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Abstract

The work environmentis changing; the pandemic made the employee reinvent working from home.
Now, hybrid working has become the new norm where employees like to alternate between days at
the office and at home. This trend has effects onthe office demand; people now perceive the office
as a place to meet colleagues, to brainstorm, to think creatively and to socialize. The overall office
attendance has dropped so downscalingis necessary to limit costs. These developments have made
office spaces in the inner-city more popular and could be a potential solution for the current retail
vacancy. However, transforming these Brownfield plots into new offices asks for some comprehensive
planning and construction processes. This research proposal will introduce the concept of inner-cty
Brownfield redevelopment and the way it can facilitate the emerging demand for inner-city office
spaces. The concept of the circulareconomy will also be connected to this planning development to
integrate it into the sustainable demands of the current and future urban society. Theory and the
conceptual model, suggest that circularity and Brownfield development projects are holistic planning
processesin which the concepts of systems thinking are applied. Several challenges mentioned in the
theory showcase that it is a complex operation but is worthwhile considering the revitalization and

liveability of the inner-city.

The method explains how this research will use several cases as objects of study to construct a theory

from real world situations to eventually answer the following research question:

How are circular practices being implemented in the construction and operationalization
phase of projects that turn inner-city Brownfields to modern offices in the Netherlands?

The cases have illustrated how a circular Brownfield office transformation has been executed in
construction/ renovation and operationalization. Some of the main learning points emerging from the
detailed case studies are that circularity can be considered as an integral part of a more holistic
approach in designing a modern office environment. Aspects like sustainability, energy efficiency,
inclusiveness, creativity, innovation, and collaboration are also important factors to consider.
Designingan office that meets the needs of its end-user: the employee and branding a unique building
identity that merges with the local community and its surroundings are factors that make these

developments so successful.

Keywords

Brownfields, circularity, sustainability, inner-city, construction and operationalisation phase, offices.

Page | 2



Contents

1A o1 4 - [ PR 2
YTV ] o LN 2
T o i = UL Y T RURSRt 6
List Of @DDrEVIAtIONS. .....eveiiiiiieii et e e e e e e e e 6
L0 INEFOTUCTION. ¢ e e e e e e e e e e e e e e e e e e e e aaeeeaens 7
1.1 Problem StatemMENnt. .. ..oi et e e e e e e e e e e s 9
1.2 Research aim and research qUESTION(S) ... ceeeeeiiieiuiiiiieeeee et ee e eeeecee e e e e e e e evbeeeeeeeeeeeanes 11
1.3 Scientific and societal relevance of the research............cccccoeiiiiiiiiii e 11
2.0Theoretical frameWOrk........coo i 13
2.1 LIteratUre FEVIEW ... eeeei i eeeie ettt ettt et e et e e et e e et e e e e ese e e renn s e rennaerenna e erennas 13
2.1.1 Concept of circularity in the construction sector.......cccceevivviiiiiiiiiii e, 13
2.1.2 Brownfield development terminNoIOgY .....uuueieiieiieeiicee e 15
2.1.3 Brownfield development complications...........ccoeviiiiiiiiieiiiiiiiceee e 16
2.1.4 Optimalisation of the built environmMent.............uiiiiiiiii e, 16

2. 1.5 A lIVEADIE INNET CitY.uuu i eieieeicce e et e e e e e e e et e e e e e e eeaaea s 18
2.1.6 PandemicinflUuBNEES ......cooiiiiiiiii e 19
2.1.7 Brownfield POliCY ..ccceiiiiiiiiii e 20

2.2 Relevant theoretical frameWOrKS. ... ... . e 24
2.2.1 Framework for circular economy research in the built environment.............cccvvvviivinnnns 24
2.2.2 Framework for Brownfield redevelopment: the project lifecycle.......ccccccovvveieiiiinennnnnnn. 26
2.2.3 Framework for assessing the sustainability of Brownfield redevelopment projects ......... 27

2.3 Operationalisation of the theory ... e 29
I 1Y 1= Voo To] [ V2 30
R (eI [ (el a S A [T 2 PP 30
3.1 Research methods in philosophical context.........ccooeuuiiiiiiiii e, 30



R D=1 &= e ] 1 1=Tot o o WU 31

R RCE D) - I T 1LY U 31
3.4 Validity and reliability of the research............ooouuiiiiii e, 31
3.4, 1 CoNSTIUCE ValITity ..uun e e e e e e e e e et e e e e e e eeeabb e e aaaees 31

3L 4.2 EXErNal Validity ...eeeeeee e raa s 32
3.4.31INterNal ValIdity . .uvuee e e e e 32
3.4.4General reliability.......coooeiiii e 32
.0 DAt ANAIYSIS. .ceiiiiiiiiiiei e e e et e et e e e e ettt e eaaeeeatt— i aaeaattta i aaaaaarens 34
4.1 CaSE STUTIES. . ieiiieiiie ettt ettt b et e bee bbb 34
4.2 RHDHV office AMSTErdam ........cooiiiiiiiiiiiiiii ettt 34
4.2. 1 CONSEIUCHION . c.tuiiiiiciiiiiiii ettt e e s e e aab e s e e e saaens 36
4.2.2 0PeratioNaliZation ......cceuueiieiiiie et e et e e e e e e aaa s 41
4.2.3 CONCIUSION ...ttt e e e e e e e e e e e e e s 45
4.3 RHDHV Office GrONINGEN. .. .cciiiiieeeeitie et e e e et e e e et e e e et e e e eateeeesttaeeseeannas 47
4.3.1 CONSEIUCHION . ceuuiiiiiiciciiiiii et e e et e e eaa s e e e raaans 50
4.3.20P€eratioNaliZation ... ..ccouuiieeeie et e e et e e e r e e e raa e 52
4.3.3 CONCIUSION ...ttt s s s s s s s n e e e e e e e e e e eanenns 55
4. A RHDHV Offiee DeITE...ceiiiiiiiiiiiiiiiiiieeeeee ettt b e 57
L N @ e o 3 1 (ULt o o F PRSP 60
4.4.2 0PeratioNaliZation ......ccouueiiieiiie e e et e e a e e raa e 68
44,3 CONCIUSION ...ttt s s e e e e e e e e e e aeaenns 72
N O 1 o] 1] o - [ 1T Y o [ ST 75
A5, L SIMITAMTIES. .. e e e e n e e e e e ae e s 75
4.5, Diff@IBNOES ettt ettt e e e e et e e e e e e e s aneeeeens 77
I OB ol T 1] o o PP PP 79
5.1 ANSWET t0 SUD QUESTION ONE......iiiiieiiiiiiiie e e e ee et e e e e e et e e e e e e e e et atase e e e e e e eeeatabaeeeaeaeeenns 79
5.2 ANSWETr t0 SUD QUESTION tWO....coiui i et e e e e e e e et e e eaaas 80



5.3 Answerto sub qUESHION ThIEE ....cccveiiiiecce e e e enaes 81

5.4 ANSWET t0 SUD QUESTION FOUN ....cciiiiiiiiiiiie et e e e e e e et e e e e e e eeeens 82
5.5 Research interpretations and implications in relation to theory. ........cccoooiiiiiiiiiineen. 82
5.6 Recommendations for further research ... 86
SN0 o] aTe IV E o] o TN O O U PP P TP PPPPPPPP 87
6.1 Main research qUESION @NSWEIE.........iiiieieiieieiiiiie e e e e eeet e e e e e e e eee ittt eeeeeseaabaaaeeeaeaeeanes 87
6.3 Recommendations from the research ...... ... 88
6.3 Limitations of the research ... 93
T O RO EIENCES. e 94
7AYo o= g Vo [T ol 3PN 101
O T 0TI o = ] a1 o V=Nt 101
2. Interview guide —semi structured iNtEIVIEW ..........oiiiiiiiiiiiiic e e 101

Page | 5



List of figures

Figure 1: 10R’s of Circularity (Cramer, 2020). 13
Figure 2: Visualising the circular economy: the butterfly diagram (Stahel & MacArthur, 2019). 13
Figure 3: MCI formula, retrieved from (Stahel & MacArthur, 2019). 14

Figure 4: Number of shops per1000 inhabitants, retrieved from: (Frielink, 2015). 19
Figure 5: Retail vacancy trend 2008-2016, retrieved from:(Locatus, 2021). 19

Figure 6: Building research levels (Pomponi & Moncaster, 2017) 24

Figure 7: Framing of CE cycle (Pomponi & Moncaster, 2017) 25

Figure 8: CE research dimensions (Pomponi & Moncaster, 2017) 25

Figure 9: Brownfield project cycle (Pediaditi, et, al, 2005). 26

Figure 10: Conceptual model 29

Figure 11: MakerSpace in Contact Amsterdam office, retrieved from editor. 35

Figure 12: Shearing layers of buildings, retrieved from: (Brand, 1994) 36

Figure 13: Before and after of the Contact Amsterdam building, retrieved from (RHDHV, 2019). 36
Figure 14: MClI calculation forthe construction process, retrieved from (RHDHV, 2019). 37

Figure 15: MCI calculation of exteriorskin, retrieved from: (RHDHV, 2019). 39

Figure 16: Before and after of the interior of Contact Amsterdam office, retrieved from: (RHDHV,
2019). 40

Figure 17: Examples of reused office amenities, retrieved from (RHDHV, 2019). 40

Figure 18: MCl calculation forthe total interior, retrieved from: (RHDHV, 2019).40

Figure 19: MClI calculation forthe total building, retrieved from (RHDHV, 2019). 41
Figure 20: Before images of the STEK, retrieved from (RHDHV, 2020). 47

Figure 21: Floorplanthe STEK Groningen, retrieved from: (RHDHV, 2020). 48

Figure 22: New integral housing approach, retrieved from (RHDHV, 2020). 49

Figure 23: Floorplan of the RHDHV office in DE STEK building, retrieved from (RHDHV, 2020). 51
Figure 24: Design animation of the RHDHV office Groningen, retrieved from: (RHDHV, 2020). 52
Figure 25: The former Mining faculty of the TU Delftin 1912, retrieved from: (Vlerken, 2023). 57
Figure 26: Model of the roof coveringthe courtyard, retrieved from (Vlerken, 2023). 61

Figure 27: Cross sectionimage of the roof covering the courtyard, retrieved from (Vlerken, 2023).

61
Figure 28: Atmosphere impression of the atrium, retrieved from: (Vlerken, 2023). 62
Figure 29: Atmosphere impression of the atrium, retrieved from (Smedts, 2023). 62

Figure 30: Notification letter which states that the closet will be removed to another office soon,
retrieved from: (Verhoeven, 2023) 63

Figure 31: Reuse examples of the Deflt case, retrieved from: (RHDHV, 2023) 65

Figure 32: Floorplan RHDHV office Delft, retrieved from: (RHDHV, 2023). 66

Figure 33: Designimages office rooms Delft 2024, retrieved from (RHDHV, 2023). 67

Figure 34: Goals of the development of the RHDHV office Delft, retrieved from (RHDHV, 2023). 70
Figure 35: Time planning scheme 101

List of abbreviations

Circular Economy (CE)

RoyalHaskoning DHV (RHDHV)

Page | 6


https://radbouduniversiteit-my.sharepoint.com/personal/rick_hartingsveld_ru_nl/Documents/Thesis/Revised%20research%20proposal.docx#_Toc138411649
https://radbouduniversiteit-my.sharepoint.com/personal/rick_hartingsveld_ru_nl/Documents/Thesis/Revised%20research%20proposal.docx#_Toc138411652
https://radbouduniversiteit-my.sharepoint.com/personal/rick_hartingsveld_ru_nl/Documents/Thesis/Revised%20research%20proposal.docx#_Toc138411654
https://radbouduniversiteit-my.sharepoint.com/personal/rick_hartingsveld_ru_nl/Documents/Thesis/Revised%20research%20proposal.docx#_Toc138411655
https://radbouduniversiteit-my.sharepoint.com/personal/rick_hartingsveld_ru_nl/Documents/Thesis/Revised%20research%20proposal.docx#_Toc138411656
https://radbouduniversiteit-my.sharepoint.com/personal/rick_hartingsveld_ru_nl/Documents/Thesis/Revised%20research%20proposal.docx#_Toc138411657

1.0 Introduction

The circularity ambitions are set: The Netherlands wants to have a fully circular economy by 2050,
meaning that the concept of waste must be discarded, and the usage of sustainable and renewable
raw materials should be improved so that products and materials are reused as much as possible
(Rijksoverheid, 2016). Part of the strategy towards this goal, is the aim to already use 50% fewer
primary raw materials by 2030. The construction sector can make a major contributionto this as their
footprinton material use isimmense. Keeping materials circulating foraslong as possible is the new
approach. The transitionfromalineartoa circular economy will be one of the most challenging tasks

of the 21° century (Rijksoverheid, 2016).

Onthe otherhand, the Covid pandemichas also been a profound event in this century. For many, this
has left a lasting, possibly damaging, impression. The global economy, the ways people meet, and
social issues have changed drastically. This also applies to the office sectorand the way people work.
A 40-hour week at the office is becoming more uncommon, because people experienced the
convenience of working from home. But even after two years in isolation, where Microsoft Teams
became a digital evil because the need for human contact was urgent, office occupation has not
returned to pre-Covid times (Ginneken, 2023). Employee needs have changed; alternation between
office and home days is the new norm. Offices must therefore become aplace where colleagues can
be together. The workplace becomes asocial place and so should the environment around the office
be. A colossal business park on the outskirts of the city is making way for the lively city centre. This
trend influences spatial planning and the way in which offices will blend into the streetscape in the

future (Ginneken, 2023).

These large sites on the outskirts of the city are also called 'greenfield locations'. But greenfield
development is replaced by Brownfield development, which happens on a smaller scale, in already
built-up areas, where existing buildings or plots are given a new destination, to efficiently use as much
unused space in the city as possible (MinistryofHousing, 2021). Urban regeneration/renewal has
gained momentum among academics, policymakers, and authorities as an effective approach to

ensure long-term urban sustainability (Sessa, Russo, & Sica, 2022).

Brownfield development fits within the line of thought of the Circular Economy (CE) because old
buildings are reused and given a new purpose. But how is this operationalized inthe construction of
office spaces? Whatis being doneto ensurethe circularity of the process of transforming these offices

to new creative working environments?

Page | 7



The Brownfield movement comes at a right time because the demand for inner city office space is
pressingjustlike the need for more nature and less urbanization. Why expand and use up nature while

there is enough space and opportunity within the existing city?
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1.1 Problem statement

Retail vacancy has rapidlyincreased inthe last ten years. With the rise of online shopping and the fall
of ‘fun shopping’, small entrepreneurs are being outcompeted from the city centre, which is further
accelerated by the COVID pandemic(Maas, 2020). This caused retail vacancy to rise to more than 40%
in 2022 (PBL, 2022). In 2021, the total vacancy number in the Netherlands was 219.000 units (CBS,
2021), notconsidering stalledsitesand unused plots. While it creates a problem of deserted shopping

streets, italso poses opportunities forinner-citytransformation.

As for office vacancy, because working from home became the new norm and many saw the
convenience of this. Even after the pandemic, office occupancy has notreturned to pre-COVID times.
Employees like to alternate between working from home and office days, which has led to a much
loweroverall office occupancy. Companies decide to move to offices with alower capacity to reduce
costs (PBL, 2022). Moreover, the large business parks on the outskirts of the city are no longer
desirable.Anew trendisunderway where offices are transforming from a workplace to asocial place.
This changed trend brings with it a new demand where Brownfields in the city centre are suddenly
very popular. Redevelopments of these inner-city Brownfields will therefore occurfrequently in the

comingyears.

Furthermore, buildinglandinthe Netherlands isscarce and the land that is available is also needed
forotherurgent matters, such asthe expansion of wind-and solar fields or the development of forests
(Kok & Eichholtz, 2021), which is an essential task because NLscores as one of the lowestin Europe in
terms of nature connectedness and biodiversity (Barkham, 2022). And from all countries with a
population above 10 million, the Netherlands globally ranks second in urbanization percentages
relative to land surface (UN, 2021). Further expanding cities and their surface area would therefore
notseem like asustainable decision. Thisisin linewith the policy framework of the Green Deal, which

aims to make the EU climate neutral in 2050 (Sessa, Russo, & Sica, 2022).

But the construction sector is not sustainable orcircular, only 8% of all building material isreused in
the construction of new houses or commercial real estate (Allessie, 2022). Although there is a lot of
recyclinginthe Netherlands, the recycled construction waste, consisting mainly of crushed concrete,
is only usable for roads. This is considered low level reuse, which means that circular opportunities
are not available (Allessie, 2022). Demolition is often preferred over reuse because it saves labour

costs and time.

Page | 9



However, there is hope for the market for the reuse of materials. The shortage of building materials
causedthe price to increase. Reusing orrenovatingis therefore becoming more interesting espedally

with the current office relocation assignment in mind (Holtrust, 2015).

Adding to this is institutional incentive for inner-city Brownfield development through national and
EU policy. Several European strategies such as the Green Deal stimulate sustainable urban
development and regeneration in which Brownfield development plays avital role (Sessa etal, 2022).
National policy regarding nitrogen also hampers new urban construction outside the city which
indirectly leads toinfill redevelopment and building renovation of Brownfields to be a viable ‘plan b’

(Rijkswaterstaat, 2018).

Atlast, land acquisition for Brownfield plots is more expensive than greenfield development. The scale
on which a Brownfield development takes place is also much smaller, resultingin less profit and
therefore lessinteresting for private developers to invest. Moreover, adopting circular practices such
as reusing, redesigning, and repairing old buildings to transform them into modern office spacesis a

time-consuming process (Allessie, 2022).

