more commitment to
environmental activities

* “Companies should strive to be more
explicit about their environmental goals
and the roles employees can play in
achieving them”

» Personal beliefs, such as positive eco-
world views, lead to more commitment to
environmental activities.

* In pursuit of such environmental goals
organisations might hire applicants who
hold these eco-world views. In return,
creating a culture of such a world-view
will attract and retain more applicants and
might lead to a competitive advantage over
human resources (also found by Sarkis et
al., 2010, p. 164).

The studies by Montabon et al. and Sarkis
et al. - and many of the research they
drawn on - have been conducted on supply
chains in manufacturing industries, such as
the automotive industry. Some important
differences exist between the construction
industries and manufacturing industries like
the automotive industry, first and foremost
the fragmentation of the construction process
in the construction industry. Murtagh & Badi
summarized the characteristic nature of the
construction sector as follows: “The project-
based nature, multiple dyadic relationships,
high numbers of firms with suppy chains,
the frequently one-off nature of contracts,

P5-report - Gert-Jan Troost - TU Delft

and the potentially adversial relationships.
[...] slowness of change in the industry,
reluctance of suppliers and contractors to
invest in new approaches on the assumption
that the benefit accrues only to the client,
the uncertainty and instability inherent in the
sector, and how the values embedded within
the contractual relationships frequently vary
considerably from the ideals of successful
supply chain management.” (2019, p. 77)
These characteristics, also often mentioned
as obstacles for innovative and sustainable
behavior, should be taken into account when
looking to address proactive behavior in the
construction industry.

In  (green) supply chain management
specifically, but this can be applied to any
approach to environmental activity by a
construction company, the role of the firm in
the building process influences its possibilities
and activities. The researchers exemplify this
with the difference between architecture firms
and engineering firms on the one hand and
the contracting firm on the other. Architects
and engineers have a big impact on the
‘green’ design whereas the contracting firm
has a big impact on the building site through
managing transportation and waste (Murtagh
& Badi, 2019, p. 77).

A difference should be made in the
stakeholders with an influence on the
environmental practices of an organization.
First and foremost there is the difference
between internal and external stakeholders.
The employees can be considered the internal
stakeholders, they initiate, receive and strive
for the company its proactive environmental
activities (Sarkis et al, 2010, p. 164).

External stakeholders have no control over
the resources or actions of the organization,
but can steer the organization by force

(environmental legislation and regulations
by governmental institutions) or through
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public opinion and demand (protest groups,
media, clients). Clients especially may require
specific environmental performances from
the product supplied by the organization.
Another external group specifically mentioned
by Sarkis et al. are the shareholders of the
firm. The organization tries to maximize its
value to these shareholders and therefor
proactive environmental practices that lead to
an increase in economic performance might
please these shareholders. Something Sarkis
et al. do not mention, is that stakeholders can
hold back the organization in its proactive
environmental initiatives. Clients, but surely
also the shareholders might have no interest
or see to much risk for certain proactive
environmental practices.

In  conclusion, proactive environmental
activities take place on multiple levels: the
individual and the group/organisational
level. These levels influence each other. The
individual's proactive behavior may incite
proactive activities by the organization as
a whole and vice versa. Pressure on the
organization (and the individuals) comes
from different stakeholders, both internally
and externally. These pressures may drive
the organization to proactive environmental
activities, but can also hold the organization
back.

Research framework

Based on the proactive management
literature, the framework as presented in
Figure 4. is developed for this study. First of
all, the framework can be divided into two
levels: the level of the individual and that of
the group or organization. Between these two
levels there is a bidirectional relation, meaning
the individual and organization influence each
other in various ways. The group level could
be divided into more detailed levels, such as
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the project team, department and firm level,
but for sake of simplicity these have been left
out.

An organization can exhibit proactive
behavior, for example by setting additional
environmentally sustainable goals for
themselves. There can be multiple intentions
behind this, ranging from prospects of financial
gain, to gaining competitive advantage or
intrinsic motivations by top management.
Often, these intentions are shaped by
pressures from different stakeholders. Clients,
society or the shareholders of the construction
firm all have expectations and demands
to which the firm should yield effectively.
These pressures often serve knowingly or
unknowingly the intentions. Although the firm
on a strategic level might set these goals
for them to proactively move towards, the
achievement of these goals eventually should
be made by the individual employees, on the
projects of the construction firm. There is thus
a need for the proactive strategy to trickle
down to the bottom of the organization.

Therefor proactive management practices take
place to enable and stimulate the necessary
proactive behavior by the employees. This
is one direction of the relation between
the individual and the organization. The
organization through its (top)management
can support initiatives and proactive behavior
or express intentions without providing exact
descriptions how to get there.

As explained, proactive behavior can be
exhibited by individuals. Just as the case
with the organization, reasons to show such
behavior can vary depending on the intentions
of the individual, ranging from intrinsic
motivation of doing good to the perception of
gaining career advantages. Pressures that
influence these intentions are not explored
in this study, it is assumed these are shaped
by one’'s personal and cultural background,
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| Individual > Proactive behavior
supports issue selling
training inspire
| Organization » Proactive strategy
i A
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intrinsical
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client society shareholders

Figure 4: Conceptual framework (own illustration).
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social network, age and all kinds of personal
circumstances and characteristics.

Proactive behavior by the individual can also
influence the organization. On the one hand
by grabbing an opportunity to do something
differently than is common and outside of
the individual's role and through this initiative
inspire the organization to implement this
organization-wide. On the other hand through
issue selling, bringing an issue in the practices
of the organization to attention of upper
management and even persisting until the
issue is resolved.

It is no requirement for one of the two levels to
show proactive behavior in order for the other
to do so as well. Even though an organization
sets a proactive goals, not all employees will
have to show proactive behavior to get there.
And the other way around the organization
does not need to have proactive goals before
the employee can proactively incite change
in the organization practices. The types of
stakeholders, intentions or ways of influencing
in the framework are in no way complete and
are depicted to illustrate the type.

There is some grey area within the
determination of proactive behavior which
becomes clear in the bidirectional relation
between the organization and the individual.
Drawing on the prerequisite that proactive
behavior has to be voluntarily, one could say
that demands by the client to be proactive
- to go above and beyond the standard
regulations and beyond the current practices
of the construction firm on environmental
issues - makes it automatically not proactive
anymore. The result however is still the
same as if you would have done it from
your own voluntary will. As an example: “I
want you to think along and challenge the
status quo of common building methods
by coming up with innovative methods that
are environmentally sustainable”. Although
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yielding to pressure from the client, proactive
behavior is stimulated. The intention of the
firm to take on the project may not only be to
meet the pressure from the client, but also be
the intention to learn innovative methods and
use it for competitive advantages. Favorable
conditions are then created for the individuals
to be proactive. Although the line becomes
more vague of when you are complying to
your obligation to the client and when you
are doing more, this vagueness is also the
exact reason why it should be considered
proactive. It is not of importance that the
line is not clear for this research as long as
it is also not clear for the individual as well,
as he or she will then go above and beyond
voluntarily and not from directives.
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5. Methodology

This chapter elaborates on the proposed
methodology applied in this study. First,
the chosen type of research approach
(quantitative, qualitative or mixed-method
approach) is discussed. Secondly, the
philosophical view underlying this study
and finally the research design, in which the
specific research methods are explained.
The aim of this chapter is to provide a clear
overview of the different parts of this case
study research and to explain how the study
derives the answers to the research questions
and fulfills the research objectives.

5.1. Selection of the research
approach

In order to answer the research questions
properly, the most appropriate research
approach should be selected. Three general
types of a research approach can be
distinguished: quantitative, qualitative or a
mixed-methods approach. The choice for
either one of these approaches is dependent
on the research aim, research question
and the available data. For this study, a
qgualitative approach is chosen. A general
notion of qualitative research is that it studies
phenomena that are very dependent on
their context, making it difficult to generalize
findings. Also, qualitative research is often
used in studies where the research question
cannot be answered through a quantitative
approach, which generally consists of testing
a hypothesis with numeric data.
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Edmondson & McManus provide aid in
finding a methodological fit to a specific
research. They specifically focus on research
in management, which are studies that use
qualitative or quantitative date from real
organizations (2007, p. 1155). As is clear
from the research question of this study, data
from the specific contracting company will
be required to find answers to the research
question. They provide three archetypes of
management theory, ranging from nascent
theory to mature theory. Nascent theory
contains research topics that have attracted
little research so far, focusing on relatively new
phenomena. Research questions for nascent
phase-topics are open-ended and often the
issues that may arise from data are not fully
known (Edmondson & McManus, 2007, p.
1161). This study fits best with the archetype
of nascent-phase research. Qualitative
research, such as interviews and observations
are the most suited for answering such open-
ended questions as they leave room for
the identification of important variables at a
later stage (Creswell, 2014, p.20) and data
collection and data analysis form an iterative
process.
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5.2. Research design

This study focuses on practice by a contracting
company in managing the implementation of
circular principles as part of climate change
action. To answer the four research sub-
questions defined, different types of data
are required and gathered through different
methods and from different sources. The
research design provides an overview of the
research steps that will be taken to adequately
answer the research questions.

In table 6. the chosen research method is
given for each research question, as well
as the resources for data collection. As it
concerns a qualitative research method, the
types of data in this study are all qualitative.

Research Question Type of Data Research Method | Data Collection
1. “How are decisions, Qualitative Literature study Academic literature
related to climate change, found using Web of
made by firms in the Science, Scopus,
construction sector Google Scholar and
influenced by the context in other internet
which these firms operate?” sources.
Qualitative Case studies Desk research on
2. “What opportunities for case firm
proactive climate change documents;
action are common amongst observations of case
firms in the construction firm current practice;
industry?” Interviews with
employees of case
firms;
Qualitative Case studies Desk research on
3. “How are decisions made case firm
by firms related to the current documents;
practices of those firms?” observations of case
firm current practice;
Interviews with
employees of case
firms;
Qualitative Case studies Desk research on
4. “How can firms act on case firm
identified climate change documents;
opportunities to maximize observations of case
their potential? firm current practice;
Interviews with
employees of case
firms;

Table 6: The research objectives and accessory research methods.
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The cumulation of answers to the sub-
guestions eventually lead to final conclusions
and an answer to the main research question.
To arrive at this point, multiple steps have to
be taken, divided into different phases. The
empirical research in this study consists
of a single-case study method, for which
observations, desk research and interviews
are used to collect data. Finally, in the
synthesis phase, the data is processed and
analysed using coding. The data from the
different interviews is compared to internally

verify findings. The themes that arise from
the data are also compared to existing
theories on those themes. The logic here is
that an inductive process takes place, where
information is gathered from participants to
the interviews which is then translated into
themes. These themes are then compared
to existing literature on the topics (Creswell,
2014). Based on the discussion of the findings,
a final report is written and conclusions and
recommendations drawn. Figure 5 shows the
research design.

Systematic literature review

Identify literature gap

Research questions

Methodology

Case study selection and preparation

!

Desk Research

|

R ETS

I

Open coding

Cross-interview analysis

Final reporting

Conclusions and

recommendations

Figure 5. Research design (own illustration)
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The research proposed here can be split up
into two phases, each will be discussed in the
next section:

Phase 1: Empirical research
Phase 2: Synthesis

P5-report - Gert-Jan Troost - TU Delft
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5.3. Phase 1: Empricial research

In the second phase of the graduation
research, the empirical study is conducted.
For this phase, a single-case study method
is applied. The case study is used to gather
data to assess how circular principles as part
of climate change action are managed by the
case company. The single-case approach
allows for a deeper exploration of the case in
its own unique context (Gustafsson, 2017).

First, the choice for applying a case study
method for this study is elaborated on.
Second, a distinction between case study
designs is provided to explain the specific
case study design of this study. Third, the
case company is introduced. Lastly, the three
components used in the case study (desk
research, observations and interviews) are
discussed.

Case study research method

There are multiple research methods that can
be used in a qualitative research approach.

For this study, the case study research method
is chosen. In order to match the method with
the objectives of this study, three conditions
by Yin were used for the decision (2009, p.8):

- The type of research question

- The level of control over behavioral
events

- The level of focus on historic versus
contemporary events

Table 7 shows the criteria per research
method.

Method Form of Research Requires Control of Focuses on
Question Behavioral Events Contemporary Events?

Experiment |

Who, what , where,
how many, how
much?

Who, what, where,
how many, how
much?

Archival analysis

History |

Table 7. Criteria for research method selection (own illustration, based on Yin, (2009, p.8))
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As the main research question consists of a
How-question, requires no control of behavioral
events (in this study firms and their employees
are observed, not steered) and focuses mainly
on contemporary events (exploring the current
practice of the contracting company and its
approach to implementing circular principles),
the case study method is found to be the most
appropriate for this study.

There seems to be misconception about case
studies as a research method. It appears
many researchers have a ‘classical’ view of
case study research, where the research is
considered to be appropriate for exploration of
theory only and inadequate for testing theory.
(Yin, 2009; Creswell, 2014; Ridder, 2017).
As these authors have extensively opposed
these misconceptions and provided many
arguments to the contrary, | will not further
extend on the legitimacy of case studies as a
research method and consider its legitimacy
as an explanatory research method proven.