All in all, inner-city Brownfield development will be a hot topic the coming years with the rising
demand of small-scale office spaces, lack of building space, and the urge to change to a circular, more
sustainable economic model. How this will turn out spatially is dependent on how authorities react
now and how well the concepts of CE fit within Brownfield redevelopment. Spatial planners should
always consider current demands of the market and its end-user to implement societal needs into

spatial design.
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1.2 Research aim and research question(s)

This study tries to provide additional knowledge in the construction and operationalization phase of
projects that turn inner-city Brownfield sites into modern office spaces by a circular approach. This
will be done by studying several Brownfield cases fromthe consultancy agency RoyalHaskoning DHV
(RHDHV). Eventually aset of recommendations are aimed to result from this study that can be applied
inthe planning process of circular Brownfield office redevelopmentin the Netherlands. From thisaim,
several questions arise which serve as ared wire through this research with the following question as

focus point:

How are circular practices being implemented in the construction and operationalization
phase of projects that turn inner-city Brownfields to modern offices in The Netherlands?

The following sub questions serve as a build up to eventually answer the previous question:

- How is the relevant national and European policy framework affecting the circular
redevelopment of inner-city Brownfield sites?

- How are the projects where RHDHV offices are relocated to inner-city Brownfield sites
operationalized in terms of construction and renovation?

- How are the projects where RHDHV offices are relocated to inner-city Brownfield sites
currently operating and maintaining circular and sustainable standards?

- Whichlessonsincircularity can be taken away from the case projects?

1.3 Scientific and societal relevance of the research
Societal

Circularity challenges the current economicmodel towards a sustainable future (Cramer, 2020). This
is relevant for current and future generations to continue living in a thriving community.
Redevelopment of Brownfield sites is considered an essential part in achieving a sustainable urban
society and is therefore enshrinedin several key urban policy frameworks (Pediaditi, et. al, 2005).
Inner-city Brownfieldsitesfurthermore present an opportunity to complement the demand forinner-
city office space in a post-COVID society. It regards companies that want to keep their working
environment up to date with current trends and needs of their employees and want to have their
contribution tothe CEthrough theirworking environment. Adding knowledge in this field of study will
also contribute to several other societal challenges that can be mitigated by circular Brownfield
development such as inner-city vacancy, mitigating city expansion and thus further urbanization, and

providing a solution for the earlier mentioned building land scarcity (Barkham, 2022). Adding
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theoretical knowledge in a practical sector like this could also provide a starting point for a transition
toa more circular construction sector (Allessie, 2022). Strengthening the theoretical foundation in this
research domain could also mitigate several complexities which this sector is currently facing which
could make ita betteralternativeforthe competing greenfield alternative (Henderson & Raco, 2006).
At last, this research complies with the Dutch and European institutional incentive to transform the
built environment to a circular economic model. (Sessa et al, 2022) Research in this field of study is
therefore of societal and economicrelevance and crucial for a sustainable urban future and planning

process.

Scientific

The developmentand construction sector are the fields which put the most pressure on the natural
environmentandits role in transitioningtoa CE istherefore essential. This research aims to address
the research gap regarding the application of CE principles to inner-city Brownfield redevelopment in
the office market context. Whilethere is existing literature on brownfield redeve lopment and the CE,
less attention has beendrawn to the specificchallenges and opportunities of applying CE strategies in
Brownfield office transformation (Rosemary D. F. Bromley, 2005). Furthermore, looking at
construction research from a CE perspective has shown a lack of focus on the buildings as a unique
entity (Pomponi & Moncaster, 2017). Moreover, a lack in interdisciplinary research appeared related
to the scale of analysis. Many examples also exist where redevelopment of Brownfield sites has not
been sustainable, as it did not assess the environmental, social, economic, and physical impacts
holistically in relation to CE standards and practices, as well as to consider the long-term impacts of
Brownfield redevelopment projects (Pediaditi, et. al, 2005). Operationalization of circular Brownfield
development into modern inner-city offices is also arelatively new trend and therefore underexposed
intoday’s literature. Comprehending the scientific relevance of this studyis pivotal as it can have both
theoretical and practical implications. The findings of academicwork can contribute to the academic
discourse by improving knowledge on the convergence of inner-city Brownfield redevelopment, CE
principles, sustainability, and modern office creation. Moreover, the practical outcomes of this
research can inform and inspire policymakers, urban planners, office users, investors, and developers
aboutthe potential of circular Brownfieldredevelopment as a sustainable and integrated approach to

comply with the new inner-city office demand (Weimert, & Zweck, 2022).
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2.0 Theoretical framework

The theoretical framework will provide the necessary theory to give the research a well-defined basis

of argument.

2.1 Literature review

2.1.1 Concept of circularity in the construction sector

The circular economyis asuccessorto the lineareconomy andis an economicsystem of closed cydes
in which raw materials, components and products lose their value as little as possible, renewable

energy sources are used and system thinkingis central. Initially, the CE was centred around the 3Rs:
Levels of circularity

reduce, reuse, recycle. However, inrecentyears there has been

High Refuse
a new development thatis more nuanced. 3Rs became 10Rs (see
Reduce
Figure 1) in which recycling is no longer considered a positive Redesign
level of circularity (Cramer, 2020). Circularity in the built B Re-use
environment can be perceived on the macro level: e.g., cities, g Reparr
Refurbish
meso level:e.g., buildings (mostrelevant forthisresearch), and S S —
micro level: e.g., manufacturing of components. A building is Re-purpose
circular if stocks are keptin a closed cycle during construction Recycle
Low Recover (energy)

and management, without harmful emissions to the air, water, ] ]

Figure 1: 10R’s of Circularity (Cramer, 2020).
and soil. The materials used for construction must have been reused in previous construction works,
or be biobased materials that grow back relatively quickly, with wood as the main example. The
extraction of raw materialsmustin any case be preventedas much as possiblein circular construction.
Accordingto Stahel & MacArthur 2019, there is plenty of potentialin the construction industryas one

third of all material resources are used in the construction industry, and only 8% of the materials is

currently reusedin the construction of houses (Stahel & MacArthur, 2019).

RENEWABLES A FINITE MATERIALS
RENEWABLES FLOW MANAGEMENT STOCK MANAGEMENT

Figure 2: Visualising the circular economy:
the butterfly diagram  (Stahel &
MacArthur, 2019).

ANAEROBIC
DIGESTION

EXTRACTION OF
BIOCHEMICAL
FEEDSTOCK?

MINIMISE SYSTEMATIC ELLEN MACARTHUR
LEAKAGE AND NEGATIVE
EXTERNALITIES @ FOUNDATION
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Urban mining —material reuse

A concept within the building sector that is focused on limiting extraction from natural resources is
urban mining, which is anything between re-use and recycling of valuable raw materials from waste
derived from the construction and demolitionindustry. This way of dismantlingbuildings ensures that
materials from the building can be reused as much as possible and can serve new products (Xavier &
Giese, 2021). For example, concrete that is released during demolition can be used to make new
concrete, with a majorreductionin CO2 emissions. An additional advantage of urban miningisthatit
makes very rare earth metals such as europium and terbium available again. Quite a few of these
critical materials are almost exclusively extracted in China in small amounts (Xavier & Giese, 2021).
Urban miningas aconcept can help urban areas limit resource use, pollution and waste that otherwise
ends up in landfills. This will stimulate the transition process towards sustainable urban areas, which

will promote the development of many new extractive and processingindustries (Aroraet. al, 2020).

Material Circularity Indicator

A way to expressthe circularity of a building in percentagesis done by usingthe Material Circularity
Indicator (MCI), which is an indicator that measures the circularity of a product or a building. Itis a
calculation method developed by the EllenMacArthur Foundation and covers the entirelife cycle of a
product starting from raw material extraction, through processing and assembly, to use and the end-
of-lifephase (Stahel & MacArthur, 2019). It measures circularitybased on tonnages of material (mass)
whenitisbased on a closed cycle circular process. Reuseand recycling are included in the calculation,
however, no distinction is made between high-quality vs. low-graderecycling (downcycling). Thereis
also no distinction between renewable (bio-based) and technical materials. Itis an important tool to
objectively assess the circularity of a certain object (Stahel & MacArthur, 2019). See figure 3 for the

formulaand explanation:

Circular
Product
Primary raw materials + waste 0,9 !
MCl =1 - y *
2 ¥ Mass TL/FL
TL= technical lifespan FL=Functional lifespan 0
Linear

Product

Figure 3: MCl formula, retrieved from (Stahel & MacArthur, 2019).
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2.1.2 Brownfield development terminology

Brownfieldsites are definedby the ECCCas: "abandoned, idle or underutilized commercial or industrial
properties in built-up areas or private residential gardens, parks, recreation grounds and allotments;
that were previously developed but where the remains of the permanent structure or fixed surface
structure have blended into the landscape in the process of time but still have great redevelopment
potential" (ECCC, 2021 p. 1). Reusing Brownfield areas is seen as a strategy that can have "broader
economic, environmental and social benefits" for urban centres. More generally, urban Brownfield
development contributes to compact, sustainable cities. Positive effects of Brownfield
redevelopment, such as averting the development of overcrowded zones, creating additional
employment opportunities within the city limits, reducing urban sprawl and greenfield development,
and enablinga "more compact and energy-efficient urban lifestyle, lead to the conclusion that, at least
in theory, the conversion of such sites presents a "win-win" opportunity forall stakeholders involved”

(Henderson & Raco, 2006 p. 1).

One aspect of Brownfield development makes it fit well withinthe CE: “brings derelict areas back into
use’’. This circular way of developing re-uses existing structures and givesit new purposes. Re-using is

alsoconsidered ahigh level of circularity according the 10R’s of Cramer (Cramer, 2020).
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2.1.3 Brownfield development complications

Inner-city Brownfield areas are spatially complex. They are oftenlocated in densely populated areas,
with little room for expansion. Practical considerations such as "misallocation, legacy of excess
infrastructure, remediation costs, high rehabilitation costs and reducedreal estate value" pose serious
problems for involved parties when redeveloping Brownfield land”’ (Henderson & Raco, 2006 p.12).
Whether there is a sufficient connection to infrastructure has important physical and legal
consequences as well. Avariety of otherfactors can also influence Brownfield land redevelopment in
the inner-city, like inconvenient lot forms, ownership structures, dividing public/private sector
interests, and avariety of physical obstacles. Ownershipinsecurities and the existence of the previous
mentioned challenges could hinder the redevelopment of Brownfield sites, which is rarely the case

with greenfield locations (Thornton, 2007).

2.1.4 Optimalisation of the built environment

Followingthe previous chapter, comparedto Greenfields, Brownfields are in many ways less attractive
for local authorities and developers. Why even consider building in the existing borders of the city
then? Well, thereare severalreasons whya sprawling city design isfarfromidealand sustainable with
the future urban environmentin mind. A compact city fits better in the CE concept and has many
benefits compared to a sprawling city. According to a 2018 report from The New Climate Economy
(NCE) “Compact cities produce fewer emissions because they tend to offer better access to public
transit and cycling and walking paths, have greater energy efficiency, have lower environmental costs
forinfrastructure, and allow for more green spaces.” (NCE, 2018 p 2.). The report furthermore states
that making cities more compact could lead to global economicsavings of up to $17 trillion by 2050.
Catlyne Haddaoui fromthe World Resource Institute states that: “’Infrastructureis less costly to build
and maintain in compact cities. Residents don’t haveto travel that far or deal with congestion and air
pollution which boosts the GDP. Furthermore, compact cities bring people closer together, stimulate
innovation and increase productivity.”” (Haddaoui, 2009 p 1.) These benefits greatlyenhancean area’s

sustainability and efficiency.

Furthermore, according to Sessa et al. 2022, the greatest potential for sustainable urban development
comes from the recovery and rehabilitation of the existing building stock, referred to as Brownfield
land redevelopment, within the bordersof the city. The European Green Deal is seen as an opportunity
to create a low-carbon transition and a long-term strategy for urban regeneration through inner-city

brownfield land redevelopment (Sessa, Russo, & Sica, 2022 p. 3).
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Paris proofbuildings

A label that is currently usedin the Netherlands to address a sustainable future proof buildingis the
“Paris Proof”” designation. A “Paris Proof"” built environment cannot use more energy than is
sustainably generated in the Netherlands. This means that, looking at 2013 as reference year, by 2050
itis only possible to generate 1/3 of the that energy consumption of buildings sustainably, according
to research by Royal Haskoning (RHDHV, 2019). This means that the built environment currently uses
three times more energythan allowed according to 2050 standards. The 'current' energy consumption
of the existing buildings must therefore be reduced by 2/3 to stay within this energy budget. A new
maximum energy consumption per square meter per year was then defined for each building type

(Tuinenga, 2022).

From 2040, an existing 'Paris Proof' office building has a maximum energy usage of 70 kWh per m2
peryear. The bar is higher for a new-build office: the starting point is that the current new building
will be TENB (Truly Energy-Neutral Building). A TENB uses 0 kWh/m2 on an annual basis on the meter.
So, if a current new construction is not carried out as TENB, the requirements for existing buildings
must be tightened inthefuture to achievethe 'Paris Proof' objective. Meaning thata new building will
still have to be adapted by 2050 to meet the requirements. Or that the requirements for existing

buildings will be tightened even further (Tuinenga, 2022).
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2.1.5 Aliveable inner city

As mentioned in the problem statement, Dutch city centres currently experience high vacancy rates
especially in theretail sector, whichaffects the liveability of the area. According to research conducted
in Swanseaand Bristol by Bromley, RDF et. al, urban redevelopmentinthe city centre canregenerate
the area and increase sustainability. In their research they state that: “Urban redevelopment can
contribute to sustainability through the recycling of derelict land and buildings. This can reduce
demand forperipheral development and assist the development of more compact cities.”” (Rosemary
D. F. Bromley, 2005 p 12.). The researchers furthermore describe in their paper that inner-cty
redevelopment substantially reduces the car use and enhances pedestrianization. The research also
stresses out the importance of mixeduse inthe inner-city, aligning with Jane Jacob’s theory (Rosemary

D. F. Bromley, 2005).

Jane Jacobs affirms the idea of a mixed neighbourhood: "The mostimportant question about planning
cities is this: How can cities generate enough mixture among uses - enough diversity - throughout
enough of their territories, to sustain their own civilization?" (Jacobs, 1961 ch. 9-11). However,

accordingto her, this diversity doesnot arise automatically. Four preconditions are necessary for this:

1. “A district/neighbourhood must have several functions, preferably more than two (living,
working, shopping, eating, etc.). Different functions bring different purposes, causing a mixed
activity pattern which increases the livelihood”’ (Jacobs, 1961 ch. 9-11).

2. “Large building blocks are not preferred. Ensure there are enough bends and side streets so
thatplaces are accessible (intersections are a victory for those who think in terms of walkers,
but for those who think in terms of cars, a disaster)’’ (Jacobs, 1961 ch. 9-11).

3. “A district must have buildings of different years of construction and condition, so cherish
historical sites”’ (Jacobs, 1961 ch. 9-11).

4. “Population density must be high to increase economic efficiency’’ (Jacobs, 1961 ch. 9-11).

The four preconditions are closely related and mutually reinforcing; a varied population that uses
streets intensively, provides the local businesses with customers and the various commercial
enterprises add economic activity. The small businesses add a stabilizing social element to the
neighbourhood and old buildings offer cheap rental space that can be used as incubators for new
businesses (Brownfields). The fine-meshed street pattern and the short blocks ensure a more equal
distributionof the flows of peopleand make a neighbourhood more accessibleforboth residentsand

users. In addition, this versatile traffic flow also ensures social and political interaction, which
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contributes to the construction of a diverse, lively neighbourhood (Jacobs, 1961). So, redeveloping

inner city Brownfield sites also has social, economic, and communal benefits.

2.1.6 Pandemic influences

Consultancy firm DTNP analysed the inner-city 70

retail abandonment trend, which was sparked by

therise of online shopping and accelerated by the & ﬁ\a.\\&\
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Figure 5: Retail vacancy trend 2008-2016, retrieved from: (Locatus, 2021).

The pandemicsparked anothertrend where offices are turninginto houses, because demand for new
office space was low. However, times have changed, because the inner-city has become popular again
due to its central location, surrounding amenities, public transport hubs and high-quality office
buildings.The employee of today decides when one works at home or at the office as they have been
able to get acquainted with hybrid working during COVID. Large offices are therefore no longer
needed. More employees are working from home, organizations are getting smaller and office work
is now “creative thinking”, and creative ideas are born at work. This places new demands on the

location: new office should inspire. No sterile meeting rooms, but nice consultation units. Working at
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home, relaxing atthe office. It must be funto be in the office, to brainstorm, to meet each other. And
sustainability is also an issue; as from this year, office buildings are legally required to have energy

label “C" atleast (Ginneken, 2023).

According to RHDHV, their corporate identity should be reflected in their physical working
environment. They try to implement co-creation with employees to acquire information about their
specificneeds and requirements and implement an innovative and sustainable design in their offices.
Their offices should be able to facilitate internal and external cooperation, inspire their employees,
stimulate an energeticand fresh environment, and enlarge flexibility. Their offices should function as
a place to cooperate with colleagues, facilitate client and partner meetings, stimulate knowledge
transferand cross-pollinationbetween different departments, serve as a meeting place for employees
and enhance company pride and team feeling. At last, the surroundings of the office should be
sustainable,social, and liveable,and minimize commuting time for employees(close to mobility hubs).

(RHDHV, 2020).

A way to systematically measure employees’ experience, is “the Leesman Index’’ (LMI), a functionality
and effectivenessscore foraworkplace environment. Itis calculated for every company and measures
it through a set of data collected viaa questionnaire, designed to give insightinto how a workplace is
affecting employee performance and happiness. The Leesman Index is the world’s largest insight

database on employee workplace experience (Ferris, 2019).

2.1.7 Brownfield policy

European Union Policies

Despite the benefits,economicviabilityis often aninsecurity, which means that policy incentiveis still
necessary to realize Brownfield development. According to a study conducted by the University of
Illinois, there is a strong system of policy and funding frameworks that work synergistically to support
redevelopment of Brownfields across the EU. By including Brownfield-remediation in the EU’s
sustainability goals, many countries have preserved green spaces while meeting the needs of private
and publiccompaniesthrough the creation of spaces that are fully integrated into the socioeconomic
and cultural landscapes (EuropeanCommission, 2019) (Morar C, 2021). The European Green Deal
policy also encourages member countries to move to a more careful allocation of resources through

investmentsin urban brownfield land renewal projects (Sessa, Russo, & Sica, 2022).

Although Brownfield redevelopment is often funded by local sources or private investment, the EU

also has a complex framework of funding to support regional projects. The primary funding
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mechanisms are the Cohesion Fund and the European Regional Development Fund (ERDF). There are

also supplementary funding mechanisms that support sustainable development and environmental

restoration projects (MorarC, 2021).

| Policies

European Union 2030
Agenda for Sustainable
Development and
Sustainable
Development Goals.

“It supports Brownfields redevelopment by making cities and human
settlements inclusive, safe, resilient, and sustainable; protecting,
restoring, and promoting sustainable use of terrestrial ecosystems; and
halting and reversing land degradation’’ (EuropeanCommission, 2019)
(Morar C, 2021 p. 1).

7th Environment Action
Programme.

“The policy focuses on conservation of natural resources and the
environment, reduction of environmental health risk, and establishment
of sustainable cities—which can promote Brownfields redevelopments
as opportunities for sustainable redevelopment’’ (EuropeanCommission,
2019) (Morar C, 2021 p.1).

European
Environmental
Directives: Waste,
Water, and Air Quality
Legislation.

“Coupled with broader policy initiatives, the existing environmental
directives can support clean-up and redevelopment of Brownfields and
can address water and air contamination associated with these sites
such as from plume migration, runoff, and air emissions”
(EuropeanCommission, 2019) (Morar C, 2021 p. 1).

Urban Agenda forthe
European Union.

“Themes of this policy relevant to Brownfields redevelopment are the
sustainable use of land; sound and strategic urban planning; limiting
greenfield consumption; and urban regeneration, including social,
economic, environmental, spatial, and cultural aspects”
(EuropeanCommission, 2019) (Morar C, 2021 p. 1).

Soil Thematic Strategy.

“The strategy promotes minimizing additional land acquisition and
limiting, mitigating, or compensatingsoil sealing, calling for efficient use
and restoration of previously acquired land, which can prevent
development of green areas and aligns with the reuse of already built
abandoned areas (i.e., Brownfields (EuropeanCommission, 2019)”)
(Morar C, 2021 p. 1).

European Union
Biodiversity Strategy for
2030.

“The strategy can promote healthy and sustainable communities
through Brownfields reuse focused on protecting and creating green
space, restoring watersheds, reducing the urban heat island effect,
protecting the night sky and wildlife, and turning blighted and
abandoned spaces into community assets’’ (EuropeanCommission,
2019) (Morar C, 2021 p.1).

Green Infrastructure

Strategy.

“This strategy promotes cost-effective alternatives to traditional “grey”
infrastructure (the built environment) and offers many other benefits to
EU residents and to biodiversity. Turning grey infrastructure into green
infrastructure through Brownfields reuse is a natural solution to local
planning problems. Green infrastructure can avoid building new
infrastructure by a) reusing sites such as Brownfields and b)
incorporating natural spaces to provide less expensive and more
sustainable solutions” (EuropeanCommission, 2019) (Morar C, 2021 p.
1).

Informationisretrieved from (EuropeanCommission, 2019) and (Morar C, 2021 p. 1).
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| Funding frameworks

Cohesion Fund

“This policy outlines growth and developmentthrough clustering (i.e,,
actions focused on competitiveness), internal urban cohesion (i.e.,
redeveloping Brownfield sites, preserving, and developing the cultural
heritage), or promotion of a more balanced, polycentric development
(i.e., creating networking opportunities for urban areas and linking the
physical infrastructure with communities)’”” (EuropeanCommission,
2019) (Morar C, 2021 p.1).

European Regional
Development Fund

“Through this fund cities can receive finance for “taking action to
improve the urban environment, to revitalise cities, regenerate, and
decontaminate Brownfield sites (including conversion areas)”
(EuropeanCommission, 2019) (Morar C, 2021 p. 1).

Urban Innovative Actions

“This funding makes direct financial contributions to support
innovative approaches to sustainable land use and land use planning
(i.e., remediation, restoration, and prevention of Brownfields). The UIA
indirectly contributes to sustainability through inclusive urban
regeneration and sustainable urban development projects”
(EuropeanCommission, 2019) (Morar C, 2021 p. 1).

URBACT 111 2014-2020

“This fund helps European cities to develop new, sustainable, and
pragmatic solutions that integrate economic, social, and
environmental factors. It focuses on the intersection of the urban
physicaleconomy with themes of environment, governance, inclusion,
and economy’’ (EuropeanCommission, 2019) (Morar C, 2021 p. 1).

LIFE Programme

“This programme supports projects in the environmental sector,
particularly in the areas of air, chemicals, green and circular economy,
waste, water, soil, and the urban environment. Funded projects will
implement technologies and solutions that are ready for
implementation in close-to-market conditions, at industrial or
commercial  scale, and during the project period”
(EuropeanCommission, 2019) (Morar C, 2021 p. 1).

European Investment
Bank

“The EIB provides funding for sustainable public—private investment,
research, and innovation projects in line with EU environmental
objectives. EIB provides an infrastructure for large investments (e.g.,
Brownfields redevelopment) focused on remediation of contaminated
urban and industrial sites and renovation of housing and high energy-
efficiency buildings’’ (EuropeanCommission, 2019) (Morar C, 2021 p.
1).

URBIS

“URBIS is an urban investment advisory platform that assists urban
authorities to facilitate, accelerate, and unlock urban investment
projects, programs, and platforms, which also include Brownfield
redevelopment projects” (EuropeanCommission, 2019) (Morar C, 2021

p.1).

Horizon 2020

“The program focuses on supporting excellent science and industrial
leadership and tackling societal challenges in innovative ways”
(EuropeanCommission, 2019) (Morar C, 2021 p. 1).

Informationisretrieved from (EuropeanCommission, 2019) and (Morar C, 2021 p. 1).
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Dutch Policies

On September 11, 2020, the Dutch government adopted the National Environmental Vision (“NOVI”).
The NOVI has been developed in collaboration with local authorities, social institutions and citizens
and contains a long-term perspective for the development of the physical living environment in the
Netherlands up to 2050. The NOVI gives direction to various important tasks regarding the living
environment. One of these tasks concerns making the economy and energy supply sustainable and
strengthening the quality of the living environment. An article from Ploum about logistic centres
stated that, in general, the state and provincial governments have astrong preference forintegrating

logistics centres at Brownfield locations, if there is ademonstrable need for this (Ploum, 2022).

Regarding Brownfield locations in inner cities, policy in the Netherlands is often determined by
municipal authorities. There is an increasing incentive from politicians to hinder large greenfield
locations to save rural and natural areas. However, thereare no regulations for this ata national level
yet, although Rijkswaterstaat published a report which explains how Brownfield development could
be stimulated (Rijkswaterstaat, 2018). Furthermore, thereis anew law expectedto be introduced next
year that is applicable to the entire living environment (Omgevingswet). This law can therefore

facilitate Brownfield development as well.
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2.2 Relevant theoretical frameworks

These frameworks illustrate how circular Brownfield redevelopment is conceptualized into theory.

2.2.1 Framework for circular economy research in the built environment

This framework provides a systematic approach in researching the different dimensions in studies
concerning the CE in the built environment. It highlights research in facilitating the transition to
‘circular buildings’ and considers the current discourse on sustainability of the builtenvironment. As
suchit can provide avaluablestarting point forresearch in CEinthe built environment and to shaping

future research initiatives (Pomponi & Moncaster, 2017, p. 4).

Building research

From a systemic point of view, ““buildings’’ and

the CE differ in terms of scale. Buildings are

researched on the meso-level, while the CEis a
concept that operates on the macro-level.
Researching the CE is therefore more advanced
and comprehensive. (Figure 6) (Pomponi &

Moncaster, 2017 p.7):

0 - LEVE

INTERDISCIPLINARITY OF THE RESEARCH

Figure 6: Building research levels (Pomponi & Moncaster, 2017)
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Currentframing of CE Current framing
of a circular
economy

This step is important to assess which

2
definitions of the CE are currently active and
how it affects research. Acommon frame of the
CEisshowninfigure 7. Although a broader view Identity
3

i research
Building " +
1 dimensions

of CE also entails political, societal, technical, ~ research ' of a circular

economy
governmental, environmental, economic, and
social dimensions(Pomponi & Moncaster, 2017
p.9). 4

Test against current
discourse in built
environment
sustainability

Figure 7: Framing of CE cycle (Pomponi & Moncaster, 2017)

Currentresearch dimensions of CE

Infinding outthe research dimensions,

at least three more defining elements TOP - DOWN

APPROACHES
GOVERNMENTAL _ 4 A_  ECONOMIC

are missing which are: the role of v b
governments (i.e., policy), the role of

matter (e.g., design, technology,

TECHNOLOGICAL : : ENVIRONMENTAL
materials), and the role of individuals
(i.e., behavioral) (figure 8). All of these
are pivotal for the success of a global ey o
SOCIETAL BEHAVIOURAL

BOTTOM - UP

system such as CE (Pomponi & | onces

Moncaster, 2017 p.12).

Figure 8: CE research dimensions (Pomponi & Moncaster, 2017)

Test against current discourse in built environment sustainability

Each of the dimensions discussed above are also subject to the currently active discourse about CE
and sustainability inthe built environment. The discourse isdeterminedby societal and cultural trends
at that time and can differ percountry or region. Discourse is overtime not considered as a constant
concept over time, but something that is subject to change and variation (Pomponi & Moncaster,

2017).
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2.2.2 Framework for Brownfield redevelopment: the project lifecycle

This framework illustrates the life cycle of a Brownfield project. The planning and design phase is

crucial in determining the sustainability of the project because in this phase, the site gets recyded,

stakeholders are engaged, and decisions are made that affect the development throughout the rest

of the cycle. The remediation phase is a necessary part in Brownfield projects because they often

require aninitial site investigation, especially if they turn out to be contaminated. In the construction

phase, circular and sustainable principles are put into practice. During this phase, the choices for

material use and construction processes are being executed. The final phase considers impacts

regarding usage, management operations and long-term maintenance. This involves aspects such as

energy efficiency, waste management, and water conservation which would ensure the sustainability

of the project onthe long-term (Pediaditi, et, al, 2005).

l
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process
Design/Assessment o
\ Remediation
\ &

Pecision point
Granting of I
planning -
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Decision point
Euilding sign off

Idle site

Construction

Phase
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Figure 9: Brownfield project cycle (Pediaditi, et, al, 2005).
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2.2.3 Framework for assessing the sustainability of Brownfield redevelopment projects

This framework can be used to assess the sustainabilityand circularity of a Brownfield redevelopment
project using several indicators. The framework consists of two parts: A) Assessment of involved
stakeholders in the development and use of Brownfield sites, and B) Assessment of sustainability

objectives tobe metin Brownfield developments (Williams & Dair, 2007).

| Stakeholderassessment

Group 1. Regulators, statutory consultees, service providers and councilors
Group 2. Non-statutory consultees, interest groups, and individuals
Group 3. Property developers and developerinterests

Group 4. Professional advisors

Group 5. End users

(Williams & Dair, 2007, p. 26)

| Sustainability assessment

Economic sustainability objectives (Williams & Dair, 2007, p. 30)

1. Enablingbusinessesto
be efficientand
competitive

“Reduce energy consumption in construction.”’

“Reduce wastein construction.”

“Minimize energy and water consumption”.

“Provide developments with renewable energy power sources”.
“Provide high quality urban design, including secure premises”.
“Provide high quality buildings that are flexible and can be adapted
with minimum costs”’.

“Provide transportinfrastructure to meet business needs”.

2. Promote local
economicdiversity

“Provide higher densities to enhance commercialviability”.

“Provide a mix of uses to increase viability and vitality of commercial
areas”.

“Enable a supply of properly serviced land and business premises”.
“Uselocally produced goods and materials in construction”.

3. Supportemployment
opportunities

“Provide a mix of uses to give choice of employment”.

“Develop high quality buildings for manufacturing and commercial
activities”.

“Increase the recruitment of local unemployed people”.

“Provide a mix of uses to give choice of employment”.

Social sustainability objectives (Williams & Dair, 2007, p. 30)

1. Ethical standards
duringthe development
process

“Ensure ethical trading throughout the supply chain of a
development”.

“Provide a safe and healthy work environment”’.

“Comply with labor conventions (non-discrimination/reasonable
hours)”.

2. Provide adequate local
servicesand facilities to
serve the development

“Provide space for training”’.

“Provide open space forcommunity benefit”.

“Develop good quality energy efficient buildings for community
activities”.

“Offer a mix of retail spaces”.

3. Provide hosing to meet
local needs.

“Develop a mix of housing tenure and type”.
“Provide affordable housing”.
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“Provide high quality and flexible buildings that minimize the use of
resources”.

4. To integrate the
development withinthe
locality

“Provide multiple links to adjacent neighborhoods”.

“Reject or discourage gated developments”.

“Create a mix of transport provision with a variety of modal links to
services, work, leisure, and homes”.

“Provide good access for people with disabilities.”’

5. To conserve local
culture and heritage, if
appropriate

“Reuse locally valued buildings.”
“Design developments to reflect local heritage and use local
materials.”

Environmental sustainability objectives (Williams & Dair, 2007, p. 31)

1. To minimizethe use of
resources

“Use renewable materials, e.g., sustainably producedtimber. Use
recycled materials, e.g., aggregates.

“Userenewableenergy sources, e.g., wind turbines, photovoltaic
cells. Design developments for minimum waste during construction,
life, and after-life.

“Use materials with low energy inputs.”

2. To minimise pollution

“Remediate contaminated land.”

“Reduce air pollution including dust during construction.”’
“Mitigate noise pollution both during and after construction.”
“Provide infrastructure for publictransport, walking, cycling.”’
“Raise densities on sites within 800 m of existing centres, services,
andtransport corridors.”

“Design buildings for minimum energy consumption in use.”

3. To protect biodiversity
and the natural
environment

“Conserveflora, wildlife, and habitats on site.”

“Provide wildlife refuges, such as ponds and wild areas. ”
“Usesustainable urban drainage systems to protect rivers and water
courses from pollution and flooding.”
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2.3 Operationalisation of the theory

The conceptual model isvisual operationalisation of the previously discussed literature and theories.

It illustrates how the concepts discussed earlier are interconnected in an all-encompassing model.

Circ

ular

economy

h

= EU/NL Policy

4

Brownfield
redevelopment
into offices

y

Construction

Operationalisation

Figure 10: Conceptual model

Theory for
circular
Brownfield

redevelopment

Planning &
assessment
phase for
similar projects

It all starts with the concept of the CE; from this reasoning this research is initiated. Implementing

aspects of the CE inthe builtenvironmentisavital step inrealisingacircular society. In combination

with institutional incentives through the mentioned policy frameworks, the activity ‘Brownfield

redevelopmentinto offices’ arises. From this development two phases are relevant for this research:

construction & operationalisation, asitis in these phases that the most impactin terms of circularity

can be achieved. This will be examined through a multiple case study approach that will be explained

in the methodology. Eventually, from the results of this study, a theory will arise that can be applied

inthe planningand assessment phase of similar projects for circular Brownfield development.
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3.0 Methodology

In this section, the choices for the research methods will be explained and justified in a philosophical
context.
3.1 Research strategy

The subjectinvestigated in this studyisarecent phenomenon and therefore scarcely broughtto light
in literature and theory. Therefore, this research adopts an inductive and explorative approach. The
literature and theory createda basis from which an empirical case study can be performed. Ultimately,

these cases will be analysed and compared, which will lead to an answer to the research question.

i - Analysis & .
Literature & Empirical case na y5|.s Conclusion &
. . comparison :
theoretical study studies 2ssessment recommendations

3.1 Research methods in philosophical context

In the literature of Van Thiel (2014), case study is described as a research method that fits within
research thatis of aninductive and exploratory natureand is often applied in studies that have adirect
link with the phenomenain practice (van Thiel, 2014). This makes a case study suitable for this
research since the subjectis arecentsocio-economictrend that manifestsitself in theinner-city street
scene. The philosophical context of Harrison et. al (2017) on case studies complements thisreasoning
with a pragmatic constructivist viewthat focuses on perceptionand interpretation of reality (Harrison
et.al, 2017). This research paradigm s suitable for research that explains societal phenomena factually
and stresses the importance of the subjective human creation of meaning but does not ignore the
notion of objectivity (Guba & Lincoln, 1994). In this approach, close collaboration between the
researcher and the participant is possible so they can describe their views of reality, to let the

researcherunderstand theiractions (Baxter & Jack, 2010).

The research method in this study is a multiple explanatory case study that sought to explain the
presumed causal relation between the current societal trend and the real-life cases. The produced
explanations will linkspatial program implementationwith program effects (Yin, 2003). The choice for
multiple cases has been chosen to be able to conduct a comparative analysis to find similarities,

differences, and possibletrendsin relation to the societal phenomena (Baxter & Jack, 2010).
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3.2 Data collection

The data from the cases will be collected through corporate data bases, real-life observations, and
expert interviews to get a holistic view of the current situation. The experts have been selected on
their affinity with the relevant cases. The sources of information are firstly from literature and
theoretical studies and secondly from a multiple explanatory case study. The cases that will be

researched are:

o RHDHV-office Delft (construction phase)
e RHDHV-office Amsterdam (operationalisation phase)

e RHDHV-office Groningen (operationalisation phase)

The first three cases are selected because two of them are in the operationalisation phase of the
project cycle introduced in figure 9 and the Delft case because it is still an ongoing construction.
Assessing these phases will give a holistic view of how a Brownfield office projectis executed in
practice, which can helpthe last case of the Nijmegen office in their planning process. The cases are
in the Netherlands, making the results relevant for Dutch situations or areas with similar planning

systems and urban qualities.