There are different perspectives on what the
case study method constitutes of. For this
study, | follow the procedure of conducting a
case study research by Robert E. Stake (The
Art of Case Study Research, 1995).

He sees the researcher as an interpreter, as
someone who gathersinterpretations of others,
and who writes for readers who represent a
third level of interpretation of reality (Yazan,
2015). Yazan, in his comparison study on
different approaches to case study methods,
explains that Stake defines four characteristics
of a case study (and qualitative research in
general). The case study method is:

1. Holistic, meaning that not only the unit
under study but also the interrelation to its
context is investigated.

2. Empirical, meaning the study is based on
observations and data gathered from the
field.
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3. Interpretive, meaning that there exists a
research-subject interaction in which the
researcher depend on their intuition in
interpreting the data.

4. Empathic, meaning that the researcher is
able to take the on the perspective of its
subjects.

In an Stakian approach, a flexible research
design is advocated, in which big changes can
still be made when executing the research.
Initial research questions provide guidance
to the observations, interviews and document
review, which he sees as the three methods
for collecting data. This notion of flexibility
comes from the idea that the course of the
study cannot be predicted fully in advance.

This flexibility also comes back in the
perspective on data analysis. Data collection
and data analysis are not two separate phases
but happen (partly) simultaneously iteratively.
Processing of gathered data may lead to
changes in the data collection process.

As a general notion for qualitative research,
the importance of gathering data from multiple
sources is emphasized. This ensures the case
is investigated in its entirety and complexity.
Validity and reliability are two important
aspects that increase the credibility of the
research.

Itfits this study, as shownintheresearch design
(Figure 3) to make use of different methods
to collect data. These different methods are
complementary to each other. This so-called
triangulation minimizes biases because one
method can be used to check the findings of
the other methods used (Bryman, 2012, p.
392). In this case, observations can be used
to check statements made in the interviews
are true in reality. Vice versa, the interviews
can be used to check whether observations
were interpreted correctly by researcher.
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Triangulation, by using different sources, using
different theories and different researchers
work on the study, increase the (internal)
validity of the study. Explanation of the
researcher’s position and triangulation once
more, increase the reliability of the study.

Flyvberg points out that choosing case studies
as a research method for the study, is not
merely a methodological choice, but mainly
a choice about what is to be studied (2011).
He elaborates on this by mentioning three
important characteristics of a case study that
apply to the choice made for this study. First,
a case study method provides more detail and
richness to the unit under study than other
methods do. Second, the unit under study
evolves over time, meaning that a series of
events occur at a certain place and time and
constitute the case as a whole. Last but not
least is the relation of the unit under study to
its environment. Defining the boundaries of
the unit of analysis determines what is part
of the case and what is context the case
(Flyvberg, 2011).

In this study, climate change action by
firms in the construction industry is a new,
contemporary phenomenon. Previous
studies on this topic have shown that action
is dependent on many variables, such as
external barriers, cooperation with different
stakeholders and also alignment with the
current practice of a firm. The phenomenon
studied here relies heavily on its context;
external factors, such as political, financial,
environmental factors; people working at this
firm, the decision-makers all have an influence.
Thusinorder to study this contracting company
and their implementation of circular principles,
a detailed examination which also takes into
account the transitions of the company and
the relation to its environment is needed. A
case study method is the most appropriate to
observe such a firm in its real-life context with
the complexity of all these influences.

P5-report - Gert-Jan Troost - TU Delft

Unit of analysis

It is thus important to define the unit of
analysis for this study, or as Stake calls it a
“functioning specific” or “bounded system”
(Stake, 1995, p2., as cited in Flyvberg, 2011,
p.301; and in Yazan, 2015, p. 139). For this
study, the contracting company as a whole
has been defined as the unit of analysis. In
this definition, the company encompasses its
organizational structure, its employees, its
current practice and its actions to implement
circular principles. The larger concern the
case company J.P. van Eesteren is a part of,
the market in which the contracting company
operates, other parties it interacts with and
holds relations with, such as clients, suppliers
and subcontractors, are considered outside
of the boundaries of the unit of analysis, see
figure 6.

World / Macro-Economy

Market

TBI

J.P van Eesteren

Figure 6. Unit of analysis (orange) and its context
(white) (own illustration)

Case selection (criteria)

As the unit of analysis is defined as the
construction firm itself, an appropriate case
has to be found. As the research focuses
on how a construction company manages
the implementation of circular principles, the
most important thing is to find a construction
company that actually has this implementation
as an objective. Preferably, a company is
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found that already has made progress on
this implementation and takes an proactive
approach to this.

Determining whether a company is proactive
is hard to determine precisely. A proximity-
measure is done to get as close to this criteria
as possible. A search has been conducted
for sustainability award-winning construction
projects. The assumption is made, that if the
more a construction company has worked on
such award-winning projects, the more active
and focused the company is on circularity.

By collecting the nominees of multiple
architecture awards, preferring sustainability
awards of others, a list of exemplary
sustainable projects was compiled. Based
on this list, contractors who worked on these
projects were identified. J.P. van Eesteren
was linked to multiple projects that won
sustainability related awards, specifically
the QO Hotel in Amsterdam and the Triodos
Bank office in Driebergen-Zeist. J.P. van
Eesteren their ambition and position in the
market matched the selection criteria. Figure
7 visualizes the selection process.

Dutch Architecture Awards

Case company: J.P. van Eesteren

J.P. van Eesteren is a contracting firm active
in utility construction projects within the
Netherlands. In collaboration with them, this
study takes their organization as the unit of
analysis. Access has been granted to their
policy documents, employees were available
forinterviews and the researcher was welcome
to work at their office and get a grasp of the
company through observations. The firm's
structure, goals, vision and strategies. Project
documents may be analysed to find effects.

Although it is implied so far, at the time of
selection there was no certainty on whether
J.P. van Eesteren was truly a proactive
company towards circularity or not. It should
be noted that the answer to this does not affect
the possibilities to answer the main research
question. Either the company is found to be
proactive, and lessons will be drawn from how
they do this, or the company is found to be
reactive, and the emphasis of the research
will lie on the obstacles and reasoning on why
they are not proactive. Both ways, an answer
to the main research question can be given.

List of award nominees

Gouden AAP

ARC Award

Rotterdam Architectuurprijs

NRP Gulden Fenix
Duurzaam Bouwen

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Cobouw Award :
|

sustainable projects

List of contractors of
the projects

- company size
- company goals
- geographic location

Shortlist of contractors

matching through
conversation

J.P.van Eesteren

Figure 7. Company selection process (own illustration)
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In order to fully grasp the organizational
structure and current practices of J.P. van
Eesteren, different levels within the company
have been identified to study. Employees from
each level and from different departments and
functions are interviewed. This way, a broad
range of perspectives are taken into account
in this study. Experiences from this range of
interviewees can help in both explaining the
decision-making and organizational structure,
as in showing differences in perceptions of
obstacles and opportunities. The three levels
distinguished are:

1. The project team level
2. The department level
3. The company level

The three different levels are depicted in figure
6 and can also be identified in the visualization
of the organizational structure in figure 8.

Desk research

Policy documents of the firm (and larger
collectives they are an active member of) are
to be analysed to get an understanding of the
firm’s structure, goals, vision and strategies.
Project documents may be analysed to find
effects of the policy and vision of the firm on
their projects.

Findings from the desk research may serve
as input for the interviews and observations.
Example given, a goal or strategy towards the
implementation of circular principles might be
set out in the firm its policy documents. Such
goals may be used as a benchmark for the
participants to indicate their perception of
behavior and progress by the company.
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Observations

The case is was to be visited on multiple
occasions. Unfortunately, due to the impact
of Covid-19 and the measures that followed
in response, the company office has only
been visited twice. The observations are
unstructured participant observations. They
primarily help the researcher gain a better
understanding of the current practices of these
firms. Also, findings from the desk research
and interviews can be tested and potentially
verified or falsified by these observations.

Working as an intern within one of the
case-studies may pose some issues to be
considerate of. It may lead to some bias in
the processing of data, as | am participating
in the processes | am observing myself. This
requires some critical (self-)reflection when
doing observations and analyzing the data.

Semi-structured interviews

For the interviews, a semi-structured approach
is chosen. This means that the topics that will
be discussed and the questions that will be
asked are defined beforehand, but room is left
for additional questions and discussions that
come to the front during the interview. This
allows room for participants to construct a
meaning themselves and reduces control and
steering by the researcher (Creswell, 2014,
p.6). Also this allows for themes to be brought
up that the researcher had not thought of yet.
The approach to the case study used allows
for such themes to be incorporate in later
interviews, as well as discard themes that turn
out to be irrelevant.

Employees from at least three different
departments and the three identified levels
within the firm hierarchy are to be interviewed.
This way, a comprehensive understanding of
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the structure, routines and effects of a change
within the different parts of the firm. But most of
all, this ensures a broad range of perspectives
and interpretations are taken into account.
The research by Morten et al. showed that
people from different levels of hierarchy in
their case study had different perceptions on
climate change implementation into the firm's
current practice (2011), illustrating the need to
analyse the firm on all levels. Figure 8 shows
an abstract depiction of the organizational
structure of J.P. van Eesteren. The intention is
to get a range of interviewees that represent
as much of the different parts of the company
as possible.

Supervisory Board / TBI

Boundary unit of analysis

Executive Board

Board member 1 Board member 2 Board member 3 Board member 4

Head of Head of Head of Head of
Department Department Department Department

workgroups workgroups

workgroups

I
I
I
I
I
I
I
I
I
: workgroups
I

I

Figure 8. Organisational structure, depicting the project team, the departments
and the executive board (company level) (own illustration)
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5.4. Phase 2: Synthesis

During the second phase, as much information
about the cases is gathered in order to
answer each research (sub-)question. The
different methods explained in the previous
sub-chapter, all aim to gather this data. This
data needs to be collected in a structured
way, as well as processed and analyzed in a
structured and ethical way. Based on the data,
findings can be discussed and conclusions
and recommendations are drawn. Finally,
the phase is ended with a reflection on the
process and findings.

During this phase, the goal is to make sense
out of the data. Another perspective on
gualitative research, which coincides with the
ideas of Stake on this matter, is by Sherran
Merriam. She considers the data analysis as
consolidating, reducing and interpreting what
is said (interviews) and what the researcher
has seen (observations) and read (desk
research), which combined makes up the
process of making meaning (Merriam, 1998,
p. 178, as cited in Yazan, 2015, p. 145). The
means to do so are now further elaborated on.

Data collection

The different research methods all collect
data in a different way. Table 8 shows the
different phases, the questions answered
during that phase, the methods applied and
the way data is collected.

Data processing

Table 8 also shows the output to which the
data collection and processing should lead to.
Interview transcripts for example are the output
from the data collection of the interviews held.
These are then processed through Atlas.ti,
a software program used to systematically
uncover commonalities between the interview
transcripts and other documents. This helps
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the researcher structure his findings from the
interview transcripts.

The analytic process applied in this study is
coding. For this study, the steps for the analysis
are drawn from procedures for grounded
theory research as describes by Corbin &
Strauss (1990). They relate to the perspective
by Stake as they consider data collection
and analysis as an interrelated process as
well. Relevant information that comes to the
fore while analysing should be used in the
next interviews and observations (Corbin &
Strauss, 1990). They advocate that events
and experiences as told in an interview do not
shape a theory, they merely indicate a certain
concept or theory. By labeling, categorizing
and comparing quotes, claims or even
theories can develop. Often, such categories
and concepts become more abstract as the
analysis reaches its end (Corbin & Strauss,
1990).

Thus, from the coding themes or patterns
become visible in the data. These eventually
shape the exposition of the findings. By means
of cross-interview comparisons an overview
of the different perspectives on these themes
can be made. Here, a part of the internal
validation is established. The overview shows
where opinions match and where they differ.
From this overview, the three levels within the
organisation can be compared, as well as the
perspectives from different areas of expertise.

The interpretation by the researcher is of
importance here. As told before, the approach
by Stake is followed here, in which it assumed
thatthereis no perfect reality, butratherarange
of interpretations of reality (Yazan, 2015). By
including a wide range of these interpretations
into the data collection, but also in the analysis
by means of the researcher’'s awareness of
his own interpretation and that of the future
reader, the best possible approximation of
reality is attempted to be derived.
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Data plan

All the collected and processed data is
handled with care. In order for the academic
community to keep academic data available
for everyone and for later moments in time,
good infrastructure for storage and sharing
of datasets is required. Different types
of data, different software programs and
different languages all lead to differences in
the management of scholarly data, troubling
reusability of these data. Wilkinson et al. have
developed the FAIR principles, to ensure that
this enormous bulk of data in the academic
world can stay accessible and reusable for
both humans and machines. FAIR stands
for Findable, Accessible, Interoperable and
Reusable (2016). To comply with these
principles, the final version of this graduation
research report will be registered and
published on the publicly accessible TU Delft
Repository, the paper will be written in English,
the methodology is explained in a transparent
manner and the referencing is done using
APA Style rules.

Ethical considerations

As research involves collecting data from and
about people, and in this case firms, ethical
issues arise that need to be anticipated
(Punch, 2005, as cited in Creswell, 2014).
This subchapter elaborates on the ethical
considerations that were made when
developing the research design.