3.3 Data analysis

The data retrieved fromthe literature, theories, interviews, and case studies will be compared to find
differences and similarities within the cases and to see if it corresponds with the theories. The data
from the case studies that is retrieved through interviews will be transcribed and analysed using
Atlas.ti, where information can be grouped and coded to ensure the assessment is structured and
transparent. Triangulationis achieved through reviewing the literature and the use of multiple case
sources to retrieve information (Moon, 2019)— which could then be validated in interviews and

corporate documents related to the current developments (van Thiel, 2014).

3.4 Validity and reliability of the research

3.4.1 Construct validity

Construct validity is secured in this research by doing multiple case studies that provide a
comprehensive input of datafrom which evidence can be subtracted to support the interpretation of
how these cases reflectinrelationto the theory. To ensurethe validityand credibility, the case studies
will provide enough in-depth information and detail, so a justified conclusion can be drawn (Moon,

2019). The transparent and systematic way of analysing the data also adds to the credibility of the
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study (Yin, 2003). The versatility of the selected cases enablesthe researcher to find indicators that

construct a concept theory that can be used to answerthe research question (Baxter & Jack, 2010).

3.4.2 External validity

External validity will be more complicated to ensure in this study as three cases are not sufficient to
construct a theory that will be applicable outside the scope of this research. The generalizability is
therefore not considered credible in this research. However, according to van Thiel (2014): “the
findings of a single case study will be valid only for the case in question, yet often findings can be
regarded as representative for other situations in the same research domain, even when these have
not been actually studied.” (Van Thiel p. 89, 2014). This entails that results from the case studiescould

be applicable to comparable situations brownfield situations.

3.4.3 Internal validity

Because the cases that will be studiedin this research are comparable in nature, although studied in
different phases of the process, the internal validity will be low. As van Thiel stated: “by creating
variation in the independent variables [...], the causal relationship can be established more directly,
and factors influencing success or failure can be identified with greater certainty. Having said all this,
in research with contrasting cases, the effects that are measured will be conditioned by the context of
the cases studied; internalvalidity will be high, and externalvalidity will be low” (van Thiel, 2014 p.90).
Because inthis study the cases are comparable, this willbe the other way around: lowinternal validity,

high external validity.

3.4.4 General reliability

General reliability in this research is secured through multiple aspects. First, there is access to a
comprehensive corporate database. Both Yin and Stake recognize the importance of effectively
organizing data. The advantage of using a database to accomplish this task is that raw data are
available for independent inspection. Using a database improves the reliability of the case study as it
enables the researcher to track and organize data sources including notes, key documents, tabular
materials, narratives, photographs, and audio files can be stored in a database for easy retrieval later
(Baxter & Jack p. 12, 2010). Secondly, the triangulation of the data by using expert interviews,
corporate databases and available literature/ theory increases the reliability of the analysis and gives
robustnessto the conclusions of the study. In addition, they enable a diversity of perspectives on the
same phenomenon (Moon, 2019). Thirdly, the data analysis will be executed systematically through

Atlas.ti, and the process will be shown to ensure transparency. Feedback from the interviewees will
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alsobe providedto ensure the study’s reliability. However, this research will not have a quantitative

method through statistical analysis which will hamper the reliability.
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4.0 Data analysis

In this chapterthe data is collected through multiple case studies and expert interviews.

4.1 Case studies

As mentionedinthe previous chapter, this part covers the case studies done on several office locations
of RHDHV. The locations Amsterdam and Groningen, which are currently in full operation, and the
newly developed location of Delft, whichis still inthe construction phase. Each case will be analysed
on how the development was initiated in terms of location choice, how circular principles were
consideredin constructionand operationalization, and how itiscurrentlybeing operated. Information
inthese casesisretrieved through personal observations, corporate data, and formal interviewswith

relevant professionals.

4.2 RHDHV office Amsterdam

The office of RHDHV is in Amsterdam-Sloterdijk, inthe north-western part of the citynear the harbour.
The area has seen alot of developmentrecently whereit is transforming from an industrial area with
mainly logistics companiestoa thriving hub for creative and innovative corporations. The building in
which the office islocated isowned by the real-estate manager Contact Amsterdam, which is known
foritssustainable and circularapproachinreal-estate and connecting different end-users to enhance
co-creation, cross-pollination, and smart city design. The building used to be an old storage warehouse
and car dealerbeforeitwas re-purposed intoa RHDHV office and location for creative businesses and

interdisciplinary individuals (RHDHV, 2019).

The Amsterdam office is the first location of RHDHV that implements their new vision of a creative,
sustainable, and collaborative work environment. Their main ambitions for this location were to
create a circular and energy neutral building, a healthy working environment and a space that was
smart and flexible forthe range of peoplethat would use it. They were looking forabalance between
comfort, acoustics, daylight, and energy efficiency as well as having space and facilities for staff to

exercise, relax and work. Fr. States:

“In the past, an office was merely a place to be highly functional with business focus. In this office, we

focused on the end-user: the employee, and designed it according to their needs and preferences.””

1 Fr 5:32 14-04-2023 (author’s translation)
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“In this project, our focus was not on financial incentives, buton future values such as circularity and

sustainability in a healthy working environment.”’?

They encountered challenges in striving for both circularity and energy efficiency at the same time
whereas reusing as much of the old structure as possible willgive high circularity percentages but will

limitenergy efficiency as older warehouse buildings have less optimalinsulation. El, Frand Fh State:

“Second -hand materials and buildings conflicts with sustainability and energy objectives. "3

“Are we being responsible with energy consumption? Are we being responsible with employee welfare
and health? Such questions arise when deciding on circular material use. Maintaining unhealthy

1774

industrial structures forexample, is initially circular, but not preferable.

“Energy label / sustainability of old buildings such as industrial real estate is often the main motive for

demolishing Brownfields instead of transforming them.’”

The real-estate manager Contact Amsterdam facilitated the collaborationbetween local start-ups and
creative individuals by designing shared spaces and workplaces that can be utilized by all users.
Examples of individuals located in the same building are film and furniture makers, circular fashion

designers, programmers, architects, and painters. Through this variable work environment, creativity

and cross-pollination are enhanced, and stimulate a positive work environment and overall user well-

v

being. The MakerSpace, designed by Contact Amsterdam, is
an example of such a shared working space. It is equipped
with a 3D-rinter, laser cutter, various metal and wood

processors and offers a growing spot for office plants.

“Shared/mixed use of space enhances efficiency and
circularity; we reuse space and therefore refuse the use of

new space’’®

Figure 11: MakerSpace in Contact Amsterdam office, retrieved from
editor.

2 Fr. 5:45 14-04-2023 (author’s translation)
3 El.36:49 12-04-2023 (author’s translation)
4 Fr. 7:09 14-04-2023 (author’s translation)
5Fh. 21:12 14-04-2023 (author’s translation)
6 El. 6:37 12-04-2023 (author’s translation)
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4.2.1 Construction

The renovation of the building started in 2017 with the so called “skin’’ of the building. Because one
of the goals in this project was circularity, the initial structure of the building remained untouched.
Only aesthetical implementations were applied to make the building arepresentative appearance for

the company. Image 12 illustrates the different components of a building with their corresponding

lifespanto showcase how arenovation can be approached (Brand, 1994).

Stuff daily / monthly

Space plan  3-30yrs

Services 7-15yrs

Skin 20 - 30 yrs

Structure 30 - 300 yrs
—— Site infinite

Figure 12: Shearing layers of buildings, retrieved from: (Brand, 1994)

Figure 13: Before and after of the Contact Amsterdam building, retrieved from (RHDHV, 2019).

The skin of the office has been renovated in which only the window frames and the windows itself
have been renewed. The applied aluminium frameshave a high recycling percentage because they are

detachable and therefore easily reusable in the future. According to El.
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“We wanted to renew the shell of the building as little as possible because otherwise you would be

destroying capital.’”

Forthe total construction process and the renovation of the exterior skin, an MCl calculation has been

made accordingto the formuladiscussedin chapter2.1.1.

Construction:

Circularity expressed in mass [ton] MCI
0,99 _
Constructie - Grondstoffen [ton] Constructie - Afval [ton]
1000,0 4000,0
3500,0 3500,0
1000,0 3000,0
2500,0 2500,0
2000,0 2000,0
-93% 93%
1500,0 1500,0
1000,0 1000,0
-90%
100% 4 - ¥
500,0 & -87% 5000 90% 100% 88%
0.0 — — - 0,0 ———— — -
Fundering Skelet Vioeren Totaal Fundering skelet Vlgeren Totaal
® Primair [ton Secundair - Hergebruik [ton] = Secundair - Recycling [ton] W Primair [ton] ® Secundair - Herbruikbaar [ton] © Secundair - Recyclebaar [ton]

Figure 14: MCI calculation for the construction process, retrieved from (RHDHV, 2019).

The graph illustrates an extremely high MCI percentage mainly due to completely reusing the

foundation (100%), almost all the building’s skeleton (90%) and the existing floor structure (87%).

According to el. The construction of the building is as expensive as a new project, while most of the
theory suggests otherwise; it suggests that challenges such as extra costs in circular Brownfield

development are factors that demotivate developersto redevelop and choose to demolish instead.

“The Amsterdam building was no more expensive than a new building, but it was more complex, so
what can be saved on materials will have to be invested in finding out best practices and arranging

renovation, contact with the building owner, etc.””®

7 El. 16:51 12-04-2023 (author’s translation)
8 El.31:45 12-04-2023 (author’s translation)
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Wo and Fh confirmthe discourse about Brownfield amongstinvestors and private developers which

contradicts the statement made by El:

“Iam in daily contact with investors and developers, and | find it shocking how little incentive they
have for sustainable or circular developments, if it is 1€ more expensive to go green, they will not do

it 779

“New construction remains cheaper than Brownfield developments because you can develop faster,

so it takes less time.”” 1°

“lonly notice that clients from municipalities set certain sustainability requirements.’’*!

“Butyou also see that these developments take an awfully long time, forexample the development of

the Albertpark site. These are peripheralissues that make Brownfields less attractive. "’*?

“Logistic side issues of reusing materials make it expensive, such as transport and storage.”’*?

Accordingto El. This issue could be mitigated through laws and building material banks:

“Taking steps to make redevelopments and circular transformations more common will make such
projects less complex, so that less investment will have to be made in those peripheral matters, which
will make circular developments more profitable. This can be done through such material banks or laws
and regulations that stimulate circular transformations such as a mandatory step in the zoning plan

that allows developers to make a redevelopment analysis. 4

Dt confirmsthat there are no hard laws or regulations yetin which circularity is a must:

“There is an incentive from the municipality to redevelop in a circular way, but | have never received

hard requirements of a minimum percentage.’’*

An MCI calculation has also been made forthe exterior skin:

9Wo.17:31 17-04-2023 (author’s translation)
10 Wo. 16:04 17-04-2023 (author’s translation)
11 Wo. 17:50 17-04-2023 (author’s translation)
12 Fh. 5:09 14-04-2023 (author’s translation)
13 Fh. 42:43 14-04-2023 (author’s translation)
14 El.32:12 12-04-2023 (author’s translation)
15 Dt. 6:12 11-04-2023 (author’s translation)
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Exteriorskin:

Circularity expressed in mass [ton] MCI
0,50
Gebouwschil - Grondstoffen [ton] Gebouwschil - Afval [ton]
400,0 400,0
350,0 290 350,0
300,0 300,0 A
250,0 3% J 250,0 -23%
SR ’ 17%
200,0 200,0
150,0 79% 150,0
1%
100,0 A% 100,0 s
50,0 - e 50,0 g
0,0 —— 00 4% o
Daken Dakafwerking (incl Gevels Totaal Daken Dakafwerking (incl Gevels Totaal
PV) V)
W Primair [ton] W Secundair - Hergebruik [ton] © Secundair - Recycling [ton] W Primair [ton] ® Secundair - Herbruikbaar [ton] © Secundair - Recyclebaar [ton]

Figure 15: MCI calculation of exterior skin, retrieved from: (RHDHV, 2019).

The MCI for the exteriorskinis significantly less (0,50) because the roof is almost completely new and
takes up considerable mass of the total structure. Nevertheless, they managed to reuse 79% of the

facades.

The interior of the building was also focused on reusing as much of the former structure as possible
by keeping initial design of the room intact. The design facilitates multifunctional and flexible use of
space and reuses old installations such as second-hand cooling machines and lighting fixtures.
Demountable built-in package with recycled wooden partition walls and flexible concentration cells
that can be moved during use makes it a hybrid work environment that can be disassembled when

necessary, sorepurposingand recyclingis aneasyjob (RHDHV, 2019). Er and Fr state:

“OSBplates that are made to install a partition wall come from former desks and can easily be removed

againin 5 years.’’*°

“Using nails instead of glue so the meeting boxes are easy to disassemble’’?”

16 Er. 4:33 01-05-2023 (author’s translation)
17 Fr. 13:16 14-04-2023 (author’s translation)

Page | 39



The finishing layers are minimized by only applyingit where necessary (e.g.,due to acoustic, thermal,

or aestheticrequirements). See the beforeand afterin the following picture:

Figure 16: Before and after of the interior of Contact Amsterdam office, retrieved from: (RHDHV, 2019).

Circularityisalso ensured in the use of officeamenities as for example: BAMcontainers are reused as

meeting rooms; old tabletops are reused as acoustic desk screens with fitting upholstery and office

furniture fromthe previous location is relocated to this location (RHDHV, 2019). See figure on below.

Figure 17: Examples
of reused office
amenities, retrieved
from (RHDHV, 2019).

Circularity expressed in mass [ton]

Inbouwpakket - Grondstoffen [ton]

&0
3@ \@Q

W Primair [ton] ® Secundair - Hergebruik [ton]

-26%

Secundair - Recycling [ton]

MCl
0,63

Inbouwpakket - Afval [ton]
500,0
400,0 e
300,0
_13%
200,0
100,0
-20% _40%
0 0% 00%
& & & & &
100,0 dé‘b @“Q’ é\é&’ 3&’ <"
S ¢ :
& & & &
& 0?5 0(‘6 &
RS « o
Q\’b /\@Q

B Primair [ton] ® Secundair - Herbruikbaar [ton]

Figure 18: MCl calculation for the total interior, retrieved from: (RHDHV, 2019).

Secundair - Recyclebaar [ton]
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The total circularity value of the interior, including the interior walls, flooring, and ceiling finish and

stairs, amounts 63%.

Even during the installations, circularity has been considered. In the mechanical engineering,

electrotechnical and transportation processes, an MCl of 0,66 has beenacquired (RHDHV, 2019).

For the total building, the circularityindexhas reached avalue of 86% (0,86). Whatis interesting from
this graph is that the construction itself has been reused for 93%. Because the construction itself is
most of the mass of the whole building, the MCI index is that high. The built-in package shows a
circularity percentage of just 26% because the interior had to be adjusted to make it an office although

a lot of materials were given asecond life. See following graph for the total calculation.

Circularity expressed in mass [ton] MCI
Totale gebouw - Grondstoffen [ton] ’ Totale gebouw- Afval [ton]
5000,0 5000,0
4500,0 4500,0
3%
A000,0 4000,0
31500,0 3500,0
3000,0 3000,0
2500,0 79% 2500,0 78%
000,0 2000,0
2000, -93% o 93%
1500,0 1500,0
1000,0 1000,0
-11%
500,0 2% 26% -16% . 500,0 13% 18%
oo |\ = [ 2% oo |\ - 81% o
EBonstructis Gebouwschil  mbouwpakkes Installaties Totaal Eonstructiy Gebouwschil  Npbouwpakket Installaties Totaal
W Primair [ton] secundair - Hergebruik [ton] secundair - Recyeling [ton] W Primair [ton Secundair - Herbruikbaar [ten]  © Secundair - Recyclebaar [ton]

Figure 19: MCI calculation for the total building, retrieved from (RHDHV, 2019).

4.2.2 Operationalization

Asseeninthe previous part, the building has a Material Circularity Index (MCI) of 0.86% (max. 100%).
The RHDHYV part of the building (approx.33%) is energy neutral. The entire building is now 60% energy
neutral. The aim is to further improve this in the coming years. There is increased employee
satisfaction with the working environment. This is measured by the Leesman Index (LMl), a global
workplace experience benchmark (see chapter 2.1.6 for clarification). The working environment is
based on the needs of the end users. An optimal setting has been created around this to optimally
facilitate these needs. Employee engagement has increased from 23% to almost 70%. This is due to

the office design as El and Rs state:
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“The office design facilitates chance encounters and cross-pollination with others and start-ups. This

is important forthe innovative capacity, but also involvement between colleagues and groups.’’*®

“I notice that much more social interaction takes place in the Amsterdam and Groningen offices, which
I think is mainly due to the layout and that they are both on the ground floor. | also find the interaction

with the other companies interesting.”’*’

However, Wo stresses out the importance of primary office amenities overaesthetics and layout:

“Office charms are less important than primary facilities such as good accessibility and office

amenities.”’?°

“Good insulation is also important, especially in the winter. You often notice with old industrial

buildings thatit is too cold on the walls to work comfortably.”?*

“In my opinion, the accessibility and overall location of this office is perfect, it is close to the centre of

Amsterdam and several public transport connectionssuch as train, tram, metro, andbus are nearby.”??

“An office close to the centre is very nice. It gives more atmosphere; you can walk around the city with

your colleagues during the break and there is always a buzz.”’?