In general, these main ethical considerations
should be taken into account when starting to
execute this research: voluntary and informed
consent by the participants; avoidance of
harm to the participants; and careful and
transparent handling of data.

Consent from participants is necessary.
Each participant of the study has to sign an
informed consent form in which they agree
with the implications of the study and the
processing of any data they release. This
also encompasses that the purpose of the
study the research has in mind should be
communicated to and understood by the
participant. Next to informed consent by the
participants, the contracting company that is

Phase Questions Method Data collection Output

1. Empirical | Sub-research questions 1 — | Single case-study | Document Desk research

research 4. (following the review, report; interview

approach by unstructured transcripts.
Stake): one observations, All combined into
contracting firm | semi-structured one a chapter
from the Dutch interviews. presenting the
construction findings after
industry analysis.

2. Synthesis | MQ: How can firms in the Cross-interview | Based on findings | Conclusions and
Dutch construction sector analysis; from the first recommendations;
proactively identify and comparisons to phase. specific set of
implement opportunities for | existing theory recommendations
climate change action, for the case
considering obstacles company.
imposed by their own
current practice ?”

Table 8: Overview of data collection and output per research phase.
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used as the case company will have to give
permission for the use of data, such as the
processing of their policy documents; access
to different departments and employees
to successfully execute the study. The
possibilities for participants to withdraw or
rectify information they gave should also be
clearly agreed upon.

Harming the participants should be avoided
at all times. This means information that
might harm them should never be disclosed.
Their names and other personal information
that could lead to the identification of the
participants should remain confidential,
unless approval is given by the participant for
the disclosure of this information. This means
also the privacy of the participants should
always be secure. This could be dealt with by
altering the names of the participants in the
data processing and reporting.

The handling of data should be done with
care. First of all the storage of data needs to
be secured. But openness must be given, the
data should be shared so others can check
the credibility of the research (Creswell, 2014,
p.98). Communicating who owns the data
is also of importance. Participants should
be aware to whom the information they will
provide will belong, the researcher or, in this
case, the TU Delft.

The TU Delft also has some sets of rules for
their students and employees for conducting
research within ethical boundaries. Therefore,
the code of ethics ofthe TU Delfthave beenread
and understood. Supplementary, | have read
and understand the Dutch Code of Conduct
for Research Integrity (trans. “Nederlandse
Gedragscode Wetenschappelijke Integriteit”).
The TU Delft university has established
the Human Research Ethics Committee to
assess all proposed research from university
affiliates that involves human subjects on the
ethical acceptability. The research proposal in
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this thesis report is assessed by the Human
Research Ethics Committee, by means of an
Ethics Review Checklist for Human Research.
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6. Empirical Research

The theoretical underpinnings have been
determined through the review of previous
studies, the theoretical framework has been
developed through a literature review and the
research design has been made based on the
problem statement and research question.
This part further elaborates on the case
company and data gathered.

6.1. Introduction J.P. van Eesteren

J.P. van Eesteren is a contractor firm,
specialized in utility building projects. Founded
by Jacobus Pieter van Eesteren (brother of
renowned urbanist Cornelis van Eesteren) in
1932, the company’s geographic orientation
at first was in the city of Rotterdam and it's
vicinity.  Projects such as the Euromast,
the Kuip (the infamous home to soccer club
Feyenoord) and the Groothandelsgebouw
(trans. The Wholesale Building) next to the
current central station, are all well-known
buildings in the city.

Although they still work on projects in
Rotterdam, their working area has extended to
large parts of the Netherlands. The company
was taken over by TBI Group in 1982. Their
current headquarters is located in the city of
Gouda.

J.P. van Eesteren is part of the larger
conglomerate known as TBI Group. Each
TBI-sub enterprise operates on its own,
leaving J.P. van Eesteren fully in charge of
their projects. This means for example that
J.P. van Eesteren is not obligated to hire sub-
contractors, advisors etc. that are a part of
TBI for their projects. Many projects are done
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in collaboration with organisations external to
the TBI group.

All companies that are a part of TBI Group
have been requested to contribute to the
goals set out by conglomerate. These goals
are known as “the three of TBI”. TBI wants to:
* Be a leading example within the building
sector.
» Achieve fully circular business operations
andrealize a sustainable built environment.
« Create an attractive, inspiring and
innovative work environment.

J.P. van Eesteren thus tries to contribute
to these goals by setting similar goals for
themselves. The company wants to become
part of the top-three contractors in the
Netherlands when rated on the knowledge
and application of circularity. It is this goal that
made this company an interesting organization
to analyze for this study.

J.P. van Eesteren considers itself to be a
small contracting firm that levels with the big
players in the Dutch construction industry.
They contract subcontractors, purchase all
materials and coordinate all other parties
to produce the end-product that J.P. van
Eesteren as the main contracting firm is
contracted for. Some might actually say they
provide a service, which is to coordinate the
construction/realization of the building, others
say they sell an end-product.

Organisational Structure
Inorderto provide this service totheirclient, J.P.

van Eesteren has organized its organization to
support this service efficiently. Their primary
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process consists of five parts: development,
engineering, construction, maintenance and
building management. Construction, also
described as the realization of a project, is the
primary service J.P. van Eesteren provides
to their clients. Depending on the client's
demands, they can extend their services to be
more involved upfront, or to remain involved
after the project has been delivered.

Different departments within the organization
of J.P. van Eesteren are responsible for
these parts of the primary process. These
departments are: project development,
engineering, project realization (which
consists of two subgroups: big projects and
small projects) and service & maintenance.

The rest of the organization is divided into
three components. The managing board
oversees the whole organization of J.P. van
Eesteren and determines its course. The
Project Support departments help the primary
process departments out wherever they can.
The Organisation Support departments are
responsible for running the organization itself,
for example the acquisition of new clients, the
finances of the company and IT support. Figure
9 depicts the organization and their primary
process. The specific linkages between the
different departments are to be investigated.

Managing Board

Organisation Supporting
Departments

Office Management

Acquisition

Finance/Law

Project Supporting
Departments

Calculation

Human Relations

-

Communication

Project Development

Project Realisation

Work Planning

Construction

Service & Maintenance

Departments

Engineering

a |
w

9 |
v ~ 1 . AR—®e B Bl RA - o

o Developmen Engineering Construction Maintenance Building Management |
o . > > - - |
> |
.

] |
£ |
.3 |
a I

1. big projects
2. small projects
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Figure 9. Organogram of J.P. van Eesteren and their primary process (own illustration, based on documents from
J.P. van Eesteren.).
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6.2. Introduction Triodos Bank
project

It is one of the focus points of the company
J.P. van Eesteren to become one of the front-
runners of contractor firms with experience
in circularity. Therefore, a project that
implemented circular applications is picked to
specially analyse. Preferably, the most “circular
project” to date, as that is likely to differ from a
“regular project” and the organization the most.
This way, commonalities and differences from
standard procedures can be identified.

In consultation with J.P. van Eesteren, the
project “Triodos Bank” was chosen as the
most appropriate.

6.3. Interviews

The interviews are divided into two rounds.
First, people who worked on the Triodos
Bank project have been interviewed. This
round provides a deeper understanding of the
project. It gives insight into the process, the
opportunities taken and missed, experiences
from individuals who worked on the project
and possible obstacles that they have
encountered.

For the second round, people from higher
management of the organization of J.P. van
Eesteren are interviewed. These include
department heads and members of the
executive board. As people who work on the
project often have a different perspective, this
round should provide a better understanding
of the direction the company is heading
as a whole. It gives insight into making use
of experiences from one project for future
projects, obstacles on the company levels for
taking certain opportunities and how higher
management enables people to make the
best projects possible.
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6.4. Coding

As discussed in the chapter 5 ‘Methodology’,
open coding is used as the method applied for
data analysis, in order to analyse, categorise
and compare comments from the interviews
held. A full list of the codes can be found in
Appendix B.

To illustrate the coding process, a quote from
the interview with participant 1 is taken as an
example:

Quotation 1:72 - “Things have actually become
too cheap to be sustainable. Thus we have a
wrong yardstick.”

The first tier code for this is still rather specific:
“Cost of sustainable alternatives”. The second
tier code is “Financial barriers”, as this
guotation is one of multiple mentions of other
financial barriers. This tier is then brought
under a larger group in the third tier code
“Obstacles”. There are all kinds of barriers
which all cumulate to being the obstacles
for managing the implementation of circular
principles. Finally one more abstraction is
made into the orientation of these groups.
Obstacles relate to the transition from the
current state towards the desirable future
state (what obstacles need to be overcome?).
Therefor the fourth and final tier code for this
guotation is “transition”.
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7. Synthesis

In this chapter, the findings from the collected
and analyzed data are presented. The first
sub-chapter presents the findings from the
desk research, elaborating on the policy
documents from J.P. van Eesteren. The
second sub-chapter presents the findings
from the interviews after coding.

7.1. Findings Desk Research

In order to get a grasp on the organisation of
J.P. van Eesteren and their current objectives
and strategy, the empirical research started
with a desk research on policy and operational
documents from the company. A multiplicity of
documents have been read, most which fed
the understanding of this researcher in how
the company works. The desk research mainly
aided in the preparation of the interviews,
which provided the biggest amount of data for
this graduation research. Some documents
however, are elaborated on here, as they
are mentioned by participants during the
interviews. The five documents discussed
below are the strategic pillars of TBI Holding,
the strategic note of J.P. van Eesteren,
the operational plan of J.P. van Eesteren,
the department plan of the Engineering
department, and the roadmap for circularity
by an intra-organisational work group.

The use of these documents have been
elaborated on by one of the participants to the
interviews. Each year, J.P. van Eesteren goes
through a certain cycle when it comes to their
policy documents. They start with the strategic
note in which the board explores the latest
market developments. They try to look 5 years
ahead to see what the most important trends
are, what is happening to the economy and
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what segments of the markets are showing
growth. This strategic note is then used as
a basis for the operational plan. Next to the
board, the heads of departments are involved
in this translation into the operational plan.
Eventually, the operational plan is translated
into department plans. For each department,
SMART-actions are defined that altogether
contribute to the goals set in the overall
operational plan. These department plans
are judged by the board. Together with the
department heads, the plans are evaluated
every quarter. The department heads involve
their personnel into the department plans and
also assign employees to specific objectives
[4:58].

7.1.1. The three pillars of TBI

As mentioned, J.P. van Eesteren is part of
a larger construction conglomerate called
TBI Holdings. The strategy of TBI has been
divided into three pillars:

Leading market position
Circular entrepreneurship
Attractive work environment

wn =

7.1.2. Strategic Note 2020

In J.P. van Eesteren’s strategic note for 2020,
a set of about five focal points have been
determined. Of importance for this research
are:
* Improving communication by stimulating
employees to actively share information.
* The employee:
o] Safety first at J.P. van Eesteren.
0] Personal-, corporate, and
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knowledge development

0] Stimulating an entrepreneurial
culture within the company in
which collaboration happens in
good trust and there is room for
feedback.

0] Improving health and well-being

» Circular entrepreneurship

These focal points are translated into steps of
action in the operational plan.

7.1.3. Operational Plan 2020

The operational plan (OP) describes the
strategy and its translation into an operational
plan for the years 2020 till 2022 (J.P. van
Eesteren, 2019). It starts off with an analysis
of current market trends and the position of
J.P. van Eesteren within that market. Based
on this analysis it then delves into what this
means for their own values and potential
activities they can focus on. Eventually these
are translated into operationalized objectives.

Trends

Especially what is written down in their
strategy about sustainability and circularity in
particular is of interest here. The document
begins with an analysis of the current market
trends that are of importance to the strategy
of J.P. van Eesteren. Next to economic and
demographic, technological and socio-cultural
trends are mentioned. These last two relate to
circularity and sustainability.

For technological trends, “lego-lisation”
(referring to LEGO toys) and prefabrication
are mentioned as a way to reduce construction
time and nuisance to the neighborhood. The
building site on this matter is increasingly
becoming a site of montage rather than
of construction. The benefits regarding
sustainability of such a trend are not
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mentioned. Another technological trend is that
of “logistics”, in which complex urban sites
require stricter planning for logistics in which
deliveries to the site are made just in time.
Again, the potential benefits for sustainability,
such as a reduction in transportation, are not
mentioned. Within the socio-economic trends,
Circularity and the energy-transition and use
of sustainable energy sources are specifically
mentioned.

In their operational plan, the organization of
JP has identified multiple trends that affect
the market in which they operate. Some of
these trends can function as pressures for
JP to move to circular practices. Others are
also pressures but lead to a different change
in behavior, such as demographic trends
that will move JP to build other types of
housing. Pressures can be seen as leading to
proactive behavior, however a pressure itself
is unlikely to have the sole purpose of making
the organization act proactive, without any
specific change as a result. Table 9 shows
the trends identified by J.P. van Eesteren that
could function as a pressure for change in
circular behavior.

In addition to the pressure effects mentioned
in the table, the technological trends all have
the potential to lead to circular practices, but
do not necessarily imply this. Digitalisation
for example leads to higher efficiency, which
could also just lead to financial gains. These
trends, just like demographic trends, provide
opportunities. The pressure here for a
company like JP, is that they need to stay up
to date or even ahead of the game to keep up
with their competition.

The regulatory pressures on sustainability
are also seen as an opportunity as it will lead
to an increase in building production (JP van
Eesteren, 2020, p.5): millions of homes need
some transformation, as well as all offices
who need to get energy label C.
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Low employment and
reduction in available
expertise lead to a
scarcity in human
resources.
Emissions of
nitrogenoxides and
the related ‘PFAS’-
model in the
Netherlands have led
to new uncertainties.
Technological trends:
smart buildings,
optimized logistics,
prefabrication of
building components
and digitalization
Social-cultural trends: 1.
sustainability, circular
economy and energy
transition. These all
are described as
trends by JP and may
lead to a combination
of pressures.

materials.

toreduce their emissions.

contribute to this.

Need to attract and keep the best new workers, who nowadays have
expectations in sustainable behavior by their employer.

This is an example of regulatory pressure (and potentially societal pressure
new regulations on nitrogenoxide-emission will move contracting compani

Staying competitive, when applied right, technological innovations might
lead to more circular practices.

Regulatory pressure as parts of the existing building stock do not
meet new requirements. (And there is the potential of new

regulations in the future)

Societal and political pressure, as there are ambitions to become a
circular economy, there are expectations to companies like IP to

Financial pressure, as depletion of resources will lead to fluctuating
material prices and uncertainty concerning the availability of

Table 9. Trends identified by J.P. van Eesteren that could function as pressures for circular behavior.

Strategy

Core values

JP makes the acknowledgement in their
Strategic Note that people are key to success.
They emphasize the need for a self-critical/
reflective attitude to strengthen the learning
capabilities of the organization as a whole (JP
van Eesteren, 2020, p.7). Therefor core values
have been determined that should support
such a corporate culture. The operational plan
does not provide further elaboration on how
these core values are sustained or further
developed, but the importance of corporate
culture has been made known by this to its
readers.
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Distinctiveness in the future

One of the four points that have the potential
for JP to distinct themselves from their
competitors in the future, is on circularity
specifically. It is written down as follows: “More
and more people are looking for welfare in a
way that the planet can sustain. Therefore,
we are setting in on sustainable buildings
and circular building methods to prevent the
exhaustion of raw materials and fossil fuels.”
(JP van Eesteren, 2020, p.8). The objective
here is clear, focusing on more environmental
sustainable or circular practices. The intention
behind it appears to be a commercial one:
acting on a changing demand, but people
could just as well be the people working at JP
van Eesteren.
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Thus, in the plan, sustainable buildings and
circularity are briefly mentioned. These are
not mentioned in the formulation of JP’s
goals, but are mentioned as potential areas
for J.P. van Eesteren to distinct themselves
on in the future. The strategy concludes with
leading business principles the company
and its employees should live by when doing
their work. “Safety first” is the first principle.
Of the remaining 13 principles, none mention
sustainability or circularity. Two principles
however relate to knowledge and the culture
within the company, these are:

e Strengthening and improvement of
knowledge amongst employees. On the
one hand by knowledge development
within the organisation, on the other
hand by attracting new employees with
additional competences.

e Stimulating a corporate culture that is
positive, self-reflective and self-learning,
and in which knowledge is shared.

Relating back to the problem statement of this
study, learning and sharing of knowledge are
considered to be important to manage climate
change effects. It is therefore interesting
to see how J.P. van Eesteren strengthens,
improves and stimulates such knowledge-
sharing. Promoting the culture, for which the
core values have been determined above, is
now mentioned as a business principle. The
intention is clear, now the question becomes if
it is also translated into strategic goals.

Strategic Goals

In the operational plan, J.P. van Eesteren has
given their own meaning to the strategic pillars
by TBI. For each pillar, themes to contribute to
the TBI goals are given and goals for each
theme are set. Concerning the second pillar
by TBI “Circular entrepreneurship”, J.P. van
Eesteren has made a translation into their own
ambition (2019, p. 12), committing themselves
to more circular business operations. Their
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ambition is split up into three themes:

* Increasing sustainability of the built
environment

+ Demonstrable performances on circularity

* Minimizing own environmental footprint

These themes are further defined into sub-
goals, ranging from specific targets such as
reduction percentages for their own footprint
as well as more intangible targets such as
pilots or developing action items

Thethird pillar “an attractive work environment”
by TBI has been translated by JP Into “Safe
and healthy work”. This is subdivided into four
themes:

+ Safe and healthy work

« Training and development of workers

* Integrity

* Typing organization

Of particular interest for this study are the
training of employees and typing organization.
Increasing the level of education and
implementing particular skills into training
programs for employees are examples of
strategic goals. But the internal selection for
job openings is particularly interesting as it is
a means to effectively increase the influence
of proactive employees.

One of the strategic goals defined for the
typing organization is “a flat organization, short
communication lines, entrepreneurship within
the organization. Corporate culture that is self-
critical/reflective and knowledge-sharing (see
core values also)” (JP van Eesteren, 2020,
p.12). Unlike some other strategic goals, here
the overall goal of promoting the proposed
culture is not specified any further for these
strategic goals.

Action Plans

As a final step, actions are given to achieve
these sub-strategic goals. For the “circular
entrepreneurship” pillar, most of these steps
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remain somewhat vague. The interviews
should clarify how these steps are taken
eventually and how these steps are
experienced.

For the pillar ‘attractive work environment’,
no attention is given to proactive circular
behavior. Most points focus on creating
awareness for safety or training programs
on safety, which are means that could lead
to proactive behavior, but none of these are
focused on training or creating awareness on
circularity.

7.1.4. Roadmap Circularity

In May 2019, a workshop took place at J.P. van
Eesteren in which a range of people engaged
inthinking about challenges of building circular.
The output of the workshop was used by a
work group to define a goal for implementing
circular principles within the organization of
J.P. van Eesteren and to determine steps to
achieve this goal. This roadmap has been
taken up into the operational plan as well.
The following goal concerning the circular
economy was determined:

“J.P. van Eesteren literally builds towards the
circular economy. Central to this is to avoid
spillage and to actively minimize the use of raw
resources. Through education, collaboration
and innovation J.P. is a front runner in the
modern building sector.”

This goal is elaborated on by explaining that
the need for this roadmap is twofold. First of all,
the sector in which J.P. van Eesteren operates
requires the company to be distinctive and
this should be achieved by being progressive
in circular construction. Secondly, J.P.
van Eesteren has the intrinsic motivation
to become one of the most sustainable
contracting companies of the Netherlands
and wants to become this by becoming the
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catalyst within the circular economy.

One of the objectives of the roadmap therefor is
to get circularity rooted within the organization
of J.P. van Eesteren and to make it a leading
principle within the company’s policies. As
already noted above, currently there is no
mention of circularity nor sustainability in the
business principles of J.P. van Eesteren. In
the new Strategic Note for the upcoming year
the objectives of this roadmap are integrated.
As J.P. van Eesteren plays a central role in
the construction process, working between
organisations and connecting all involved
actors to projects, they have the potential to
make a difference.

The roadmap distinguished three areas

of focus to manage the implementation of

circular principles. These are:

1. Modular designing & usage of sustainable
materials

2. Modular construction & logistics

3. Waste management & reuse

7.1.5. Department plans

In addition to the overall operational plan, each
department has their own plan. In one of the
interviews, the department head elaborates
on the department plan as “all plans should
be able to be reduced to the vision of TBI and
J.P. van Eesteren, as those visions provide
the structure to which all plans should relate”
[6:1]. Each department makes this translation
for themselves into an operational plan.

Example given, in the engineering department
three or four employees are assigned to
a work group that look after and carry the
responsibility of one goal. The progress
of these goals are discussed every six
weeks within the department. This way, the
department gives meaning to the objectives
set out in the overall operational plan.

59



7.2. Findings Interviews

This sub-chapter presents the findings from
the interviews. The findings are presented
in four parts. The four parts presented are:
the context of J.P. van Eesteren, circular
principles, obstacles to implementation
of these principles, and means for the
implementation of these principles.
References to the corresponding interviews
are made by using the following annotation:
[x:xx]. These references correspond with the
codes overview in Appendix B.

7.2.1. Context

TBI

It is important for the case of J.P. van Eesteren
to be aware that they are a part of a larger
concern which is TBI. TBlI as a whole is
one of the big five construction concerns of
the Netherlands, which means all the sub-
companies have quite a clout all together.

Within TBI, J.P. van Eesteren is the contracting
company focused on utility projects. None of
the other companies within TBI does utility
projects. J.P. van Eesteren intends to maintain
this position. It is also what their business
model is about. They make complex projects,
clients hire J.P. van Eesteren because of their
expertise and flexibility. They are often too
costly for your dime-a-dozen projects.

The difference between TBI and the other
big construction concerns is that those steer
their subcompanies with more far-reaching
policies. As a result their identity is stronger
than that of their subcompanies, while at TBI
the subcompanies have a stronger identity
than the concern itself [2:27].
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What this means for J.P. van Eesteren is that
they are quite autonomous and they are free
to set their own goals. There is a supervisory
board to whom J.P. van Eesteren reports to
and who give advice on the vision and plans
of J.P. van Eesteren [2:31; 2:32; 2:33]. And
J.P. van Eesteren tries to contribute to the
overall goals set by TBI as well, as have
been discussed in the desk research findings
section.

Position in Market

Within the market for utility projects specifically,
J.P. van Eesteren on its own is one of the big
players as well. But according to participant
7, they should be aware to not think they are
fully uniqgue. What J.P. van Eesteren builds,
can also be built by for example BAM (another
Dutch construction concern).

It is noted that J.P. van Eesteren operates in a
market that is dictated by demand and supply.
They are still very dependent on market
demand. Participant 8 makes a comparison
to other types of companies, such as Apply
or the car-industry. The difference with those
type of companies is that they operate in a
consumer market, whereas J.P. van Eesteren
works in between organisations.

Their business model is that of costs-plus,
meaning that they start from calculating the
cost price, add their service costs to it and that
is their business model. This is an important
notion when thinking of their capabilities to
implement circular principles. This is also
stressed by other participants, who point out
that they have to work with 1% or 2% of risk
insurance, leaving very little financial room for
addressing additional sustainable initiatives.
This however does not mean J.P. van Eesteren
has no ambition regarding sustainability and
circularity of their own. These are topics that
are atrend in society and as J.P. van Eesteren
they want to be a part of the leading group on
this as well, according to participant 8.
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When asked if this position of the contracting
firm in the construction process would change
if we are to switch to a circular economy,
participant 8 replied that the contents might
change, but there will still be a role for a
contracting firm like J.P. van Eesteren in the
building process. This is because of what J.P.
van Eesteren does, they are flexible and have
to be adaptive to changing circumstances.
Participant 7 complements this by noting that
they exist since 1932 and have always been
able to recognize and tap into trends.

Market demand for circularity

When asked about the market demand for
circularity, opinions seem to differ, even
between members of the board. Participant 7
sees the increasing importance of circularity
as twofold: as a market trend that is becoming
increasingly important. Over a long period of
time that is, but its importance keeps growing.
Thus part is client driven. The other part is
that TBI wants to make this move towards
circularity from their own motivation, which
is also driven by new young employees
who have an intrinsic motivation to make a
difference to the environment and society.
Thus the growing importance comes from
both the inside as the outside.

But mentioned before, the J.P. van Eesteren
is still very dependent on the market demand.
As one participant puts it: “We are still in a
world where we need those clients [clients
who find short building time and lowest price
more important than sustainability] to ensure
our own continuity as a company. Thus we
still need to listen carefully to what our clients
want and how far they want to go with that.”
[4:21].

Because not every project is like the Triodos
bank project. That is a kind of progressive
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project, after which there will be five projects
that are done the old-fashioned way. And that
is strongly related to the changing companies
J.P. van Eesteren works with on projects
and with the clients, who might not find
sustainability important, or who find it mostly
interesting for good press but and in the end
want the lowest price possible [4:19, 4:20].

Thus currently, what can be done or cannot
be done about implementing circular
principles is highly dependent on the market
and more specifically the client. One other
participant describes the role of J.P. van
Eesteren as being the translator of the idea
to a buildable construction. As this translator,
J.P. van Eesteren cannot just say, we are now
a sustainable contracting firm, because they
construct what is asked. But: “We want to
concern ourselves with sustainable buildings
because we see that is the future. And we
want to become the specialist in that. With
our knowledge we want to help make those
buildings. Thus the situation is: we try to be
leading amongst all contracting firms, but we
are followers within the market” [5:14].

Thus ideally, decisions about the
implementation of circular principles are not
dependent on the client anymore. Participant
6 explains the current situation as “Ok Triodos
bank, you want a remountable building, we
will make this for you.” And we do this very
well. But, “Triodos bank, you want a traditional
structure, oke fine we will do this.” Thus the
relation is very: U ask, we deliver. And then
we try to fill it in as best and sustainable as
we can. But it would be better if we could
say “This is our vision, this is your request,
but we would like to fill it in like this” [6:15].
The problem with the current situation is, that
a client too often does not like this and will
simply choose another contracting company.
Or as one member of the board puts it, “Yes,
we could choose to not build or not take the
job if it does not meets some minimum level of
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sustainability. Whether that is a smart policy
and whether we will exist for a long time with
the size we have as a company right now, that
is something should question then” [4:25].