Acoustics, daylight, and the focus spots, among other things, score higher than the Leesman+
standard. A multifunctionaland flexible use of space has been realized. In the evenings and weekends,
among other things, the facilities in the “Broedplaats Contact’’ are used by externals. There is a
significant increase in the number of customer visits to the office who actively use the co-creation
places of the creative Broedplaats. The entire setting increases employee engagement which makes
it a social office. This can be considered as one of the success factorsin the operationalisation of this
office: multipleorcircular use of space and properend-userexperience. Inthe meantime, there have

been many events and co-creation sessions with customers, partners and the local stakeholders and

18 E|, 8:43 12-04-2023 (author’s translation)
19 Rs 18:51 07-04-2023 (author’s translation)
20 E], 21:43 12-042023 (author’s translation)
21 Wo. 5:32 17-04-2023 (author’s translation)
22 \Wo. 8:15 17-04-2023 (author’s translation)
23 Rs. 20:03 07-04-2023 (author’s translation)
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community. As El and Fh state, putting effort in a healthy and innovative working environment is

crucial for an efficient business operation.

“Effort must be made to make it an inspiring environment, which is often not the motivation that
brokers or developers have because they have a financial haton. The link between the end user with
real estate needs and the developer with a profit perspective is not enough. They should be better

coordinated.”’ %*

“Efforts must be made to give meaning to real estate, especially in circular transformation, then the

valueincrease and return will follow automatically.’’?*

This increases the brand awareness and reputation of the location and increases circular use of the

building whichisalsoimportantaccordingto Fh and Fr.

“Branding plays an important role here; you wantyour building to radiate a certain identity that your

employees can be proud of.”’?¢

“When renovating an industrial building or even an entire area, it is about storytelling/branding to

preserve the authenticidentity. This is crucial to attract workers and even residents.”’?”

What makes this case unique is the fact that RHDHV is end-user and developer at once, which makes
themresponsible forthe user’s value as well and not only the real estate acquisition. Therefore, the

operationalisation in this case is still sustainable and financially viable. As El and Wo state:

“There is a gap between real estate value and use value, if a developer is also responsible for
operationalization, he will opt for more sustainable materials that last longer. If a developer is solely
responsible for delivery of materials, they will be as cheap as possible which might hamper the

sustainability.”’?®

“Most developers choose projects from which they can get a good profit on the short term, they lack

a long-term vision concerning sustainability and circularity for a building.’*

24 F|, 23:47 12-04-2023 (author’s translation)
25 Fh. 1:02:07 14-04-2023 (author’s translation)
26 Fr, 27:59 14-04-2023 (author’s translation)
27 Fh. 31:20 14-04-2023 (author’s translation)
28 F|, 34:08 12-04-2023 (author’s translation)
29 Wo. 2:44 17-04-2023 (author’s translation)

Page | 43



To stimulate those cooperations: a suggestion could be that such an ownership structureisintroduced
inzoning plan regulations orthe new environmental law to motivate developers with a strong financial

incentive as El explained and Tb confirms as well:

“A suggestion could be to add a legal step to the zoning plan procedure that first requires a detailed
analysis of reuse potential. So, take a good look at the possibilities for use before demolition takes
place. Because this is not common practice, it cost us a lot of time and money to see how we could

reuse the building.”’*°

Budget managementin this case was also operationalized effectively. As El explained earlier, the
construction was as expensive as a new development. The following strategy contributed to cost
mitigation: Fr. Explainsthat business costs are around 500.000a year from which 100.000 are so called
“frozen costs’’ which cannot be influenced. The other400.000 are optimized and spend as efficiently

as possible to ensure sustainability and circularity.

“We were maximizing the other 400,000 by forexample also looking at how you can clean the building
as efficient as possible. Operationalization of the building as efficiently and sustainably as possible to

save money (financial feasibility) and to comply with sustainable and circular standards. "

“By developing our own office, we could arrange a lower monthly rent with the building owner’” 32

Another way how RHDHV operationalized this project successful financially is not choosing an “A
location’”. Therefore, the acquisition of the building was cheaper which saves money for

transformation and maintenance.

“Our new offices are situatedin yet undeveloped areas; this makes it cheaper to acquire and saves
money for renovations and transformation. The budget for circular and sustainable initiatives is

therefore larger.”33

30 Th. 24:40 12-04-2023 (author’s translation)
31 Fr.9:41 14-04-2023 (author’s translation)

32 Fr, 23:32 14-04-2023 (author’s translation)
33 Fr.21:33 14-04-2023 (author’s translation)
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4.2.3 Conclusion

Some points could be taken away from this case and the input the interviewees provided. Supplyand
demand of second-hand materials is still limited because it is challenging to acquire second hand
materials from other parties. An organized material bank could provide a reasonably stable supply of
second-hand materials, something that could have a significant contribution to the transition to a

circulareconomy. As El, Fh and Fr State:

“There is not a place yet where supply and demand meet, such as a marketplace for second-hand

building materials, which can solve supply problems for circular building materials.””3*

“At the municipal level, there should be a kind of depot where you can deliver or obtain second-hand

materials.”’3*

“It is a promising yet challenging ideas, because demand and supply need to follow each other

seamlessly’’3¢

For thisreason, plannability and supply isamajor challenge when working with reuse which requires
this “supply-drivendesign’’ to be flexible. Furthermore, ademountable design facilitates circularity in
the future. This concept of "promised circularity" oppose opportunities in current and future
construction phases. Er states that the demountable materials that still have decent quality will be

broughtto a material bank organized by the developer BAM:

“We have a material bank, initiated by BAM infra, that takes back used materials from our office.

However, we could not acquire second-hand materials ourselves from such a bank.””*”

Also, opportunities for circularity are not only present in building an office and construction itself, but
alsoinits use and the way employees operate in the building. What also does not contribute is that
the construction market is still very transactional targeted. Even when take-back intentions are
provided, hard financial agreements are difficult and hamper long sustainable building

operationalisation as mentioned in the previous chapter. At last, circularity can conflict with other

34 El.13:12 12-04-2023 (author’s translation)
35 Fh. 45:06 14-04-2023 (author’s translation)
36 Fr. 33:20 14-04-2023 (author’s translation)
37 Er. 07:27 01-05-2023 (author’s translation)
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ambitions, such as energy neutrality and sustainability (for example: second-hand cooling machine

have a shorterlifespan and use more electricity).
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4.3 RHDHYV office Groningen

The RoyalHaskoningDHV office in Groningen is in the building of "De STEK". In 2018, an investor
bought the building which was a former CenterforVocational Trainingin Groningen. A huge building
of 6300m2 located onthe eastern edge of the centre, where the Eemskanaal and the Winschotendiep
come together. A promising location at Euvelgunnerweg 25a with 15,000 m2 of space on the total
plot, including a large garden and 107 parking spaces on site (parking on the publicroad is also
possible). Thereis alsoroom for 97 bicycles, and you willfind 20 charging points forelectriccars in the
parkinglot. The office building is easilyaccessible by car, bicycle, and publictransport. The distance to
the southern ring road (N7) is only 400 meters. Groningen station is only about 10 minutes by bike

and busline 12 stops in front of the door (Klamer, 2019).

At the time it used to be an impoverished building where the owner was unsure what to do with it,
afterwhich they placedit on Funda. Afteraweek on the platform, RHDHV encountered themas being
interested to use the building, not only as their own office, but also a promising plan to transform it
into a modern, sustainable and 100% gas-free building, a future-proof workplace with all the
trimmings, butalso with asocietal mission: a place where theycan work together on the future of the

region with othertenants (RHDHV, 2020). Some of the before pictures can be seen below:

Figure 20: Before images of the STEK, retrieved from (RHDHV, 2020).

DE STEK has a total floorspace of 6300 m2 with a diverse range of offices from units with 27m2 for
start-ups to 220 m2 offices for small companies. Unique is that everything is on one floor, creating
one large office village. RHDHV is the biggest company located in the building as they occupy 1174m?2
of the floorspace. The other parts are occupied by start-ups, a catering company, and a school for
practice-based education. In additionto offices, you will alsofind flexible workplaces, meeting rooms,
the brasserie: cutlery and a company fitness. There is also an iRoom/theatre and a digital roomideal

for seminars, events, and presentations. Tenants will stand shoulder to shoulder and work together
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on projects to enhance the society of the northern provinces of the Netherlands. Think of outsourdng
projects, hybrid traineeships, sharing knowledge through seminars and making optimal use of each
other's network. A similarset-up as the Amsterdam office. See following map of the currentdivision

of floorspace (RHDHV, 2020):
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Figure 21: Floorplan the STEK Groningen, retrieved from: (RHDHV, 2020).

The building is designed to promote collaboration internally and externally. Within the vision of
RHDHYV, it must offer an inspiring and optimal working environment: new impetus, energetic and
fresh. The building must increase flexibility and multiple use of space through leases and the office
concept. And it must be cost efficient, especially in termsof energy. Collaborating with colleagues and
third parties is promoted by facilitating mixed-use spaces that can also host client and partner
meetings. The setup of the office should promote knowledge transferto otherareas of expertiseand
cross-pollination (justlike in Amsterdam). There are also meeting points for employees, such as the

cafeteria, which promote group feelingand togetherness. Frand Fh confirm this strategy:

“What we have done with this building and do with every new office building is to create an attractive
working environment so that employeesenjoy coming to the office. Otherwise, they might as well stay
at home, which is not good for solidarity and effective cooperation. Branding plays animportant role

here; you want your building to radiate a certain identity that youremployees can be proud of.”” 38

38 Fr 27:59 14-04-2023 (author’s translation)
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“When renovating an industrial building or even an entire area, it is about storytelling/branding to

preserve the authenticidentity. This is crucial to attract workers and even residents.”’°

Tb and Rs confirm thisidea:

“Certainly, in Groningen, but also in Amsterdam, the office is a gathering location, so we are not alone
in that building. Smallstart-ups and companies that have a specific function in sheltered employment
who strengthen each other in this learning environment. Also, students who find it a bit more difficult
to find work, really find a full-fledged workplace here to gain work experience. That are some of the

things that come together in Groningen which makes it extra interesting for us.”’#°

“I notice that much more socialinteraction takes place in the Amsterdam and Groningen offices, which
I think is mainly due to the layout and thatthey are both on the ground floor. | also find the interaction

with the other companies interesting.”’*:

In this project, the building is central as a catalyst for other business processes called an integral

approach (seeimage below).
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Figure 22: New integral housing approach, retrieved from (RHDHV, 2020).

39 Fh 31:20 14-04-2023 (author’s translation)
40 Th 9:51 12-04-2023 (author’s translation)
41 Rs 18:51 07-04-2023 (author’s translation)
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4.3.1 Construction

Information about the construction is less detailed than in the previous case about Amsterdam. An
MCI calculation has notbeen madeas well. DESTEK is a new building inan existing exterior, the former
technical school of the city. A true transformation combining formerarchitecture and installationsin
a new design. The interior of the building has been partly realized by Leerbouwen, the vocational
school thatislocated onsite. Inthe construction, it was decided to reuse as much as possible, just like

in Amsterdam (RHDHV, 2020).

“Initially, the main ambition was 100% gas-freein Groningen, as this is a rather sensitive topic in this
region. After that, the main ambition was circularity because we wanted to reuse as much of the
building as possible and teach the students at the vocational school how to transform an industrial

building into a modern officein a circular way.”’#?

According to Fr, there is a chance that a higher MCl score was achieved at this location than in

Amsterdam because the entire building has remained intact.

“I'think that the office in Groningen scores higher on the MCl scale because it contained even more
reuse than Amsterdam. Forexample, the facades, supportingbeams and the roof of the building have

been completely reused.”’*?

The largest part that has been newly added via primary raw materials, looking at mass, are the
windows. This was necessary to meet the sustainability standards as the old windows did not provide
sufficientinsulation (RHDHV, 2020). Furthermore, the walls/frames have been reused where possible
with the new windows. Fh explains that energy efficiency of old real estate is often alimiting factor in

Brownfield transformation:

“Energy label / sustainability of old buildings such as industrial real estate is often the main motive for

demolishing Brownfields instead of transforming them.”’#*

All the furniture in the building has been completely reused from previous offices. The bicycle shed
has been circularly made by the Leerbouwen vocational school in which they have used only second-
hand materials (RHDHV, 2020). In addition, the following has been carried out in the field of

architectural work: the original facades have been refurbished, meaning they tackled the thermal

42 Fr 10:01 14-04-2023 (author’s translation)
43 Fr 12:3114-04-2023 (author’s translation)
44 Fh 21:12 14-04-2023 (author’s translation)
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bridges (places in a building that lose a lot of heat) and the airtightness of the building has been
analysed andimproved where necessary. Partition walls have been added between different tenants
and between central facilities so that the space can be used optimally, but separate d offices are still
created. The central technical rooms have been upgraded, includingthe sanitary blocks (delivered
second-hand).Becausethe RHDHV office was a large open space, partition walls of recycled OSB were
added with cladding to improve sound insulation/ absorption. Callbooths and internal meeting rooms
have also been developed. Finally, the entire floor of the building has been tackled to increase the

insulation capacity (RHDHV, 2020).

The part that RHDHV is renting:
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Figure 23: Floorplan of the RHDHV office in DE STEK building, retrieved from (RHDHV, 2020).

The following designanimationsillustrate how the office turned out after construction. They managed
to create a modern office with plenty of natural lighting to create a comfortable and healthy working
environment. Yet, the old structureincluding the yellowsupporting beams, also presentin the former
building, are still clearly recognizable. Amodernandinnovative working environment created in a site

of industrial heritage.
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4.3.2 Operationalization

Sustainability, inclusiveness and of course, circularity are central in the operationalization of the
building. Starting with the daily cleaning where sustainable resources are used with minimal
chemicals. The cleaningis carried out byemployees whoare lagging on the labour market to give them
an opportunity to get back into the working society. The coffee is a shared facility that the entire
building can use. By sharing such facilities, a higher usage intensity can be achieved, making it more
efficient per unit resulting in fewer use of raw materials meaning it has a lower CO2 footprint. This

alsofits within the CE mentality: reuse and refuse (RHDHV, 2020). As Fr also states:

“The building in Groningen had some overcapacity, we have said that we will cut back on some of that
overcapacity and the budget thatis released for this will be spent on our ambitions. By means of this

construction, we can use the space more efficiently and therefore facilitate and finance circularity. ”’**

In addition, the coffee/tea is of sustainable origin with the fair-trade label, and the coffee cups are
completely circular: they have a closed loop lifecycle because it is reused as toilet paper afterwards.

The cateringis vegan to minimize the environmental impactin the food industryas well. Furthermore,

45 Fr 09:22 14-04-2023 (author’s translation)
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disabled employees are used in the cateringto enhance inclusivity. Allin all, the communal space has
beendesignedinacircularmanner by facilitating multiple and mixed use of space, thus reducing the
total use of facilities / raw materials. The building is 100% gas-free, something that had to be achieved
keepingin mindthe regional conflict. And due to smart internal and external collaboration, itisalso

a waste-free building (RHDHV, 2020).

Sustainability is notonly achieved in materials butalsoin energy. This building has an energy label of
A++++ which is made possible by the 1,000 solar panels on the roof, 2 geothermal heat pumps and
excellent insulation, namely: HR ++ and triple HR glass in all rooms, to ensure minimal heat loss

(RHDHV, 2020).

In the field of mobility, sufficient charging points forelectriccars have been considered and sufficient
bicycle parking spaces to stimulate bicycle use.In addition, the bicycle shed has been made completely
circularbythe local vocational school. The outdoorareais equippedwith outdoor workplaces and the
original canal has been restored to create a place that can also offer enough relaxation in a natural
environment. This office can be considered a working place of the future that fits within the CE
seamlessly, because in the end, the circular economy is not only a society that reuses materials as
much as possible but is a combination of a holistic way of thinking were social and environmental
values are ensured through inclusivity and sustainability. Fr confirms that this office followed this way

of thinking and Fh explains how this could be operationalized:

“Levelambition in the field of circularity, which was more a combination of severalfacets. For example,
the owner of the building wanted the learning ability of the students to benefit by doing everything
circularly as much as possible. A combination of ambitions and a balance between them is important

foran inspiring and future-proofworking environment. Circularity is only part of this.”’4

“Planners from other areas of expertise should be involved in the transformation process to createa
building that can fulfilmultiple functions and facilitate mixed use and stimulate out of the box thinking

to make sure the place has been designed holistically.””*”

However, financing such ambitionsis always a challenge because sustainable and circularity motives
often do not comply with quick revenue especially in the corporate business. Yet, RHDHV managed to

make this project financiallyviable by applying the same housing strategy asin Amsterdam.

46 Fr 10:40 14-04-2023 (author’s translation)
47 Fh 50:44 14-04-2023 (author’s translation)
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“Initially, the building was very outdated, which means that it has a lower investmentvalue. Secondly,
it is also not an A location where multinationals like to settle. As a result, the acquisition of the property
was cheaper, and we were therefore able to invest more money in value appreciation through

renovation and circular transformation.’’*®

“We also did the plan developmentourselves, so that we can arrange a lower rent with the property

owner.”’#?

Somethingthat Tb also stated in the previous case but also regarded this case is the timely and costly
planning procedure that occurred before the actual construction and should be improved to make

circulartransformations more financially attractive, Fh and Tb quote the following:

“Butyou also see that these developments take an awfully long time, forexample the development of

the Albertpark site. These are peripheralissues that make Brownfields less attractive.””°

“A suggestion could be to add a legal step to the zoning plan procedure to considerif reuse can take
place first. So, take a good look at the possibilities for use before demolition takes place. Because this

is not common practice, it cost us a lot of time and money to see how we could reuse the building.’”**

These complications makethose circularand sustainable transformations of offices a challenging task.