The Triodos Bank project

One of the intentions of the client to move to
this location, which is in the middle of a park,
is that this is where they once started their
business. They wished to go back to their roots
and give the area an impulse. Additionally,
they are known to be the most sustainable
bank in the Netherlands/the World. Therefor
their main office should fit within their own
DNA[2.11; 5.20.].

The goals by JP were not specifically written
down. The intentions were clear as mentioned
above, but concrete measurable goals were
not set. This was partly due to the uniqueness
of the project and the unknown territory in
terms of circularity that JP was entering. As an
example, one of the intentions was to focus on
reuse. But as there was no idea at all on what
to expect, how much material reuse could be
achieved on such a project, no measurable
goals were set [5.24].

When asked what the main circular activities
applied to the Triodos project were, the most
answered activity was that the structure was
made of wood. Although not very surprising,
one might had expected to main answer to be
its demountability as this is the main feature
the building was featured in the news for: all
the connections in the building are made from
screws, meaning no fixed connections through
gluing, cementing etc. But the interviewees
had quite some critique on the environmental
value of screwing it all together. The building
with its many circular shapes does not have
many conventional parts, meaning it is unlikely
that whole components of the building can be
reused directly in other projects if this building
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is ever taken apart. Secondly even if it would
be taken apart then putting it together exactly
the same in a new location would already pose
problems. One interviewee put it as follows:
“The Triodos building is hold together by
165.000 screws. Try to get a viable business
case to demount that” [2.27]. However, for
some elements it might not be known how to
reuse it in the future, but if someone wants do
it, it at least is possible. Additionally, it certainly
provided a lot of lessons for JP (and the other
actors in the building process) as this was
the first time they build a building solely with
screws.

The structure build in wood is considered the
most circular element of the Triodos project.
First of all because it is a renewable source,
wood can grow back quite fast and therefor
has a relatively low environmental impact
[5.69]. Secondly, even though the building
components might not be reusable one-on-
one the wood can easily be reused by sawing
it out of the building and producing new
products out of it [2.29+2.30].

Intentions & Drivers

The Triodos project was seen as a testing
ground for JP where they could learn more
about circular activities. The main reason
for this was due to favorable conditions:
the client was open to innovative ideas and
most importantly willing to make additional
investments, time and effort to some extent
[5.13.]. The client did not pressure JP to want
to learn, but provided the opportunity for JP to
do so.

The client, as part of the market as a whole,
did contribute with their demands to the shift
of the markt towards more environmental-
conscious market. The shift works as a
pressure for JP van Eesteren to act and be
ahead of the game. (and for JP the intention
to survive) And as one interviewee mentioned:
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“Sustainability is also a topic for a contractor
like us to distinct yourself from others” [5.14.].

An additional pressure found is regulatory,
reference someone who mentions increasing
demands such as BENG, for example NZEB-
norms (Near Zero Energy Building) that are
coming into effect in the Netherlands in the
upcoming years will force the organization
(and sector as a whole) to find more circular
solutions as maximizing energy efficiency
through PV-panels will not be enough [8.127].

One of the demands clients can set is to get
a certain type of certification for their building.
In case of the Triodos bank, the BREEAM
certificate led to unnecessary additions of
materials due to the certificate’s strict acoustic
norms. Interviewees seriously questioned
the need to meet a norm of 62dB impact
noise [6.75 + 6.76]. The client was stubborn
in getting the BREEAM score they wanted
and even pushed for more points. This was
considered by one interviewee a missed
opportunity in terms of circular performance.
He wished to have had a discussion to see if
there are options that perhaps do not up the
BREEAM-score, but does make the design
more sustainable [5.77]. The BREEAM
certificate remains a quality label of which its
score does not automatically mean it has got
the best sustainable aspects.

Another participant agrees with the critique
on the BREEAM-certificate shortcomings, but
disagrees on the intentions of the client of the
Triodos project. According to him the client did
had the intention to go beyond the BREEAM
certification, considering the environmental
impact of every decision about materials
applied and considering the residual value in
40 years for example.

One interviewee mentioned the client of an

Erasmus university project who, opposite to
the client at the Triodos bank project, did not
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require such a certification. “They said: ‘We
do not need to get a BREEAM certificate,
but these points are really important for us.’
Thus for example material origins were of
importance, the reuse of materials was very
important and we would focus on those things
we would not need to get a specific certificate”
[8.128]. As a result not only the client but also
the project team from JP got the intrinsic
motivation to do as much on circularity then
when the client wants a certificate to up their
value for investors [8.128].

7.2.2. Circular principles

Definitions of circularity by the participants
focused mainly on materials, through either
making it possible that a building can be
reused/taken apart while maintaining high
quality; and that us is made of available
second-hand/renewable materials [5.59]. And
by being of aware of the type of resources
you are using and what you are using them
for. Considering its impact on earth and the
living environment in the long-run. Getting
rid of fossil fuels and switching to renewable
materials. [3.10].

When asked whether a different process
or business model is needed to be able to
implement circular principles well, the main
critique on current procedures was the
involvement of the contractor early on in the
process. If you want to make a circular building,
that should mean that you want the person
who is going to build it and even the person
who in years would have to take it apart, on
board in the design phase [5.62]. Also, when
a project is tendered through a competition,
that currently already means that the process
at the start is mainly focused on maximum
value/price, not maximum sustainability or
maximum environmental quality [5.60].

Even though some interviewees have clear
ideas about what they think are circular
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activities for a contracting firm to focus on,
others have more difficulty with defining this or
miss concrete directions from their superiors:
“I have ideas about it [innovation and
sustainability] and | find it fun to do [have it
as one of his task], but it is not like | can say
‘today between 14:00 and 16:00 | am going to
work on innovation’. But | can meet with the
department Calculation between 14:00 and
16:00 to go through all the projects and tell
them ‘this needs to be done, that needs to be
done’. So, that is much more concrete.” [2:70;
2:71].

Participants appear to find it hard to formulate
concrete objectives for implementing circular
principles. One participant makes the
comparison with safety, which he sees as a
black or white thing. Something is either safe
or unsafe. His perception of sustainability
is different from this: “With sustainability
there is certainly something like a little bit
sustainable. Because you see that the level of
sustainability in projects increases, but there
is still something as a little bit sustainable”
[2:105].

Also other participants note the difficulty they
have in defining what circularity means for
them or what it is meant by it by the company
[9:10].This lack of concreteness seems to be
troublesome. Especially project managers
interviewed, who concern themselves with
the realisation phase of a project, call for more
concrete measures from the top.

“It is of course very difficult if | as a project
manager get a bag of money and a certain
scope forthe project. Inthe budget estimations,
| don’t see anything reserved for circularity,
nothing at all. But then you are told ‘Be aware
though, because in our Strategic Note, we
have to something about it.” That is of course
a bad starting point.” [9:2]

Currently, employees are still judged on
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whether they save money or spill money. This
is due to the nature of the company, being
a project-oriented company [9:4]. “If | spend
money on sustainability that is not reserved
in the budget, they will look at me sideways.
As in, ‘Nice of you to do it, but who is going
to pay for that?’” [9:5] This lack of budgeting
for circular goals in projects is something
acknowledged by other interviewees [8.55].

This perception of lacking support was also
found as the fear of making mistakes. This
is fear is for a large part due to the business
model of a contracting company. As explained
earlier, a contracting company works from
cost price plus service costs/profit margin.
That margin is 2% maximum. That means
that everything you do wrong in a project, will
reduce that profit percentage [2:73].

Therefore, a contracting firm tends to plan
everything into very detailed steps to predict
the costs as best as possible and to minimize
risks [2:73]. While experimenting, trying out
new alternatives or trying things that come
up during the realisation are hard to then still
do. Thus it is the company’s DNA to want to
do everything right in one instance, because
everyone knows that mistakes costs money.
And therefore there might be some fear to
make these mistakes [2:75].

He makes the comparison to safety.
Naturally, people always have had to work
safe on building sites. But about ten years
ago, employees at J.P. van Eesteren would
be scared to actually take that into account
with the budget [9:3]. This is also pointed
out participant 7, who notes that safety was
something competed on to have the lowest
bid [4:27]. Ever since safety has been put on
“spot 1", this has improved. Money is now
reserved in a project budget specifically for
safety measures, this makes it easier to then
secure the objectives concerning safety [9:3].
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This lack of concreteness is exactly what
one of the interviewees is aiming to change.
Especially on JP’s own development projects,
but in general as well, he wants to formulate
two goals that contribute to the circular
roadmap of JP that are to be incorporated
into the design of the project, into the budget
of that project and into the evaluation of that
project [8.55].

Products & Materials

The circular principle behind the focus on
products and materials lies with some basic
thoughts. What sources are being used, what
is the long term impact of these materials
on the environment. Therefor the aim lies at
switching to renewable materials as much as
possible, for example wood [5:10].

This principle is also something on which
steps can be made not only in the preparation
phase. Sustainable alternatives to products
and materials are something you can still steer
on in the later phases of the project, such as
the realisation phase [1:1086].

However, in order to make this work, there
is also a piece of influence needed on J.P.
van Eesteren’s on employees to start to use
these sustainable alternatives, as has been
illustrated with the example of concrete [3:60;
3:61].

Additionally, there are some other obstacles
to overcome when it comes to products and
materials. First of all there is a financial barrier,
most of the time sustainable alternatives cost
more than traditional ones [3:57]. It might
be so that the alternative is cheaper on the
long-term, but the contracting company will
not make that initial investment from his own
motivation. It will require a client who is willing
to pay the extra amount [3:58], which relates
back to the dependency of J.P. van Eesteren
on the client and market demand.
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Secondly, there are also some legal barriers
when it comes to sustainable alternatives.
Often these alternatives do not have all
certificates regarding sound, fire safety,
structural regulations. By the time J.P. van
Eesteren gets those certificates, it is too late
for the project they wanted it for [3:59].

Waste management

The circular principle behind the focus on
waste management is to reduce the total
amount of materials used, and to enable waste
that is produced to be recycled or reused as
much as possible.

An important thing here is to remain aware of
what the implications are of the demands you
set. “You have got to be careful that you do
not all of a sudden exclude 90% of the market
and you get yourself stuck in this transition
you are trying to enforce. But by asking and by
expressing what you find important, indicating
where suppliers can score with, you can steer
on this” [4:51].

Thus currently J.P. van Eesteren, already
indicates in the contract that suppliers and
subcontractors have to come up with a plan on
how they will reduce the amount of waste that
they bring to the building site. Such demands
eventually influence these suppliers and
subcontractors to also optimize their process,
what eventually benefits J.P. van Eesteren’s
own objectives as well [3:73].

Internally waste management goals are also
pushed. The QHSE department of J.P. van
Eesteren measures the waste reduction and
separation goals on projects. “Those aspects
are measured, feedback is given periodically
and it seems to become some kind of contest
between the projects: who is the best? Who
has the best waste separation and who has
the least waste? So that is something good. It
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is a positive performance that is measurable”
[5:25].

7.2.3. Individual behavior

“At about 25% of the preparation phase |
took the material passport on, which was a
request by the client. Eventually it was a client
demand and | suggested to make the passport
by using Madaster, which was positively
received and from thereon | immediately was
chef Madaster.” — [5.30].

There are three elements that can be taken
from this quote. First, is the client demand
for making use of a material passport for this
project. This is a relatively new (not completely
new) innovation for which the architect of this
project, Thomas Rau is also quite known. This
demand forces JP and the project team to work
with this new innovation and pushes them to
think about the implementation it. Second
is the suggestion made by the employee to
make use of Madaster. Although known to be
the circularity expert of the company (which
possibly also had an influenced on how the
suggestion was received), he stepped forward
to take a next step in his proactive behavior
introduce a new tool for the company to work
with, as we will now learn. This was not his
first time using Madaster and therefor he had
some experience to support his suggestion.
The first time was on a different project and
the interviewee described that time as a
“half-baked” experience [5.32]. The first time
was potentially proactive behavior through
initiative-taking by the interviewee. This
time around, lessons were learned from the
previous experience and although the first
time was not a big success, the interviewee
still thought it would be the right thing to
bring to the attention of his superiors and to
make this suggestion. That is the proactive
behavior shown this time around. Thus,
although making use of the material passport
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was a client demand, the easiest way for
the participant would have been to simply
make an overview in an Excel-file to meet
the requirements, but the participant chose to
take the extra step and successfully showed
successful championing behavior.

Third is the behavior shown by the
organization. They facilitate this behavior
by positively responding and enabling the
interviewee to champion this by also giving
him the necessary responsibility for it.
Eventually, Madaster indicated JP was the
first contracting firm to make use of Madaster
[65.36] for a material passport and thus in
that way one could conclude that this also is
proactive behavior as an organization.

7.2.4. Organisation

| took the liberty with the last paragraph of
the previous finding to take a small leap to
the organization. Once individual proactive
behavior is considered a valuable means
for an organization to make steps towards
circular practices, then such behavior needs
an organization that fits that behavior. Not only
an individual can be proactive, a department
or the firm as a whole can be proactive as
well. Through proactive management, the
organization can stimulate, inspire or support
people to show proactive behavior.

Proactive management

Another objective of J.P. van Eesteren,
“safety”, provides some interesting parallels
to sustainability. Safety is about the well-being
of the people on the building site. This used
to be thing that contracting firms compete
on, and some still do. Thus, contracting firms
that look for the minimum levels of safety can
often make a lower bid for a project and got
awarded more often.

66



“At some point we said, we want safety on
spot 1. Thus we reserved money for it in our
budget estimations. [...] This means you are
talking about tons of costs that a competing
contracting firm does not account for. Thus
that was something we had to highlight and
you sometimes encounter parties that say:
“those are your employees, we don't care
about this. The other contractor will also get
to work for a lower price.” Which is a reality
we still encounter today. So yes, we wanted
it ourselves. But that means that sometimes
you have to give and take in order to
maintain continuity.” [4:28] The parallel to the
implementation of circular principles is found
interesting because both are much about
attitude and behavior [4:30]. “Is it something
that we really think should be on spot one and
do we express that? Or is it something we say,
but don't really feel like? This was a bit similar
with safety.”[4:30]. Achieving some safety
certificate is easy, but achieving a change of
culture within the organization is much harder
[4:31].

With safety, J.P. van Eesteren started at
the top of the company, making them really
becoming representatives of safety [4:32]. So
what happens right now with safety, is that
it comes back in all layers. As shown in the
desk research, it is the first business principle.
When board members visit a building site, the
first question they ask is not about the budget
or planning of the project, but about safety
measures taken. And people are praised and
success is highlighted when high scores on
safety certificates are achieved. Safety is the
first topic on the agenda of every meeting
and it also is the topic that is addressed when
contracting suppliers and subcontractors. It
gets continuous (positive) attention [4:33,
4:34]. This particular participant thinks the
same path should be followed when wanting
to implement circular principles, especially
because there are still people who do not
have it in their mind yet. [4:36].
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An importance difference should be
highlighted between safety and circularity or
sustainability in general, which is the lack of
urgency. When comparing the implementation
of safety, another objective of J.P. van
Eesteren, with circularity, the difference in
terms of urgency was brought to attention.
With safety, everyone agreed and sensed
that they did not want any more accidents or
fatalities on the building site. “Nobody accepts
that you or your colleague does not come
home from work. We said, none of us wants
that anymore. We want a safe environment”
[2:92]. But with sustainability, there are simply
too many alternatives that are still accepted
by many [2:96].

The example was given of choosing between
shopping at the outdoor market or at the
supermarket. He goes by the grocery store
and fills up his self-brought shopping bag
with goods. But two days later when he
drives home from work, he goes by the
supermarket, where all goods are packed in
plastics and cartons. Both options are there,
and although he prefers one, he is not that
strictly principled to not go the supermarket if
its more convenient [2:116].

Sharing knowledge

An evaluation report is made of each project,
half-way and at the end. That also includes
the Triodos project [8.103], but when
asked if knowledge is shared actively the
main response was that the active sharing
of knowledge within the organization is
insufficient or even lacking [5.22].

Knowledge sharing mainly takes place on
the project team level. This is already an
improvement as some years ago people were
used to do large parts of projects on their own
and also within project teams the tendency
used to be that once a project was finished
everybody quickly moves onto the next project
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and everybody takes their own knowledge
with them [8.96].

Additionally, within some departments,
success and failures are shared during
department meetings in order to all learn from
it. This is the case within the Engineering
department [8.105], but not the case within the
Realisation, where the project managers say
they have too little time they spend meeting
each other to be wasting time on discussing
project evaluations [5.23]. Amongst foremen
of the construction sites, also no knowledge is
shared, apart from the rare occasional phone
call [4.95+4.96]. But even knowing who to
call can be an effective means of sharing
knowledge, as no one can bear all knowledge
and if you worked multiple years on a project
it is quite hard to share it all within one session
[8.107]. Another participant points towards
the expectancy of some own responsibility by
employees to share and ask for experiences
of others themselves [2:119]. He tells that
lessons learned are shared within each
department, but it depends on the attention
payed to it by each department, and the extent
to which people are receptive to it, whether
that is effective or not [2:122; 2:123].

Within the organization more tools facilitate
finding knowledge for whomever in the
organization searches for them. JP Link is an
online intraorganizational platform in which
updates on current JP projects are shared.
A sustainability project map is made for
employees to look up specific sustainable/
circular activities from past projects [8.97].

When looking at sharing knowledge on
circularity, the aforementioned project
evaluations fall short. One of the participants
did not experience much knowledge sharing
after the completion of the Triodos-project.
He also does not really know where he
should share this [1:114]. When a project is
evaluated, the project team members from
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all involved departments join, even up to the
responsible person from the board of directors.
But circularity is not a standard topic on that
evaluation. According to one interviewee, this
would be the perfect time to address the topic
of circularity and reflect on its implementation
in the respective project. Currently it is
mainly just brought to the attention to inspire
and “show off” a bit. It has not become a
reoccurring topic to be evaluated periodically
yet [5.102. + 5.103].

Power of Repetition

The power of repetition is a means applied
to both external actors such as the suppliers
and subcontractors, as to internal actors such
as project team members or employees in
general.

The power of repetition used to influence
suppliers and subcontractors is illustrated by
the head of the purchasing department, who
takes safety as an example. He explains that
safety is not something J.P. van Eesteren
had to teach itself, but what also needed to
be taught to the subcontractors and suppliers
that J.P. van Eesteren works with [3:42]. They
represent a large part of the workers on a
building site. He explains that every call with
these external actors by the purchasers of
J.P. van Eesteren start with “safety first”. They
explain to them why they find safety important
and explain that if the external actor wants to
work on the project, he should find it important
as well.

“By talking to you about it every day, you will
start - in two weeks - to think ‘Oh right, that
guy, he always talks about safety so he must
find it important.” That is the point we want to
achieve, that Is the power of repetition.” [3:43].

Additionally, by making this part of standard

procedure, employees are reminded to
address safety in every call. This is also a
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repeating measure for themselves [3:45].
This repetition also helps against slackening.
When an objective is not given attention
enough, people will forget it or become lazy in
working on it [3:31; 2:111]. This relates to the
comments made by the head of department of
the realisation phase, who as quoted earlier,
does not pay attention to circularity, if he is not
judged or asked about it [9:15].

7.2.5. The Bidirectional relationship
betweentheindividual andthe organization

Over the years there is a shift in the company’s
profile, which has a direct relation with the type
of people working there. Whereas first there
were only one or two people championing and
believing in sustainable goals within JP, this
group is now growing [8.88]. One participants
notes that this is also a very conscious thing
he takes into consideration when hiring
new people. He looks for people who bring
something new to his department. As the
former company profile was more focused on
technical aspects, time and money and thus
most people had strong technical knowledge,
he now looks for people who can challenge the
conventional methods with new sustainable
thinking [8.90].

Lack of Support and Awareness

Multiple interviewees indicate that they
believe not everyone within the organization is
convinced and intrinsically motivated to steer
on the implementation of circular principles.
Participant 8 adds that also due to the team/
project structure of the company, people who
might be motivated be placed in a role where
they work with someone with seniority who
is perhaps less enthusiastic and prefers to
everything the traditional way [4:46].

“Top management: the department heads,
members of the board, project managers,
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general foreman... they find it [circularity] a
thingy that we have to do, rather than seeing
it as part of the primary process and important
aspects of a project. With Triodos you see
that this was different. It was one of the most
important aspects in the project, next to
planning and the budget” [4:38].

This relates to comments made by participant
9, the department head of the realisation
department and also project manager on some
projects as well, who admits that sustainability
is on perhaps the fifth place on his priorities list.
He attributes this to the aforementioned lack
of concrete project goals on sustainability. He
also makes the comparison to Triodos bank,
where there were concrete project goals on
sustainability. In such a case people will start
to spend energy and time on it [9:13]:

“If | don't get clear project goals, then | always
start with time, money, safety, quality and if
my team has a bit of air left, | try to think along
on other topics as well. But you probably see
this coming, due to the issues of the day, that
is just not going to happen, you will not make
any progress. That is simply how it is” [9:14].

Participant 7 notes that it is mostly new young
employees who bring this intrinsic motivation
to the company. This means the motivation
amongst employees slowly increases. But the
current people who do have the motivation
often feel held back.

Another part that relates to this lack of support
base is a lack of awareness concerning
circular solutions or activities. An example is
given of another project build by JP, the QO
Hotel in Amsterdam, where the project team
managed to achieve successes concerning
waste management. And although the
successes were shared, people would not
be convinced: “Everybody hears about it, but
thinks ‘Ah it will probably cost a lot money’ or
‘It seems too difficult. | will just bring all the

69



panels to the building site and cut them into
the right size there.”” [8.70]. The colleagues
of this participant simply are not informed well
enough and thus unaware of the potential
benefits and easy applicability of circular
solutions, even if they have already been
proven to be a success.

One part that contributes to this alsois noteven
a lack of awareness or of being convinced, but
simply being unwilling to change. People tend
to stick with things they are used to. This is
not only the case for clients, who do not want
“second-use” materials, but also very much
for employees.

This is illustrated by the use of sustainable
concrete, in which the component gravel is
replaced by concrete granulate. The participant
experiences unwillingness by foremen from
the realisation department. Even although
this type of concrete does not cost more than
regular concrete, they are not using it [3:61].
“And why not? Because they will have notify
the construction engineer, or the material is a
bit more viscous than regular concrete. Some
people don't trust anything they don’t know.
[...] In short, a hundred-and-one excuses to
not do it and it is not in their DNA.” [3:61;3:62].

The power of repetition plays a role here.
When asked how to deal with such employees
who do not want to use this sustainable type
of concrete, participant 10 replies: “by talking
about it, talking about it, talking about it.”
[3:63]. Up until the point that someone will use
it and spread positive word about it to others.

Influencing actors

J.P. van Eesteren does try to influence parties,
by suggesting alternatives and providing input
from their expertise. This is something they
constantly do in their relation to the client.
They can attempt to steer a bit through these
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discussions, butin the end J.P. van Eesteren is
not in the position to impose these alternatives
[2:107]. This relates to the earlier comments
made on their position in the market.

So where does J.P. van Eesteren can have
a decisive impact on the implementation of
circular principles? When asked, participant
3 pointed to possibilities to give meaning to
the design. In the end, J.P. van Eesteren has
to follow the design that they are given. This
means that they should focus on how to fill
in the design. The main areas for this are
waste reduction, waste separation, logistics,
products & materials and the tools used [5:19].
When asked how J.P. van Eesteren has the
most influencing in implementing circular
principles, the suppliers and subcontractors
were often mentioned [1:98]. Where J.P. van
Eesteren has to follow market demand and
the wishes of the client, the suppliers and
subcontractor want the work J.P. van Eesteren
has to offer.

And this is something that happens already.
The purchasing department works together
with the suppliers and subcontractors to
both look for sustainable alternatives as to
work on waste reduction and separation
[3:26]. A specific focus here lies with blanket
orders: long-term contracts with suppliers for
products that return on every project, such as
concrete or wooden plate materials [3:27]. On
such returning products, most impact can be
gained.

Another group that J.P. van Eesteren has
an influence on are its own employees. At
the Triodos project for example, the project
manager would regularly hold brainstorm
sessions to think about how they could make
the project more sustainable [1:120]. This
meant people would start to own it and have
fun in it. This motivation means they would
invest time and energy in it. These brainstorms
were specific for the Triodos project and are
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not generally applied.

Exemplary person

One of the means to address implement
circular principles within the culture of J.P.
van Eesteren, is to have exemplary persons,
representatives of this objective who are
responsible for it and who thus own it. This
suggestion is also made by the head of the
realisation department: “Someone who comes
to me to have a cup of coffee. And who tries to
test certain objectives with me, like ‘Hey, we
agreed upon these objectives for your project,
how is it going? Why is it not working?’ Then it
will move on up on my list of priorities and you
will end up making more steps.” [9:15]

The board member who has sustainability
and innovation assigned as a task and who
thus carries the responsibility, is aware of
the leading role he fulfills [2:70]. He also
mentions the importance of giving the right
example. He explains that if someone comes
to him and tells him he tried something now,
something sustainable and it went wrong,
then there are two options that the board
member could do: punish him and or try to not
make it too negative. “I could saw him by the
legs, but then he will never try anything new
ever again. It has a lot to do with exemplary
behavior, but also with highlighting good
results. If someone managed to do something
that is new successfully, we will put it in the
spotlights and it will have a positive effect on
that person and others. If the person fails, we
have to be careful that we do learn from it, but
do not make it too negative” [2:80].

One of the interviewees actually was
the board member who has “innovation
and sustainability” assigned to him as a
responsibility. He emphasizes that innovation
and sustainability are no real departments
within the organization and are not part of
the primary process. “It is a part of your

P5-report - Gert-Jan Troost - TU Delft

organization or its not” [2:49], referring to the
DNA of the company. He finds sustainability
and innovation to be inherent to the work
J.P. van Eesteren does, not a set of tasks
[2:69]. When asked what his goal is then for
innovation and sustainability, he answered
that he wants it to be something that is a topic
that is described in a set of tasks, but that has
become part of the whole system of J.P. van
Eesteren [2:72].

He suggests that what needs to be done first,
is to create a culture within the company,
where it is ok to think about innovation
and sustainability. That people are open
for it [2:50]. In order to do so, he intends to
challenge people to think about it, and to start
small [2:51].