48 Fr 21:38 14-04-2023 (author’s translation)
49 Fr 23:44 14-04-2023 (author’s translation)
50 Fh 3:05 14-04-2023 (author’s translation)

51 Th 24:4012-04-2023 (author’s translation)
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4.3.3 Conclusion

Several lessons can be learned from the following case study. Regarding the end user in relation to
the local culture, the trust between the company and the local users must grow, this can be achieved
through interactive co-creation sessions in which actual steps are takenthat deliver results: not words
but deeds. This brings the company's vision closer to the employee, who is ultimately the end user
and must therefore propagate that vision. As seen in this case, every region has its identity and its
issues (gas conflict). When creating a tailored working environment thisshould be considered because
itwill make the employee more eagerto come to the office. Responsible and circular use of space and
use of facilitieswill also benefit from this. The aim of these co-creationsessionsisalsoto findabalance
between personal preference (regarding working environment) and the common goal of the
corporate (about circularity and sustainability). Collaboration is crucial here, not only internally but
also externally (with other tenants). Community building within the location will make it easier to

achieve the common goals.

“You make an office that fits the identity of the local people, the vision of the company is secondary in

this.”>2

In creating a modern and future proof office, it is often necessary to find a balance between
commercial purposes, aimed at rental revenue, and community building, aimed at social value
creation. Circularity is in this occasion only part of the vision. And as seen from this case, even if
circularity is not the main goal, great MCl values can be achieved. Sharing the same facilities and being
presentonthe same floor will increase social cohesion withinthe buildingand increase the chance of
succeeding in reaching the common goal. It furthermore makes the use of space more efficient and

therefore more circular.

Regarding the constructional aspect in relation to circularity, this case can serve as a good example
for othersituations. Preserving the old industrial carcassisindeed possible, even if amodern office is
to be made of it. If the preservation and reuse of materials is of paramount importance, but also a
healthy, efficient, and social working environment, unique offices can be created. Often the planning
process prior to the actual construction is the most difficult in circular transformations of industrial
real estate especially when energy efficiency and sustainability are prioritized because they tend to
clash now and then. The apparent complexity and the associated increased duration often seem to

make such projects too risky, especially if a development is focused on a profit motive. However, in

52 Fr 11:43 14-04-2023 (author’s translation)
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practice it often turns out that the bottom line is that not more costs are being made compared to

new constructions. Creativity and inventiveness go along way.

There are a few lessons to limit expenses in construction as well as in the operationalization phase.
Pickinga locationthat is not yeta hotspot can save a lot of acquisition costs and thus provides more
opportunities forinvestments and valueincrease. Also, sustainabilityand responsible use of resources
can mitigate operationalization costs. Developing your own office together with the owner of the
building can also lead to lower monthly rental rates. After all, circular transformations will not
necessarily mean more project costs, it only requires more expertise, patience, and planning. These
challenges could be reduced if such developments are adopted by the public and therefore
normalized. Government policy can enhance this circulartransition byintroducing facilitating laws and

regulations such as the zoning plan procedure discussed by Tb and El.

Overall, the concept of an integral office approach, showed in this case, illustrates how corporate
housing can mean so much more thanonly a building where people work. Itisthe central point of all
the activities (figure 22) regarding that company, the customers, the employees, and other tenants.
By seeingitasa society onits own, a holisticand healthy working environment can be created where
future proof values such as inclusiveness, sustainability and of course circularity are taken into

account.
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4.4 RHDHYV office Delft

The following case study is about an office location thatis still under development. The development
concerns a renovation of the former monumental faculty building of mining of the TU Delft. Itis a new
location in a new city, because the current offices of The Hague and Rotterdam will merge in this
office. This project will become areal showpiece of RHDHV because the scale and the challenges are
significant: transforming a monumental building that is over a hundred years old into a new
sustainable office is quite a job. The high sustainability ambitions in combination with circularity and
reuse in a buildingthat has a monumental status makes thisa complex case. RHDHV wants a future-
proof building for 2050, which is why they have opted for the ambition "Paris Proof'. An ambitious
goal because it will become the first monumental building with this label inthe Netherlands. On May
16, 2022, the redevelopment of the new location started. The building, dating from 1912, will be the
new home base for up to 800 employees. The completion of the building is planned for mid-2024.

Accordingto Th, RHDHV also preserved real estate heritage in this project:

“If we had not bought this building at the time, it could well have been demolished, there was a

chance.”’*?
]
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Figure 25: The former Mining faculty of the TU Delftin 1912, retrieved from: (Vlerken, 2023).

53 Tb 11:49 12-04-2023 (author’s translation)
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The building was purchased at the end of 2021 by RHDHV., which holds several functions in this
realization. Firstly, they are the client and owner, but they also participate in the design and
implementation. In this project, they are partly architects themselves, but also called in the
architectural firm Braaksma & Roos for the restoration and renovation part. The physical
implementation of the project is done by SPIE Worksphere. According to RHDHV, this is a conscious

approach that was also used in the previous cases as Fr quotes:

“With this we want to show what we can do, see it as a kind of business card to the customer. Lead by

examplein the sense of practice what you preach in enhancing society together.’”**

Wo and Fr highlight why the choice for a Brownfield development has been made and how the

municipality played animportantrole inthe realisation:

“There was also talk of doing a Greenfield development in Delft because a new business park is being
developed nearby, but we abandoned this because we felt it did not fit the vision of our company and
the message we want to convey to the customer. It would of course have been cheaper, but with a
view to practice what you preach and being a frontrunner in the field of circularity and sustainability,
this was the right strategy. The Municipality of Delft also assisted us in the development by granting
us an exception to the zoning plan regarding permits, so that we could still realize a company at an

educationaldestination.’”>

“In this development, we had to get through a change of use at the municipality: societal to office
function. Fortunately, the municipality was kind and gave us that permit because with this

development we contribute to solving the vacancy and make the area more dynamic. ’’>°

This shows the willingness of municipalities to stimulate Brownfield developments if there is a good

business plan.

The building, datingfrom 1912, isinsulation wise anightmare. Itis an eight-shaped building with high
floors, lots of single windows, many facades, and roofs, resultingin a lot of energy loss. Beforehand,
it was carefully examinedwhich ambitionswere feasible for this building, which ultimately resulted in
the label "Paris Proof". For an office, this means a maximum energy consumption of 70kWh per m2

of userspace. Note: thisis only the energy required for building-related installations, such as heating,

54 Fr n/a 24-03-2023 (author’s translation)
55 ‘W0 16:04 17-04-2023 (author’s translation)
56 Fr 37:49 14-04-2023 (author’s translation)
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cooling, lighting, ventilation, and user energy such as telephones and laptops. This should make the

building future-proof towards 2050.

Also, on the TU campus the office will become part of the valuable tech innovation community
consisting of thousands of researchers, entrepreneurs, and students. Thisis one of the uniquefeatures
of the office as it provides a study facility for the students as well. Especially in the w eekends, when
the employees are away, the building remains open for students to use as study area. In this way

RHDHYV fulfils theirambition of multiple/ circular use of space. As El quotes:

“In the weekends and after 5pm, the building is empty because all the employees are at home. It
remains open for students, so we use the building as efficient as possible throughout the week. This is
part of the circularity strategy because we repurpose and reuse the workspace. We also want to

connect with the students because they fit within the work ecosystem of RHDHV"’. 37

“The Delft Campus is the place to be forus as consulting engineers. We can easily collaborate within

the Delft innovation ecosystem and attract new talents.””>®

“As far as | am concerned, the Delft office has an excellent location. It is of course close to the
university, where we want to involve many students and with whom we want to exchange a lot of
knowledge. We also wanted a circular building, which of course gives a fantastic appearance as a

company.”™

The building furthermore provides space for small start-upsorcompanies within the same ecosystem

as RHDHYV so cross-pollination and cooperation can be facilitated.

“Multiple use of space by providing room for students and other companies within the same business

sector’’. ®°

57 El 6:37 12-04-2023 (author’s translation)

58 Fe n/a 03-06-2022 (author’s translation)

59 Wo 15:21 17-04-2023 (author’s translation)
60 Fr 18:53 14-04-2023 (author’s translation)
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4.4.1 Construction

Animportant aspect of this buildingis the factthatit hasa monumental status, this limitsin a certain

way the architectural possibilitiesin the redevelopment:

“Becausethe building is a national monument, we are not allowed to make any architectural changes

to the appearance.”®!

Animportantelementinthe renovationisthe covering of the inner gardens. The new office demands
more space as it has to offer a working place for a maximum of 800 people, something that is not
possible with the current floor space. Theroof willcoverthe formerinner gardens which will therefore
become part of the building. Because the roof has a reasonably good RC value (this is the thermal
resistance of acertain construction and thereforeindicatesthe insulating capacity), it also contributes
enormously to the total insulation which means that the facades adjacent to the courtyards do not
have to be insulated further. The roof has also been approved by the monument care agency,
somethingthattook a lot of time and effort, accordingto Fr. The roof is howeverone of the biggest
contributors of new materials in the construction. Although the supporting beams are made of
recycled steal, the circularity value of the total construction will decrease. Thisis a conscious decision

saysFr:

“We did not consider reusability with the glass roof, and we did not make it demountable either. This
was a conscious choice because we know that it will be there for the next 30 years anyway and the
chancethatit will fit on another building is also not that plausible. We could have chosen to make the
frame and beams from recycled wood, but this wastechnically almostimpossible. So, we are constantly

considering whether we can reuse something.’’®2

The floors and roofs will also be insulated from the inside and new double windows will be installed
in the existing window frames and triple windows in the new building parts on the outside of the
building. The atrium that will be created because of the solar roof gives an outdoors environment with
a cafeteriaand several meeting rooms made of wood who are easy to disassemble. This demountable

design makesrepurposingthemin the future aloteasier.

61 Fr 15:45 14-04-2023 (author’s translation)
62 Fr 16:51 14-04-2023 (author’s translation)
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“Forthedesign of the atrium, we incorporated Leesman's research into primary needs within an office.
As a result, we included the following aspects: acoustic comfort, sight lines were very important,
natural light and sufficient workplaces. It's not just about a hip environment, office comfort is more

important.”’%3

“We make an intelligent assessment of whetheritis feasible to do something circular, butin principle

S Q3 "‘_ %
we already have a very strong story in terms of reusing a building from 1912. This is already circular,

and | think that 95% of the walls, floors and ceilings have been reused.’’®*

Figure 26: Model of the roof covering the courtyard, retrieved from (Vlerken, 2023).

Figure 27: Cross section image of the roof covering the courtyard, retrieved from (Vlerken, 2023).

63 E| 25:5012-04-2023 (author’s translation)
64 Fr 18:55 14-04-2023 (author’s translation)
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Figure 29: Atmosphere impression of the atrium, retrieved from (Smedts, 2023).
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Figure 30: Notification letter which states that the closet will be removed to another office soon, retrieved from: (Verhoeven,
2023)

“Ifyou look at the furnishing package, we say that we wantto do everything fromreuse, so it becomes

circular. All fixed furnishing elements that are now being added will become circular.”’%®

Apart from a conservative monument care agency, which hampers the project progress, some other
complications occurred which are common when renovating an old Brownfield site. During
construction, they were confronted with unexpected asbestos and chromium 6, and old way to treat
surfaces of plastic and metal. To create a safe working environment, these materials need to be
removed orat least be coveredto prevent exposureto employees. Also, higher prices for construction
materials and labour do challenge the business case of this project. Another challenge, which also
occurred in the other cases, is finding the balance between circular targets and the energy
performance the building should deliver. As mentioned in previous chapters, the energy transition

and circular materials transition can hinder each other. An examplegiven by Mv and El:

“To save energy, the building will be insulated more, and solar panels will be installed. By doing this,
materials are added to the building which limits the MCl percentage. Ultimately, the goalshould be to

balance operational and material-related emissions: whole life carbon.’’%¢

65 Fr 16:30 14-04-2023 (author’s translation)
66 Mv n/a 31-03-2023 (author’s translation)

Page | 63



“The choice of second-hand materials can conflict with sustainability objectives in view of the

product’s lifespan.’””

“There are other challenges, which teach interesting circular lessons. For instance, bio -based insulation
material is thicker, so it does not simply fit into the cavity wall of a monumental building. And there is
a desired comfort of the end users, there are the requirements for nationalmonuments and there are

budgetary limits.””%®

The following quote illustrates again (also seen in previous cases), that retrieving second hand

materials can be quite a challenge:

“We are experiencing difficulties in finding the right materials that are second-handat the same time.
Luckily a system wall that is currently used in Rotterdam fits in the new office in Delft, otherwise we
had to pick a new one”. An additional problem that occurs with this is intermediate storage of such

materials, it makes it more expensive. %°

One of the biggest sources of waste was changing all the single glazed windows to double glazed
windows. Currently they are debating what to do with all the left-over windows. Some suggestions

were mentioned by Qh:

“Because we wantto minimize our material waste footprint, RHDHV is currently questioning what to
do with the removed windows. They could be used in the interior as partition walls between rooms or

be recycled into a floor forthe atrium or be used in art pieces to decorate the office.””°

67 £l 36:49 12-04-2023 (author’s translation)
68 Mv n/a 31-03-2023 (author’s translation)
69 Fr 32:40 14-04-2023 (author’s translation)
70 Qh 16:45 14-03-2023 (author’s translation)
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Some other initiativesthat enhance the project’s circularity performance: old steam radiators are
reused and being made operational in the new heating system. The old floors and ceilings of the
building are preserved to create a unique working environment. The trees in the courtyard are

choppeddownandthe woodis used formeetingroomtables. See followingimages:

Figure 31: Reuse examples of the Deflt case, retrieved from: (RHDHV, 2023)

The physical design of the working environment is dynamic and purpose specific. This means that
there are different areas to serve different purposes. For example, the floorplan is designed to
facilitate different styles of working, from working orbeingin a call privately (no noise disruption), to
an open desk setting in which colleagues work individually but are in the same room together
(background noise), to convention areas and iRooms where meetings can be held, and presentations
can be given (noisy atmosphere). This dynamicsetup has been seeninthe previous cases aswell and
has shown the effect on creativity, innovation, and cooperation. See the following floorplan for an

illustration:
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Figure 32: Floorplan RHDHV office Delft, retrieved from: (RHDHV, 2023).

“An open work environment where chance encounters take place and is very important for our

innovative capacity and involvement between people and groups, so to speak.”’”?

“The character and type of building is important, which contributes to an inspiring working

environment.”’’?

“That counts much more, because housing is about 1/10 of the operational costs compared to
personnel costs. So, investing in staff welfare saves a lot of costs, which can be invested in housing,
which reduces personnel costs. Investments in an inspiring environment, creative building, circular

environment pays off in the well-being of staff, which ensures lower operating costs. This also makes

circular developments more rewarding.”’”?

“We want to draw our colleagues to the office by providing a comfortable working environment and

a building with its own identity, because nowadays working from home is really tempting.”’”*

The followingimages illustrate the different room designs.

71 El 8:4312-04-2023 (author’s translation)

72 E| 26:58 12-04-2023 (author’s translation)
73 El 33:05 12-04-2023 (author’s translation)
74 Fr 27:22 14-04-2023 (author’s translation)
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Figure 33: Design images office rooms Delft 2024, retrieved from (RHDHV, 2023).

So, circularity is infested in the redevelopment of the former mining faculty building. Specifically,
RHDHV wants to reach an MPG score of less than 0,7 which is calculated in CO2 emissions per m2.
Less than 0,7 will mean the total CO2 impact of the buildingmust notexceed 250kg CO2/m?2. This is
firstly achieved by ensuring as much of the material used in the building does not come from primary
resources thus have been obtained circularly. Secondly, this score is achieved by ensuring the
operationalization of the building is as sustainable and climate proof possible. This will be further

enlightened inthe following chapter.

Atlast, aninteresting aspect of the construction processof this office are the co-creation sessions that
happen every few months. With employees from the former offices (Den Haag and Rotterdam), a
gatheringisarranged where they can provide inputforpossible design ideas and express their needs
for their future work environment. Furthermore, the development team responsible for the project
gives a webinarevery few months to enlighten the whole company about the progress that has been
made, obstacles thatare beingencountered and innovations that are being made. There isalso time

duringthese webinars foremployees to ask questions and to give feedback or provide ideas.
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4.4.2 Operationalization

Although the projectis not yet in operation in real time, there are already a lot of plans which will
ensure the operationalization of the office will be sustainable and as circularas possible. Community
building and cooperation are also part of the strategy to ensure a healthy and bustling work

environmentis created.

For the heating, the buildingis connected toa thermal storage system, where energy is extracted by
pumpingup groundwater. The buildingis currently still heated with gas boilers but will be completely
off gas and switch to low-temperature heating and high-temperature cooling. The investment of the
thermal storage system will be earned back within aboutten yearsandis crucial for the realization of

the Paris Proof label.

“To make the building future-proof and functional in terms of operationalization, we had to make
many adjustments. There wasno cooling, little fresh air, and little room. Initially, therefore, not suitable
for a modern office. Reusing the building is circular, but it was not future-proof and circular

construction is nothing more than making existing buildings future-proof.””*

Processing the thermal energy storage system in this building was quite a challenge, especially how
all the installations in the building could be processed and how the monument care agency would
agree tothis. Most of the coolingis provided directly by the soil. In addition, they also use air-to-water
heat pumps that can extract heat from the ambient air. But these pumps are mainly used as a peak
supply, forexampleduring cold winter days, as an emergency facility or for restoring the soil balance.
In almost the entire building, the delivery goes through climate ceilings, where various techniques
such as: lighting, heating, ventilation, sprinklers, sensors, smoke detectors and Wi-Fi points come

together.

“The installation is completely new and has a huge focus on ease of use and is therefore end-user-
oriented. The building is only cooled when it is in use, the building only gets fresh air when it is in use,

etc.”’’¢

These implementations can be considered as rather expensive investments but will return its

investmentinthelongrun. Thisis due to the operational approach accordingto El:

75 Fr 21:05 14-04-2023 (author’s translation)
76 Fr 16:08 14-04-2023 (author’s translation)
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“If you are a plan developer yourself, you can invest in sustainable materials. This initially requires a
higher investment but will ultimately save operational costs because the materials last longer.