Related to influencing employees is the
means of people management or coaching.
This means was brought forward as a way
to also counter the obstacle of slackening.
Participant 10 deals acts on this by hiring an
external company to coach his department
on a regular basis and to go through their
objectives and progress [3:30; 3:31]. This
continuous attention given ensures that
people do not lose focus and the objectives do
not become forgotten. It therefor also closely
relates to the power of repetition.

7.2.6. Summary

In summary, contextual factors that influence
J.P. van Eesteren in their implementation of
circular principles were discussed. J.P. van
Eesteren is still very dependent on market
demand, but also functions as a client to
suppliers and subcontractors. Their position
as a subsidiary to TBI gives them more clout,
while remaining autonomous in their decision-
making. TBI has a positive influence on their
objectives regarding circularity.
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The mainideainterviewees linked to circularity,
was material-related: reducing the use of
materials, maximizing reuse of materials and
designing for demountability. In standard
building projects, the contractor has the most
influence, as mentioned in literature as well,
on logistics, waste streams and what happens
on the construction site. In order to also
influence the design, they need to be involved
early in the process. Due to the fragmented
nature of the construction process, this is not
always the case unfortunately.

Top-down action is called for by some of
the interviewees, but not everyone from top
management seems to be convinced of this
need for top-down action and rather sees the
implementation of circular principles grow
naturally from bottom-up.

In general you can see that there are
people who are more critical of the circular
achievements by the company than others.
They see that progress is made but also see
that there is still a lot of improvement and also
are capable of expressing and explaining this.
Others with seemingly less knowledge on the
topic of circularity are just happy and proud of
what is done and are less critical what could
have been done better. This can be because
of numerous reasons: their job description/
position does not require them to get involved
much with circular principles (such as the
foremen), they simply don't care too much,
they have not been enlightened yet as they
have not been involved much with circular
projects.

What is certain is that these people could
gain from training/awareness into this topic
from the organisation. Opposite the critical
persons, these people are seemingly more
reactive and are likely to adapt to the culture
expressed by the organization.
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8. Discussion of findings

In this chapter, the findings are discussed by
answering each sub-research question.

S1: “How are decisions, related to
the implementation of circularity
principles, influenced by the context
in which the contracting company
operates?”

As mentioned in the theoretical framework,
proactive strategies and proactive behavior
are often driven by certain intentions. These
intentions are often shaped by pressures from
different internal and external stakeholders.
Decisions to adopt circular goals or to
implement specific circular solutions in
projects are driven by these strategies, these
intentions and indirectly by these pressures.
From the data some of these influences or
drivers were found.

Some important external stakeholders were
found to be influencing the adoption of
circular practices by JP. Stakeholder theory
states that in general growing pressure
from stakeholders leads to firms yielding to
the pressure and adopting environmental
practices voluntarily (Seroke-Stolka & Fijorek,
2020, p. 2341). External stakeholders do
not have control over the actions of the
organization, but deliver pressure through
things as public opinion, market demand or
shareholder wishes (Sarkis et al. 2010). In
the case of JP van Eesteren, this pressure for
adopting circular practices comes from client
demands such as the client of the Triodos
bank project; the future prospects of more
similar client demands; which are also fed by
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potential new regulations that will also deliver
pressure on clients and contractors; a need
stay competitive to satisfy shareholders; and
even to attract the best human resources.

An important stakeholder group that
requires highlighting next to clients, are the
shareholders, which in this case is TBI, the
concern that J.P. van Eesteren is a part of.
TBI has made circularity as one of their three
main objectives. Although J.P. van Eesteren
can set their own goals and targets, they are
expected to contribute to the goals of TBI. TBI
therefore functions as a driver for J.P. van
Eesteren to take adopt circular practices.

At the same time, currently most of the
market does not demand circular solutions
yet and therefor put different pressure on JP,
holding back their adoption of environmental
practices. JP van Eesteren’s business model
is to offer the lowest bid possible by calculating
the cost price of the construction of a project,
and then add a 2% margin which covers their
risks and represents their profit. This makes
them extremely focused on avoiding money
spillovers. This competition on price makes
them more dependent on what the client
wants and does not allow room for additional
circular principles that J.P. van Eesteren finds
important unless it does not cost more than
the conventional application.

Thus when it comes to implementing circularity
principles, J.P. van Eesteren seems to be
highly dependent on its context. The market in
which the company operates, and the role they
play within the construction process, makes
them dependent on the demand of the market
as a whole when it comes to their overall
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company strategy, and on the demand of the
client when it comes to projects specifically.
Henrigues and Sadorsky, as cited in
Seroka-Stolka & Fijorek identified four
environmental strategies to categorize firms
into. The strategies were based on the level of
commitment to environmental issues (2020,
p. 2339):

a) The reactive strategy, used by
organizations where neither top management
nor employee support and involvement for
environmental issues exists.

b) The defensive strategy, in which the
organization only aims to meet environmental
regulations and no to little support and
involvement for environmental issues exists

c) The accommodative strategy, in which
there is environmental issues gain some
support and involvement by the organization
and environmental management becomes an
important function within that organization.

d) The proactive environmental strategy,
in which the organization takes environmental
issues into account for every management
decision and deploys advanced environmental
practices.

JP van Eesteren -currently follows the
accommodative strategy, in which initiatives
are supported when individuals behave
proactively, but the strategy of the company is
still heavily dependent on external stakeholder
pressures. ldeally, JP van Eesteren moves to
the proactive environmental strategy, making
environmental issues part of every decision.
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S2: “What circular principles can be
identified that can be proactively
implemented by the contracting
company?”

The possibilities for circular principles
depends in what stage of the building
process JP becomes involved. If it is early
on in the design phase, there are more
(influential) circular activities possible, as
big decisions as construction material (wood
instead of concrete for example), design for
deconstruction etc. are yet to take place.

When looking at the part of the process where
the contractor is fully responsible for, the
realization phase, the most discussed circular
principles that were identified are using
sustainable alternatives to applied materials
and products, and reducing and separating
waste streams.

Looking back at the closing, slowing and
narrowing of loops as described by Bocken
et al. (2016), especially the circular practices
that can be opted for in the design phase
have the potential to close the loop (design
for deconstruction), but even practices that
are only thought of after the design phase
can still contribute to closing or slowing loops,
such as making use of a material passport in
the Triodos project.

Another important notion is that their role in the
building process is that of being in between
organisations. J.P. van Eesteren takes the
idea of one organization and translates that
by using knowledge from other organisations.
The supplier or subcontractor does not have
the capacity to construct the project directly
for the client, while the client does not have
the knowledge or capacity to organize the
whole construction process. There is little
influence on the client, as the contractor has to
build what the client wants, but there is much
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influence on the suppliers and subcontractors,
who have to deliver what J.P. van Eesteren
wants.

Taking the difference in influence over actors
into account, important aspect in identifying
what principles can be implemented by J.P.
van Eesteren, is to know what is within their
control. Their area of influence in which they
can manage the implementation and where
they are not dependent on the demands
or actions by other parties. The area of
influence in terms of actors is twofold: J.P. van
Eesteren has an influence on their suppliers
and subcontractors, to which they can
communicate their interest in circularity and
even set demands. And J.P. van Eesteren has
an influence on its own employees, of which
not everyone is convinced or willing to actively
work on circular principles yet.

Combining their accountability in the
realization phase of a building project, with
their influence over the subcontractors and
their own workers, makes the building site and
everything that happens on it the main area to
fully control circular practices by JP.

S3: “How is the implementation
of circular principles within the
contracting company related to its
own current practices?”

The current practices by J.P. van Eesteren,
how they manage projects and how their
organization is organised, strongly influence
the implementation of circular principles.
Eventually it all comes down to people. Most
of the comments made in the interviews
are related to the organizational culture.
Culture, the DNA of J.P. van Eesteren,
people management, these are all aspects,
objectives, obstacles or means that relate to
people. It is not surprising that the Employee
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is specifically mentioned as an important
entity in the strategic note of the company. As
this paper set out to research, the proactive
behavior by the employee was described
as having a lot of potential for implementing
circular practices.

Participant 10 mentions that in his role
specifically as a department head perhaps
the most important thing is bringing people
together, making co-workers get along well
and get the same norms and values in the DNA
of the group [3:20]. “If you can achieve that, all
the rest will follow.” [3:20]. It is important to
get everyone facing the same direction and
that is not something that is easily done. It
takes a long time, years, to get there. [3:21;
3:22]. This describes the underlying message
of most of the findings. Proactively, and
effectively implementing circular principles
first and foremost requires the creation of a
culture that supports this.

This is also found in literature, where Crant
(2000, p. 449) found that (the perception of)
a supportive organizational culture helps
promoting issue selling behavior, whereas
conservative organizational cultures makes
people hesitant to issue selling. Sarkis et
al. (2010, p. 165) specially points towards
organizational culture as a potential barrier to
environmental practices. Lack of capabilities
in knowledge and training can lead to
the company responding inaccurately to
pressures for the adoption of environmental
practices.

S4: “How can a contractor company
act on circularity principles to
maximize their potential?”

Taking into account the answers to the

previous three sub-research questions, J.P.
van Eesteren should be aware of their position
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in the market and their role within the building
process. The interviewees all seem to be quite
well informed about this. It is then the area
of influence from their position and role that
should guide how to act on circular principles.
Influencing suppliers and subcontractors,
but most importantly influencing their own
employees is how they can manage this
implementation.

By stimulating proactive behavior by individual
employees, top and middle management
can steer on innovations regarding circular
practices. By setting switching to a proactive
environmental strategy, as mentioned above
at S1, company goals regarding the circular
economy can be communicated clearly and
taken up by mid management to turn into
specified concrete goals tailor-fit for each
building project.

In the other direction, when an individual within
the company shows proactive behavior this
should actively be stimulated and supported
by management. This enables the individual
to become a real champion in his or her
specific initiative.

The potential impact of each circular principle
differs. But for each principle counts that
getting the involved people on board is the
most important step if J.P. van Eesteren
wants to maximize the impact of these circular
principles. Overcoming the presented barriers
and making use of the means is all about
‘people management’. As people management
is a relatively soft aspect, this might be more
difficult to act on. As mentioned in one of the
barriers and in the desk research, actions on
the implementation of circularity are not very
concretely defined. Therefore, the role of top
management is more important than with very
tangible actions, as they should give direction
when the steps for implementation become
vague.
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As one participant said, it this has to happen
in small steps. What constitute these small
steps, is something that the perspectives of
the interviewees differ on. Defining what these
small steps are, making them concrete, would
be the first step into implementing the circular
principles.
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9. Discussion, Conclusions &
Recommendations

In this chapter, the research is discussed,
after which conclusions are drawn and
recommendations are made. The discussion
elaborates on specific choices made in the
study that might have affected the results.
After potential influences on the results have
been discussed, conclusions of this study can
be drawn and the main research question is
answered. The chapter concludes with a set
of recommendations for future research.

9.1. Discussion

A single-case study approach has been
applied in this research. This brings some
limitations, especially in the possibilities to
generalize findings. As only one contracting
company has been analyzed, no comparisons
to other companies can be made. It is therefor
difficult to determine whether found obstacles
and means, and the way to be proactive
in general, are also applicable to other
contracting companies. The benefit of focusing
on one company only, is the amount of depth
into the company. When studying multiple
cases, time has to be divided over each case
and as a result, each case would be explored
less in depth. Perhaps the findings would be
very different and would be generalizable.
But looking at the topics that came up in this
single-case study, which are very much about
culture and DNA, the ability to go in-depth had
a positive effect.

Additionally,theapproachbyStaketoqualitative
research was followed in developing the
research process. There are some comments
to make about Stake's approach which can
be troublesome. As Stake builds upon the
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notion that the course of the research cannot
be predicted in advance (Yazan, 2015), there
remains a lot of uncertainty and there is a risk
of ambiguity from the researcher as there is
no clear protocol to be followed. This lack of
protocol makes it harder for other researchers
to reproduce or validate the findings of this
study.

This can also be seen in the analysis of the
data. In the open coding and eventually in the
reporting of the data, there is a lot of room
for interpretation by the researcher. The
reliability and validity of the results therefore
depend highly on the skills of the researcher,
who has to try to be empathic and present all
different perspectives from the data within the
reporting.

Validation in this study currently has been
achieved in only one way: by using different
sources for the data, namely documents
and interviews. The validation therefore is
rather shallow. This means the risk of other
researchers reaching other findings and
drawing different conclusions if they would
do the same research is bigger than one
would wish for. This affects the reliability and
substantiation of the findings.

9.2. Conclusions

Inthis graduationresearch, the implementation
of circular principles within the organization
of a construction company is studied. The
aim of the study is to describe how this
implementation of circular principles is
managed by a construction company, and to
explore how this can be done proactively. The
sub-research questions have been answered
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in the discussion of findings. These answers
cumulated provide the basis to answer the
main research question of this study:

“How does a contracting company
manage the implementation of circularity
proactively?”

As a means to answer this question, a
single-case study into the Dutch construction
company J.P. van Eesteren has been
conducted. In order to answer the research
question, a determination should be
made on whether or not the company is
showing proactive behavior towards the
implementation of circular principles. It can be
concluded that the case contracting company
is currently neither proactive nor fully
reactive in managing the implementation of
circular principles. The company takes on an
accommodative strategy. Overall they show
mainly reactive behavior, waiting for market to
make changes through client demands. But
they show some signs of proactive behavior
on projects where the conditions are right.
This proactive behavior however is not a
standard within the organization of J.P. van
Eesteren and present at all projects. Ideally,
J.P. van Eesteren switches their strategy to
a proactive environmental strategy, making
environmental issues part of every decision.