Developers who are solely responsible for delivery will use cheaper materials.”’””

Wo highlightsthe otherside of developments where financial incentives are the main driver:

“Iam in daily contact with investors and developers, and | find it shocking how little incentive they

have for sustainable or circular developments, if it is 1€ more expensive to go green, they will not do

It 17778

Private developers andinvestors are therefore currently not the ideal partner in circular/ sustainable

developments. A strategy that RHDHV also appliedin this case is choice of relatively cheap locations:

“The property is notin a developed location. It was therefore not an A location, which means a lower
investorvalue and therefore less money spent on acquisition. This left more budget for renovation and

transformation.””?

“For example, the property value has gone from 3 million to 50 million, but we have also invested a

similar amount.”’®°

The building was not equipped with ventilation, so a completely new airtreatment system had to be
installed with three new air treatment units. RHDHV wanted to minimize the impact of these
installations onthe building, whichis why they are goingto place them inthe middle of the building,
because then fewer pipes are needed, and the diameter and surface of the channels is also limited.
The Paris Proof ambitionis not just a design ambition, but RHDHV also wants to realize itin practice
by checking and monitoring afterwards. This is an important difference with many of the current
methodologies. RHDHV will map the energy flows of the building to test the predetermined goals in
practice. One way to minimize energy consumptionis for example ademand-driven technology. When

no oneisin the room, it will hardly be lit, ventilated, or heated.

The lighting will also be experimented with. Upon entry, it will be set to 100 Lux, while the NEN
standard (Dutch Norm for lighting) prescribes 500 Lux. The goal is to average about 300 Lux. To

generate electricity for the building, the atrium roof is filled with solar panels. They are also looking

77 El 34:08 12-04-2023 (author’s translation)
78 Wo. 17:31 17-04-2023 (author’s translation)
79 Fr 21:22 14-04-2023 (author’s translation)
80 Fr 22:08 14-04-2023 (author’s translation)
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intoinstalling abattery so that the excess electricity can be stored instead of beingfed back into the
publicgrid. This strategyhas the following financialadvantage: when electricity is cheap, you can store
energy and use itwhen electricity is expensive. The battery must be placed outside, at the parking lot
because it is cheaper than indoors, and it is also a better solution in terms of safety. A lot of

investments in sustainability that according to Wo will pay offinthe end:

“Investments in sustainability also pay off in real estate value, nowadays many companies are looking
forsustainable properties with a certain certificate. As a result, the real estate value of the Delft office

will also increase considerably.”’®

The followingimage illustrates the main goals forthe development and how big of a share they each

represent.

17%

13%

%

) Q ‘ e

Design for Design for Adaptive  Flexibility
lifetime reuse Reuse
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Figure 34: Goals of the development of the RHDHV office Delft, retrieved from (RHDHV, 2023).
At the end of 2023 there will also be a new tram line to and from the campus, which is also very
favourable forthe office. Agood link with publictransport, as shownin the previous cases, is a primary

need forcolleagues. Eland Wo quote the following:

81 Wo 27:10 17-04-2023 (author’s translation)
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“Good public transport connection and accessibility, but also that people can go outside during their

break are primary office needs.”’®?

“The tram is reasonably around the corner now that it has finally been extended. That's great for

colleagues who don't come by car.”’®?

At last, the office will also enhance local biodiversity by collaborating with the local botanical garden
and the TU Delftin providing unpaved pavement and nesting possibilitiesinand around the building.
In climate adaptationthey try to make an impact by minimizing water usage and creating several water

buffers to mitigate flood risk caused by heavy rainfall.

82 E| 22:3012-04-2023 (author’s translation)
83 W0 24:03 17-04-2023 (author’s translation)
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4.4.3 Conclusion

In the search for a Brownfield location, this case showed that a company will need to have intrinsic
motivation to commit to a circular transformation because it is still more tempting to develop on
Greenfields. However, it also showed that the municipality is willing to legally cooperate in the
developmentifthereis a good business case. A suggestion from the previous cases that also applies
to this case when it comes to getting companies convinced to do Brownfield developments is a
mandatory step inthe zoning plan procedure. This forces companies to first make athorough analysis
whetheritis possibleto redevelop an existing building instead of developing something new. This was

alsoquoted by Th:

“A suggestion could be to add a legal step to the zoning plan procedure or whether reuse can take

place first. So, take a good look at the possibilities for use before demolition of a building takes place.”

84

Again, this case has shown that many challenges emerge when circularly redeveloping an old building
into a new sustainable working place. Some of these risks are mentioned such as the presence of
asbestos or chromium, poorinsulation capacity of the building and inefficient floor design. This cased
has shown that by thinking creatively and being willingtoinvest time and effortin the development,

it is possible to make a monumental building Paris proof.

Challengesinretrieving, transporting and eventuallystoring materials that are obtained second-hand
are also considered limitationsof circular officeredevelopment. In this case, the same suggestion was
stated about the potential of a regionally organized material banks for second-hand materials which

can serve as a hub to obtain materials forcircular developments.

This case has furthermore illustrated the challenge to combine circularity ambitions with sustainability
requirements. The more youinvestin sustainability and therefore add installations orinsulation, the
lessa developmentis considered circular because you add materials. Second-hand materials are also
considered less durable and therefore less sustainable. This cased showed how a balance between
these twois challenging but possibleto reach. Forexample, all waste that results from construction is
being considered forreuse first, if thatis not achievable the refurbish potentialis assessed and at last
recyclabilityis being considered to ensure nothingis thrownaway and therefore “wasted”’. A solution

mentioned in this case to deal with inefficient floor design/capacity is adding the atrium to increase

84 Th 24:22 12-04-2023 (author’s translation)
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the total floor space of the building. If adding new materials to the building is inevitable, at least
ensuringthe design is easily demountable afterwards is one of the solutions this case showed as well.

By doingso, the reuse potential of that object will increase.

Reuse of furniture from former officesis also being done in this case to increase the circularity score.
However, if some furniture does not fit within the style of the new building, it is being repaired or
refurbished. As thiscase also showed that a healthyand comfortable working environment is essential
for the creation of a buildingidentity. The identity of the building was also mentioned in the previous
case to be an important factor in creating incentive amongst employees to come to the office
regularly. Having a lot of employees on presentinthe office is thereafter shown to be importantfor
cooperative capacity of the company. Somethingthat is considered a real priorityin this project and
invested in a lot by designing the floorplan in such a way that it facilitates efficient and effective
working whileatthe same time also facilitating cooperation and cross pollinationwith other start-ups

and students to enhance creativity and innovation.

By making the building available for students and other companies and making areas that are
accessible for both RHDHV and externals, flexibility and multiple use of space is ensured which

decreasesthe total m2 needed and therefore decreases the CO2 footprint.

Investing in employee welfare by ensuring the office facilitates a healthy environment has shown to
be an expensivetask but worth iton the longterm. It was mentioned that most of the corporate costs
are employee-related soinvestingin office facilities will mitigate the largest portion of the costs. The
return on investment will however not be seen after several years, but not unusual with long term

strategies.

As mentioned before, making an old building like this sustainable and even Paris proof and energy
positive is a significant investment both financially and time and planning effort wise. But also, not
impossible as this case has showed. Easy fixes such as smart usage in for examplelighting, ventilation,
and heating (only go on when movementis detected), operational costs can be minimized. To do such
investments however, it is necessary to deprioritize financial motives. Because RHDHV was
responsible for both planning and construction but also end-user atthe same time, they were willing
to make these investments in advance. If a private investor, with a financial motive, is however
responsible for construction only, there are reasonable chances the construction will be economized

as must as possible which is nota healthy long-term strategy when it comes to sustainability.
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Althoughitis considered arisky developmentfinancially and planning wise, thiscase has also showed
some strategies to limit financial expenses. One strategy is minimizing operational costs and investing
in sustainable self-providing energy sources such as heat pumps, insulation, and solar panels. Such
investments also increase the real estate value of the building because Paris proof buildings are
becoming more popularamongst the corporate market. Anotherstrategyis choosinga building that
is not yet located on a so called: A location. This saves acquisition costs which leaves more space in

the budgetforcircular and sustainable investments.

In conclusion, this cased showed again that circular transformation of offices and creating a healthy
and innovative working environment is a combination of several priorities. Sustainability, building
identity, flexible floorspace design and use, cost cautious but long-term investment strategies,

efficient operationalization, mobility, and circularity all play arole in this development synergy.
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4.5 Case comparison

In this part, a brief comparison of the three cases mentioned above will be proved to serve as a

summary of this chapter where the mostimportant similarities and differences can be brought to light.

4.5.1 Similarities

Keyword Explanation Project phase

Material
banks

In all three cases, respondents have mentioned how difficult
it was toacquire second hand materials. The same suggestion
of a central point where these materials could be acquired
more easily was mentioned in by several respondents. This
makes circular construction easier, more common, and
therefore cheaper.

Construction/
renovation

Demountable
design

This conceptwas mentioned in every case and basically entails
that every construction that is being made in the office is
designed in a way that it is easy to be disassembled. This
makesreuse in the future easier.

Construction /
renovation

Planning
challenges

Each case mentioned the same challenges in planning of
circular construction. Looking for best practices, acquiring
materials and designing old buildings takes more time than
new developments. This makes Brownfield still less
favourable than Greenfield. Several ideas were mentionedto
mitigate these challenges.

Planning/ design
phase

Location

Each case is situated in an area that is not considered an “A
location’. Becauseitis notyetalocationthatis highly wanted
by other businesses, the acquisition price of the initial real
estate is lower which leaves more budget for investments in
sustainability and circularity. This is an advantage of
Brownfield locations.

Planning/ design
phase

Collaboration

In the interior design of each office, collaboration was one of
the main priorities. Internal collaboration was stimulated by
facilitating open working spaces and with several separate
meeting units. External collaboration was stimulated by
shared common spaces in the building that are used by the
externalsinthe buildingas well.

Construction/
operationalization

Energy

Every office regarded green energy provision and sustainable
energy use as high priorities. Because every building was
insulation wise a nightmare, large investments had to be
made to fulfil this ambition. This was done by smart heating
and lightinginstallations.

Operationalization

Mismatch

In every case, the mismatch between sustainable ambitions
and circularity goals was mentioned and examples were
given. It can be said that itis a challenging task to circularly
transform and old building while at the same time realizing
certain sustainability ambitions regarding material and energy
use.

Construction/
operationalization

Ownership

Amsterdam and Groningen showed the same ownership
structure were RHDHV was only operating as developer and
end-user, but not as owner of the building. This construction

Planning/
construction/
operationalization
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required a strong cooperation with a shared vision and
ambitions.

End-user

Inall three cases, RHDHV is project developerand end-user at
the same time. By developing your own office, they were able
to execute everything according totheirown vision and goals.
Choosing the right materials for a sustainable future was
being ensured. In Delft, RHDHV is also the owner of the
building.

Construction/
operationalization

Cross-
pollination

Each office has shared spaces and provides space for
externals. Although the externals are different in each case,
the concept remains the same. By mixing the employees of
RHDHV with others, innovation and creativity increase
through cross-pollination with the externals.

Operationalization

Shared
floorspace

Thisis inline with the previous similarity. By providing shared
floorspace with externals but also floorspace thatis shared by
several usages, operationalization circularity increases. The
space is used more efficiently which means the need for more
spaceis prevented.

Operationalization

Skin building

In every case, the exterior skin of the building remained
untouchedto keepthe original identity of the old building. in
Delft they were even bound by regulations regarding
monument preservation.

Construction/
renovation

Interior

Every case used as many office amenities of the previous
offices as possible to increase the circularity. First, the reuse
potential was analysed of an object, if it did not comply with
the design and aesthetics of the new office, it was repaired or
refurbished. If that was not possible, it was recycled or
downscaled as last resort.

Construction

Floorplan

The floorplan of each office is designed in a similar way with
the amount of noise as main indicator. Large open spaces to
promote collaboration, where a fair amount of background
noise is present. Separate meeting or convention rooms
where it can be reasonably noisy or individual or small
meeting pods where one can work completelyinsilence.

Construction/
operationalization

Floors

Amsterdam and Groningen share the same “one floor”
design. As seen in the cases and by the respondents, this
design tendsto enhance collaborationand cooperationwithin
the office because everyone is on the same floor and can
therefore interact with each other more easily.

Operationalization

City centre

All offices are located relatively close if not next to the city
centre. This follows the new trend where offices like to be
located close to the city centre instead of on the outskirts of
town. Being in the city has its advantages on employees and
the office’s surroundings as seen in the cases and in the
theory.

Planning/
Operationalization

Office use

This aligns with the multifunctionality of the offices, as the
offices mentioned in the cases are also used inthe weekends
by the relevant externals. This again increases the space
efficiency and therefore decreases the demand for more
space whichis more circular.

Operationalization
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Branding

Each office worked on giving the building and the working
environment its own unique identity. As shown in the cases
and mentioned by the respondents, creating an identity that
fits the local community motivates the employees more to
come to the office which increases collaboration and
innovation. This process was also called “branding” by some
respondents.

Operationalization

Regulations

Each respondent from the casesmentioned some suggestions
to enhance the transitiontocircular developments by adding
a legal step in the zoning plan procedure which forces a
project developer to look at reuse potential of a building
before it will be destroyed. This will stimulate circular
development and make the planning process more common
and therefore easiertoimplement and cheaper.

Planning/ design
phase

Co-creation

All offices implemented co-creation sessions in the planning
phase of the development process. Co-creation with
employees from former locations to ensure the new office fits
the needs and aligns with the identity of the community. In
this way the office provides a tailored working environment
for the local employee community. Designing an office with
the end-useras highest priority is avisionary approach.

Planning/ design
phase

Insulation

Each case showcased a particular challenge in insulation of
the old building. This is a major downside of renovation old
buildings to make them climate proof and energy efficient.
Something that must be considered when starting a circular
transformation.

Construction/
renovation

4.5.2 Differences

| Keyword
Ownership

| Explanation

There isadifferencein ownership between Delft and the other
cases. Delft is the only case where RHDHV has full ownership
of the building. In the other cases the building is privately
owned by a separate company.

Project phase
Planning/
construction/
operationalization

Externals

As mentioned, each office share some of its floorspace with
external companies/students. Although the concept is the
same, the externals are different in each case. In Amsterdam
the externals are small start-upsinthe creative and technical
branch. In Groningen it is mainly filled by students from the
vocational school, and in Delftitis a mix of small start-upsand
students from the technical university.

Operationalization

Main goals

Each office hasits own priorities regardingits vision and future
work environment. In Amsterdam, circularity was the
foremost goal in combination with a creative working
environment. In Groningen, the foremost goal was creating an
energy efficient building and inclusiveness by providing
learning spaces for the less gifted. In Delft, itisa combination
of circularity and sustainability while also wanting to create a
knowledge hub with bright technical students.

Operationalization

Community

Amsterdam connects less to the surrounding neighbourhood/

community than Groningen and Delft. Inthe other cases, there

Operationalization
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is a real interaction between members of the surroundings,
and they are integrated inthe office.

Municipality

Only Delft had an active cooperation with the municipalityas
they had to assists the development regarding the building
permit and a change in the zoning plan. Because they had a
good business case and really contributed to the liveability of
the neighbourhood, this exemption in the zoning plan was
granted.

Planning/ design
phase

Extra space

Inonly the Delft case, thefloorareahad to be enhanced which
was done through the construction of the atrium, to comply
with envisioned capacity. The buildings of Amsterdam and
Groningen offices had overcapacity which they used to house
the externals. Delft had to be upgraded to ensure it would be
sufficient to house 800 colleagues at one time and fit several
dozens of studentsin there.

Construction
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5.0 Discussion

In this chapter, each sub question will be answered following the empirical research. This is followed
by an explanation how these answers align or contest with insights from the literature by delving into
the meaning, importance, andrelevance of the results in relation to the theory. Following from this are

recommendations for furtherresearch.

5.1 Answer to sub question one

How is the relevant national and European policy framework affecting the circular redevelopment

of inner-city Brownfield sites?

A question was asked during each interview in which the interviewer asked the respondentsif they
experience guiding policies regarding their development of brownfields. All of them answered that
there is no active policy framework which guides, stimulates, or limits brownfield development in
relationto greenfield development. Some respondentsin the case studies addressed the preference
of local authorities for infill development, but no hard regulations were mentioned. The Delft case
illustrated how zoning plan policies can hinder certain brownfield developments because they do not
fitin the current destination description and that close cooperation with the municipality is essential
in thisregard to let the development succeed. The most prominent policy that was mentioned quite
often in the case studies is the Paris Proof label which is a requirement for new offices (Tuinenga,
2022). This affects the circular development of Brownfield sites quite significant as it was showcased
that circularity and sustainability do not go along too well. Making a building more sustainable by
adding durable materials and increasing its energy efficiency through insulation and sustainable
installations decreases the circularity score of that development. The Paris Proof label aligns with the
Green Deal policy mentioned in the theory which is coordinated from the EU (Sessa, Russo, & Sica,
2022). The other EU policies that were mentioned on page 21and 22 and the Dutch “NOVI”’ policyon
page 23 did not return in the interviews orthe case studies. What some respondents did mention is
the fact that more active steeringfrom the local governments through laws and regulations could be
beneficial forthe transitionto circular developmentsin the building sector. According to the literature
thisinstitutionalstructure is already present but apparently not operativein practice (Rijkswaterstaat,
2018). Especiallyactors such as private investors can use more incentive to implement more circular
building projects. Financial challenges and planning complications were mentioned as the main
reasons that most developers currently do not proceed with circularity in the building sector. Active

policy could therefore be beneficial in this branch.
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5.2 Answer to sub question two

How are the projects where RHDHV offices are relocated to inner-city Brownfield sites

operationalized in terms of construction and renovation?