It then becomes the question why J.P. van
Eesteren does not show this proactive
behavior as a standard and how they could
achieve this. A part of the answer to this
why question comes from the context in
which J.P. van Eesteren operates. They are
dependent on market demand and therefor
cannot proactively determine all circular
implementations in their projects. Especially
clients as external stakeholders will have to
deliver pressure by demanding more circular
practices for their designs. But there remains
an area where J.P. van Eesteren does have
an influence and where they are in control in
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every project. This influence lies with the room
in which they can give their own meaning to the
translation of the design into the construction.
In case of J.P. van Eesteren, making use
of sustainable alternatives to products and
materials, and the management of waste are
two important circular principles that J.P. van
Eesteren can use for this translation.

In order to do so proactively, the second
part of the main research question is of
importance. The characteristics of the
company and its current practice are found
to have a big impact on the behavior and
performance of the company in implementing
circular principles. Culture, motivation and
the facilitation of knowledge-sharing are
examples characteristics that either can
enable or obstruct proactive behavior by
individual employees and as a result the
effective implementation of circular principles.
An organization supportive of proactive
behavior by individuals, increases initiative-
taking and issue selling by employees who
can positively influence the organization by
triumphing innovative circular practices. When
done successfully such initiatives could lead
to organization-wide implementations.

Thus, most attention should be given to the
people within the company. It are these people
that will need to be aware, informed and
motivated to carry out this proactive behavior.
To get these people to act accordingly, the
right culture needs to be developed, which is
something that requires close attention from
top-management. Top-down action could
speed up creating such favorable conditions.

9.3. Recommendations
This subchapter presents recommendations

for future research, for practice, and for the
case company J.P. van Eesteren specifically.
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9.3.1. Recommendations for J.P. van
Eesteren

It is recommended for J.P. van Eesteren to
make the objectives and actions concerning
circularity more tangible. Their roadmap to
circularity is a good step towards this. This
document describes the tangible aspects of
the circular principles the company wants to
focus on. In order to also make sure that the
current practice and culture of the company
can facilitate these actions, the tangible
aspects of the circular principles (for example
applying an sustainable alternative concrete
material) should be matched to the intangible
aspects (awareness of the importance of such
sustainable alternatives).

Therefore, steps should be formulated on how
J.P. van Eesteren intends to reach this match,
by creating the right culture that supports the
proactive behavior. The recommendation
here is made to do this top-down, as the
vagueness of the intangible aspects leads to
much confusion and might demotivate people
to be proactive.

9.3.2. Recommendations for practice

Due to the research method, no generalization
of the findings has taken place. It is therefore
not sure that the findings from this study also
apply to other contracting firms. However, it
seems that contracting firms who work within
the same market will experience the same
external influences. Potentially they will find
some of these findings to overlap with their
own situation. This is not guarantueed, as
for example a contracting company might
have more construction capacity in-house
compared to the case company of this study.
As noted in the problem statement, there
appears to be a lack of knowledge-sharing
within the construction industry and no
consensus on what circularity, or climate
change action in general is nor how contracting
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companies should act on it. Although the
findings are largely focused oninternal aspects
of the company, some common areas might
be found by firms. Hopefully this can spark a
discussion amongst contracting companies to
collective take action.

9.3.2. Recommendations
research

for  future

It would be interesting to make a comparison
to a developer-contracting company, who's
largest sum of work comes from its own
project development. J.P. van Eesteren also
has a project development department, but
this is relatively young and only accounts for a
small portion of the primary process. Findings
from this study suggest that there were more
possibilities to steer on circular principles
during project development and that actions
or decisions made in this phase can have a
bigger impact than actions and decisions in
later phases. Studying a developer-contractor
who mainly develops its own projects could
provide new insights in how circular principles
can be implemented if the contracting firm can
act in this early phase of a project.

Looking into the far future, moving to a circular
economy can impact the role the contractor
plays within the construction process. It
would be interesting to see what changes
are made to that role and how this affects the
area of influence the contracting company
has. It is then also interesting to see what
organizational structure would fit the new
role and business model of the contracting
company. A comparison could be made to this
study to see how this will change.
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10. Reflection

In this final chapter, I will reflect on my
process which started 13 months ago in
September 2019. A lot has happened since
and my graduation research transformed
from some personal ideas and interests about
the construction sector into a full qualitative
study. | would first like to thank Paul, Erwin
and Rebecca, who guided me throughout
this process and always were able to provide
the right feedback and suggestions for me
to continue exploring both the academic and
societal side of the sector and its many facets.

Research design, research method
and lessons learned.

The choice of taking a qualitative research
approach for my research was made quite
early on. It was not that | specifically wanted
to do a qualitative method, but my intentions
with my study from early on were to study
the opinions and perspectives of people
from the construction sector. Combined with
the topic climate change action( first and
circular principles later), | never really found
quantitative measures fitting. This is further
elaborated on in my report, but | also think an
additional thing played a role here which is my
personal affinity with the qualitative research
method. Although far from easy, | doing a case
study and conducting interviews fitted more
with my personal skills rather than surveying
and doing statistical analyses for example.

The original plan at time of my P2, was to
study three cases: three different contracting
companies from the Netherlands. By
interviewing a couple of employees of each
firm | would be able to get some idea of
how these companies were structured and
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worked. This way | could compare them
and see how they dealt with climate change
effects. | followed the approach to case study
research developed by Yin and wanted to do
a cross-case analysis to derive at my findings
and answers to my research questions.
Throughout the second part of my graduation
research, thus the period since P2, some of
these things changed.

Instead of studying three companies, |
switched to a single-case study, in which
| studied one contracting company more
in-depth. As a consequence, the analysis
switched from cross-case analysis to open
coding and cross-interview analysis. And
| switched from following the procedures
prescribed by Yin to the approach of Stake.
Although this last change might sound very
theoretical, it actually meant a lot in how
thought and approached my research. |
struggled for quite some time with things like
my interview protocol, as | felt like | wanted
to go in the interviews with an open mind
and little structure, to be surprised. But the
approach | set out at P2 did not fully support
such an approach. Changing to the approach
by Stake fitted my idea of my research much
better and also resulted in me having more
confidence in what | was doing.

Altering the proposed method was not a
bad thing, instead | think it was a sign that |
made progress. | discovered that there was
a disalignment between what | wanted to find
out and the plan | had thought of to derive at
those answers. The tough part here was to
make those changes, as | often clinged on to
decisions and steps | already took, even when
it became evident that | had taken a wrong
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turn. This meant | sometimes felt lost at to
where my graduation research was going, but
in all cases | eventually made the necessary
changes and was able to continue and make
new steps.

Also, the change towards a single-case
study proved to be the right choice, because
culture, the DNA of the company, and its
employees turned out to be extremely
important for proactively implementing
sustainable principles. Getting a feeling for
this culture takes time. | wonder if | even have
been able to really understand these things
for this one company. If | would have studied
three companies | would have only scratched
the surface of these companies and | think
especially these things like culture would
remain underhighlighted.

Part of this learning curve was incited by the
feedback of tutors. Paul, my first mentor, has
surely steered me on multiple occasions in
a certain direction. Especially in finding my
interests, defining my research topic and
in selecting my research method, Paul has
been of much support through his feedback.
This happened for example by him or Erwin
suggesting certain areas of research or
certain theorists for me to look into. | think
| have been quite eager in taking all this
new information up and really digging into
it. Sometimes | perhaps took this too far as
| would just take the direction of the suggest
topic or theorist blindly and | would find myself
a bit lost on how everything connected to
each other. But | think that | became more
nuanced in using these sources. During the
research | found out that nothing is either
black or white, instead there are many shades
of grey. This graduation process therefor also
has been quite an adventure for me to find out
what fits me as a researcher (what research
methods and philosophical views on these
methods do have affinity with) and what fitted
my graduation research.
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An example of this is the previously mentioned
switch from Yin to Stake. Another example
is my research focus on “proactivity”. This
focus or motivation for my research into
proactivity sprouts from a certain personal
incomprehension or almost indignation of why
the construction industry in the Netherlands
appears to do so little about climate change
(and why they seem so conservatist in
everything). This was to be honest quite a
prejudice which was not proven and unfairly
generic. To some extent | showed in my
review of previous studies that the industry
does show mainly reactive behavior and little
proactive behavior towards climate change
effects and that little is known about proactivity
in the sector. But during the empirical part of
my study, | slowly kept coming across a more
essential question: is it at all desirable to be
proactive towards climate change effects as a
contracting company? (I leave the discussion
on the difficulties of determining whether or
not my case company was an exemplary
company that showed proactive behavior
out of this reflection.) Logically, from the
perspective of Mother Nature, every company
should be proactive in dealing with climate
change. But during my interviews | discovered
that itis not that black or white. Being proactive
as a contracting company could also mean it
eventually breaks you up and you end up with
nothing. Sometimes it might be better to wait
for clarity from for example the government
on sustainability requirements. Especially
when there is no general consensus on what
things really are sustainable or circular. This is
quite a turn from my original starting point in
which | had the view that everyone should be
a pioneer instead of waiting for others to take
action. This turn however does not mean that
the current behavior or stance towards climate
change action by many is the right one and
the one that achieves the maximum potential.
Proactivity establishes itself in many shapes
and sizes, thus also in small steps that might
be less drastic but cumulatively can still make
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a difference over time. People or companies
are never 100% proactive or 100% reactive.
Again, it is not black or white and thus the
goal should be to strive for the perfect balance
between the two. | think this is one of the
lessons that | slowly became aware of during
my graduation process.

Relation research topic towards the master
track Management in the Built Environment.
In short, the master track MBE has a focus on
sustainable development and management of
buildings and urban areas, taking into account
end-users and other stakeholders. This
study ties in to both the focus on sustainable
development, as the building sector will not
achieve the national climate mitigation targets
with its current trajectory. There is a need
for firms in the sector to proactively address
climate change mitigation and adaptation,
which relates to the aim of this master to strive
for sustainable built environments. Secondly,
this study has a very social aspect to it as well,
as it focuses in part on the people that are a
part of the contracting company under study.
The MBE master track pays specific attention
to the management of people in building
processes, to which this study delivers a
contribution.

Scientific relevance.

The scientific relevance of this paper can be
found in the existing gap identified during the
systematic review. Currently, there appears to
be no clear overview of what action firms in
the construction industry are already taking to
address climate change. This study will provide
new insights for the academic community by
focusing on practice by a contracting firm
rather than on policies by public actors.

Secondly, the influence of the context and of
the organisational structure of the contracting
company on its decision-making was studied.
Themes that arise on these relations have
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been linked to existing theories in order to
contest or support the findings.

Societalrelevance and transferability
of the results.

The societal relevance of this study can be
found in the need for climate change action.
As shown in the introduction, the effects of
climate change can be impactful on people’s
lives, health and their environment. Specifically
the built environment will experience negative
effects if no action is taken, while the building
sector also can also contribution the reduction
of climate change effects. Currently the
climate agreement goals are note expected
to be met. Action from the construction sector
is needed to change this. Although it focuses
on a small part, the contracting company,
this study can help the construction industry
(and the contracting firms that are part of it) to
identify themes of importance and hopefully
take action. Secondly, knowledge appears to
be only shared limited between firms in the
construction sector. Development of new
knowledge also does not happen in a sector-
wide coordinated approach. This study might
contribute to improve knowledge-sharing.
This study first and foremost helps the case
company to identify areas of attention for
itself, but the findings might also be used to
identify commonalities with other contracting
firms. This way, the sector as a whole can
address these commonalities. Third, this
study contributes to the awareness by the
construction company of its own organisation
and flexibility towards unexpected changes.

The second and third point made above might
be hard to achieve in reality, as a single-case
study method was applied in this graduation
research. There might findings that are
recognisable for other contracting companies,
but even then there are differences in the
type of contracting companies. The case
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company in this study builds utility-type
projects. Contracting companies that only built
residential projects might experience different
things. Transferability of the results to other
actors is even harder or even impossible, as
my findings specifically relate to the role of the
contracting firm in the building process. The
areas of influence for example of a contractor
is very different than that of the client, architect
or even subcontractor.

Ethical issues and dilemmas
encountered.

In the execution of the research, the main
ethical issues that arose where related to
the sensitive information that some of the
documents by the case company contained
that | had access to. In agreement with the
person who tutored me on behalf of this
company, | ran information | took from these
documents by them in order to ensure no
sensitive information was disclosed. Other
ethical issues mainly related to the execution
of the interviews, which are described in the
report.

Potential issues that arise in the application of
my results in reality would be that eventually
the case company itself has to take the most
important step, which is implementing my
recommendations. Most certainly there are
reasons that did not came up or fell out of
scope in my research that might drive the
case company to not take action. In the end,
it depends on the willingness of the decision-
makers at the company. If this willingness is
not there, they would need to do something
about this and. The final step to proactivity
lies with themselves, which | think is actually a
nice concluding observation for this reflection.

Thank you.

Gert-dan
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