As seen fromthe multiple case studies that were executed, the projects follow a similarapproach as
the theoreticalframework discussedin paragraph 2.2.2. It starts with an extensive planning and design
phase which according to theory and respondents appears to be quite a considerable job compared
to (greenfield) developments. Finding best practices, acquiring second hand materials, and renovating
anold building take up more time and planning which appears to make it more expensive at first which
isalsomentionedinthe theory on page 16 (Henderson & Raco, 2006). The cases furthermore showed
how co-creation increases user friendliness. Designing the office around theend-useris a new concept
that RHDHV appliedto ensure the working environment is according to the needs and wishes of their
employees, this was also mentioned in the theory on page 19 and 20 (Ginneken, 2023). Then there is
the remediation phase which was not that special in the discussed cases because the former buildings
were not categorized as heavy industrial. The onlywork that had to be done regarding the removal of
toxins were asbestos or chromium related. Although anticipated in advance, it still slows down

renovation works which causes extra costs as mentioned by Montgomery(2011) in the theory as well.

Thenthe renovation phase was executed whichwas done inasimilarmannerin all three cases. Most
of the exteriorskin and interior frame of the building remained intact to maintainthe original identity
of the building and reuse as much materials as possible considering circularity ambitions. Where
necessary new installations, insulation or materials were added to align with current and future
sustainability goals and comply with a modern working environment. Although the tricky part with
having circularity and sustainable ambitions at the same time is that they contradict each other. New
installations are sustainable, but it decreases the overall circularity. Office amenities were reused as
much as possible from previous offices and second-hand materials such as meeting rooms made from
containers. Logistically they all experienced challenges with acquiring second-hand materials
externally. A suggestion was given to locallyorganize materialhubs where second-hand materials can
be easily acquired. Everything in the construction was mindfully put together with the futurein mind:
demountable designs to make it easier to disassemble in the future. This increases the so called
“promised circularity”. Only forthe first case, actual MCl percentages where known which showshow
much of the building’s massis circular (Stahel & MacArthur, 2019). It was shown that high percentages
where reached. According to respondents, the Groningen case was scoring even higher on the MCl

index.
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5.3 Answer to sub question three

How are the projects where RHDHV offices are relocated to inner-city Brownfield sites currently

operating and maintaining circular and sustainable standards?

The operationalization phases of the projects were mainly dominated by sustainable ambitions and
creating/ maintaining a creative, collaborative, and innovative working environment. To start with
sustainable ambitions, which was operated by ensuring the buildings have alow energyusage overall.
By generating their own green energy and consuming no more than that, the buildings are energy
neutral which means they do not need power from the public net. Proper insulation, a reasonable
challenge considering the buildingswere outdated, was also an important step in ensuring the energy
usage of the buildingis as efficient as possible. Minimalenergy loss results in fewer energy demands.
Modern installations such as heat pumps and cold/ warm storage were used as well to have an
efficient energy operation. Standard procedures such as separating waste, having own coffee cups
and vegan canteens all contribute to the office having an as low carbon footprint and impact on the

climate as possible. This aligns with the theory about the Paris Proof label (Tuinenga, 2022).

Considering the working environment, the offices all maintain an open and collaborative working
sphere. In the design, the end-user was prioritized so it meets the needs of their employees and
externals and the original identity was remained through branding. Thisenhances the group feeling,
creativity and innovation according to respondents and makes the colleagues want to visit the office
more often. Accordingtothe respondents, this is crucial to make the office an effective working place.
The office floorplan facilitates collaboration by making different areas designated to cooperate and
mix with other colleagues duringindividual work. Plenty of separate meeting rooms are also ensured
and open places such as the canteens are open for externals as well. This is another concept in the
operationalization that can be considered unique forthese cases. RHDHV made their office available
for externals such as start-ups and students to firstly fill up the extra space that was available in the
building, but more importantly: facilitate cross-pollination and innovation with others. This idea align
with the theory of Jacobsabout a mixed environment (Jacobs, 1961). Through this concept, employees
of RHDHV can link with externalswithin the same expertise and integrating withstudents is benefidal
for knowledge sharing and future endeavours. The single floor design in Amsterdam and Groningen

also contributesto the collaborative capacity of the office.

The location of the office also plays a role in operationalizing a modern working environment. The

offices are all located close if not next to the city centre which makes it easy for colleaguestogofora

Page | 81



lunch walk in the town square. The respondents addressed that this is a big advantage of the new

offices. This was also mentioned in the theoryby Ginneken (2023) about the post-COVID office trend.

5.4 Answer to sub question four

Which lessons in circularity can be taken away from the case projects?

Some key lessons can be taken away from these cases. Firstly, some technical lessons that arise from
the case studies are that redesigningan old building is a careful practise where preservation and reuse
should be prioritized. The skin for example, should remain untouched as much as possible. Where
necessary, add installations or insulation to enhance the sustainability of the building. But adding
materials, and especially newmaterials, will decrease the overall circularity of the building. The cases
showed that acquiring second hand materials is now a difficult job which can be made easier by
organizinglocal materialbanks. Demountable designs will increase promised circularity becauseit will
be easier to dissemble the construction afterwards. Reuse is always preferred over recycling or
refurbishing because it requires the least amount of energy to acquire that material this aligns with
the theory about 10R’s of circularity mentioned on page 13 (Cramer, 2020). Especially in office
amenities, reuse has great potential because the stuff can be acquired within the company. Finding
best practices, logistics and planning make circular projects more challengingthan new developments.
And ambitions such as sustainability and energy neutral conflict circularityambitions. Finding the right

balance hereis keyfora good result.

Although circularity was the focus in this report, the cases showed that creating a modern working
environment regard including much more aspects than that. It is a combination of several values and
ambitions that shape the workplace of the future. Overall, the concept of anintegral office approach,
showed in this case, illustrates how corporate housing can mean so much more than only a building
where people work. Itis the central pointof all the activities (figure 22) regarding that company, the
customers, the employees,and other tenants. By seeing it as asociety onitsown, a holisticand healthy
working environment can be created where future proof values such as inclusiveness, sustainability

and of course circularity are considered.

5.5 Research interpretations and implications in relation to theory.

The results presented in the case studies are broadly in line with the theory discussed in chapter 2
Firstly, many aspects of the circularity ladder(10R’s by Cramer 2020) returnedinthe practical cases.
It could be noticed that reusing of materials was largely preferred over refurbishing or recycling

because it takes less energy to do so. Redesigning an office with minimal interventions and
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applications on the carcass was the way to go for RHDHV. The concept of reducing also returned in
multifunctional use of space. Simultaneously, the concept of urban mining was noticeablein the cases
as well, because inthe Delft case, they aimed to have zero constructionwaste.So, everything that was
removed from the building such as single glazed windows were given a new purpose and eventually

downscaledinthe endif there were no othersolutions.

Spatial influences of these Brownfield developments were alsorecognizablein the casesas mentioned
by Sessa, Russo, & Sica, 2022 inthe theory. Forexample, apart from preventing building vacancy, the
Delft case really revitalized the area by adding other functions to the areaand combining work, retail,
and knowledge driven technology in an urban area. For this reason, they were granted that building
permit because the municipality realised, they were enhancing the spatial quality and liveability.
Amsterdam contributed to the revitalization of the emerging innovative area of Sloterdijk and
Groningen contributed to the local community by providing space for the vocational school. The
concept of a multifunctional office with mixed use in the same building also aligns with J. Jacobs’s
(1961) theory about the benefits of amixed neighbourhood. Itis the same principle but thenexe cuted
on building level. Another concept of Jacobs that was executed in theory in the cases was historical
site preservation. All the buildings preserved the original structure, especially the Delft case because

it is considered monumental heritage.

Furthermore, challenges of Brownfield development mentioned in the theory clearly returned in
practice in the cases. Challenges such as extra project time, costs, remediation and material
infrastructure and logistics were mentionedin the cases. Theory about the Paris proof label and the
successive TENB label where a building should be completely energy neutral were alsousedas concept
in the cases. All the offices of RHDHV had energy neutrality as one of their foremost ambitions. The

theory explained that Paris proof is merely a beginning phase of eventually being energy neutral.

The theory about the pandemicinfluences was also clearly recognizable in practice in the cases. The
theory addressed that nowadays many employees practice hybrid working and barely visit the office.
RHDHYV is contradicting this trend by making the office as appealing and comfortable as possible, so
the employees are drawn to the office. Creating such a working environment is crucial for the
creativity, collaboration, and innovative capacity of an organization. The theory confirms that modem
officesare seen as a social place where creativity and brainstorming with other colleagues should be

prioritized.

Theoryabout the EU policy frameworks appears to be lackingin practice in the casesas respondents
addressed that there are no active and hard laws or regulations that regard circular office
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transformations. Only the Paris proof label which indirectly follows from the green deal policy was

mentioned quite alot.

From the theoretical framework, the project lifecycle from Pediatiti et al (2005), relates seamlesslyto
the practical examplesinthe cases. The different stepsin the project cycle were clearly recognizable
in the cases. The theory from the framework for researching CE in the built environment (2.2.1) can
also be appliedin the result part. First, the research dimension meso-level (buildings) was very
applicable inthisresearch, butalso micro level (materials) was recognizable within the construction.
Acquisition of second-hand materials (supply) and demand were quite a struggle in the cases. As
Pomponi & Moncaster2017 alsostate is that researchinthe CEis subject to many frames, discourses,
and biases. This was recognizablein the perception of theinterviewees. Everyone perceives circularity
and sustainability in a different way which makes it more challengingto draw general conclusions or
theories fromthis datasource. The different research dimensions such as behavioural (with regard to
office end users), governmental (with regard to circularity and sustainable policies), technological
(with regard to circularity practices in construction, renovation and energy provision and
conservation), economic (regarding costs and budget challenges of circular transformations),
environmental (with regard to minimizing carbon footprint of modern offices) and societal (general

development of CE transitionin the built environment) can be related to the cases.

The last framework about assessing the sustainability of Brownfield rede velopment projects by
Williams and Dair (2007) was considerably present in the cases. The following highlighted sentences

returnedinthe development of the RHDHV offices, the third column describes the project phase.

Sustainability ‘

assessment
Economic sustainability objectives (Williams & Dair, 2007, p. 30)
1. Enabling | “Reduce energy consumption in construction.”’ C
businesses to be | “Reducewastein construction.” C
efficient and | “Minimize energy and water consumption.” 0]
competitive “Provide developments with renewable energy powersources. ” C
“Provide high quality urban design, including secure premises. "’ C
“Provide high quality buildings that are flexible and can be adapted C
with minimum costs.”
“Provide transport infrastructure to meet business needs.”’ P
2. Promote local | “Provide higherdensities to enhance commercialviability.”’
economicdiversity | “Provide a mix of uses to increase viability and vitality of commercial 0
areas.”
“Enable a supply of properly serviced land and business premises.”’
“Uselocally produced goods and materials in construction.”’
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3. Support | “Provide a mix of uses to give choice of employment.”’ 0]
employment “Develop high quality buildings for manufacturing and commercial
opportunities activities.”
“Increase the recruitment of local unemployed people.”’ 0
Social sustainability objectives (Williams & Dair, 2007, p. 30)
1. Ethical standards | “Ensureethical trading throughoutthe supply chain of a development.” | O
during the | “Provide a safe and healthy work environment.”’ O
development “Comply with labor conventions (non-discrimination/reasonable 0
process hours)”
2. Provide | “Providespacefortraining.” (0]
adequate local | “Provide open space forcommunity benefit.” 0]
services and | “Develop good quality energy efficient buildings for community 0]
facilities to serve | activities.”
the development “Offer a mix of retail spaces.” 0]
3. Provide hosingto | “Develop a mix of housing tenure and type.”’
meetlocal needs. “Provide affordable housing.”’
“Provide high quality and flexible buildings that minimize the use of C
resources.”
4. To integrate the | “Provide multiple links to adjacent neighborhoods”’ (0]
development “Reject or discourage gated developments.”’
withinthelocality | “Createa mix of transport provision with a variety of modallinks to P
services, work, leisure, and homes.”’
“Provide good access for people with disabilities. ”’ (0]
5. To conserve local | “Reuse locally valued buildings.” C
culture and | “Design developments to reflect local heritage and use local C
heritage, if | materials.”
appropriate
Environmental sustainability objectives (Williams & Dair, 2007, p. 31)
1. To minimize the | “Userenewable materials, e.g., sustainably producedtimber. Use C
use of resources recycled materials, e.g., aggregates.”
“Userenewable energy sources, e.g., wind turbines, photovoltaiccells.” | O
“Design developments for minimum waste during construction, life, C
and after-life.”
“Use materials with low energy inputs.” C
2. To minimise | “Remediate contaminated land.”
pollution “Reduce air pollution including dust during construction.”
“Mitigate noise pollution both during and after construction.”
“Provide infrastructure for public transport, walking, cycling.”’ P
“Raise densities on sites within 800 m of existing centres, services, and
transport corridors.”
“Design buildings for minimum energy consumption in use.”’ C
3. To protect | “Conserve flora, wildlife, and habitats on site.”’ (0]
biodiversity and the | “Provide wildlife refuges, such as ponds and wild areas.”’ 0]
natural “Usesustainable urban drainage systems to protect rivers and water (0]
environment courses from pollution and flooding.”’

Overall, the results provide a general pathway on how to execute circular office transformations on
Brownfield sites. Itfills the knowledge gap on how to apply principles of the circulareconomy on the
buildinglevel (meso) (Pomponi & Moncaster, 2017 ) and for the post Covid office market specifically.

Because thisisan emergingtrend, the resultsretrieved in this research can be consideredscientifically
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relevant. The results should therefore be takeninto account when considering how to operationalize
a similar project. Yet, the cases also illustrate how each project is unique on its own and should

therefore be addressed as such. A tailored strategy for each specificcase is the way to go.

5.6 Recommendations for further research

Following the earlier mentioned limitations, suggestions for furtherresearch can be to have a more a
varyingrange of cases both interms of origin but also quantity. In terms of origin, one could think of
cases that have been conducted in different scenarios from different clients such as municipalities.
Also, who executes the projects could be researched more broadly. Now, cases of just one
organization have been examined while other cases such as Vasim Nijmegen or Strijp S in Eindhoven
could also be interesting to compare to the cases analysedin this research. Although the purpose of
those redevelopments was different (notonly offices but also housing and cultural purposes), it would
still be interestingto see the differencein the approach and the way these projects were executed in
terms of circularity and sustainability. This would also increase the extensiveness of the case study
which adds to the quantity of cases. This is necessary to really make statements about inner-city
Brownfields for the whole of the Netherlands, this must be considered. The generalizability will
improve from which the external and internal reliability will enhance as well. Secondly, more
interviews could be conducted, especially in other sectors such as governmental actors. This side of
the stakeholder composition has now been left out, and to really geta holisticview of those projects,
these could be good actors to add. This would especially be beneficial in providing an in-depth

clarification of the policy research question.
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6.0 Conclusion

In this chapterthe research will be concluded by answering the main research question. Resulting from
this are recommendations following the results regarding the topic and the limitations of the research

will be explained.

6.1 Main research question answered

To conclude the research, the following question is answeredwhich provides the core message of this

report.

How are circular practices being implemented in the construction and operationalization
phase of projects that turn inner-city Brownfields to modern offices in The Netherlands?

Circularity wise, the research has shown some practices in the cases that were successfully applied
and can be consideredabest practice for circular office transformations on inner-city Brownfield sites.
Starting with the planning phase, challenges regarding location and building potential can be
overcome by analysing the building potential with several different expertise and thus looking atitin
a holisticway. Brownfields located relatively close to city centres appearto be a good fit for offices in
the creative and engineering sector. Overcapacity can be used to provide office space to externals as
seenin the cases and under capacity can be solved by developing constructions that merge with the
former buildings such as the atrium. With circular projects, materials are difficult topic as the aim
would be toacquire everythingsecondhandedto remain withinthe ambition. As seen from the cases,
this is a challenge that all circular projects in the Netherlands might face, because an organized

infrastructure foracquiring second hand materialsis notyeta reality.

Furthermore, logistics and storage are other elements which make circular transformations a
challenging business. Overall, the cases highlighted the need for facilitating policy frameworks that
make circular transformations more common and therefore an easier practice. Inth e cases, preferably
reuse and otherwise refurbishing/recycling as much of the former structure and materials as possible
was applied. When materials from external sources were added, they tried to use as much from
former offices as possible to remain within the circular ambition. Everything that is newly designed
should be easily disassembledto enhance promised circularity which makesfuture reuse considerably
easier. The research also highlighted the challenges regarding circularity and sustainability amb itions
and how they contradict each other. Providing proper insulation and modern energy installations in

an old building will hamper circularity ambitions. Circular practices in the operationalization phase
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were done by usinga dynamicand open floor plan where mixed use and multiple use of space were
ensured. Through this strategy, the space is used more efficiently per square meter, which means less
space and thus materials are needed in the end. Sharing the floorspace with others also increases
collaboration, innovation, and creativity with an overall better office cohesion. In this way, the office

also provides somethingto the surrounding community by integrating externals.

The research also showed that circular projects tend to have more costs in the beginning than new
developments. This can be mitigated by not choosing an expensive “A-location”, this saves costs in
building acquisition and leaves more budget for circularinvestments. Alsodeveloping your own office
creates opportunities to arrange lower rental fares with the building manager and gives you the
control over which materials are used and where they come from. In this way, construction and
operationalization of circular projects can be aligned with circularity and sustainability ambitions.
However, the research also illustrated how circularity is merely a part in the process of designing
modern office spaces. Sustainability, energy efficiency, inclusiveness, social aspects, and collaboration
are also important ambitions to consider when creating a modern work environment. These values
should be centred around the end-user of the office, which is the employee. By organizing cocreation
sessions, they can provide valuable input to align the future office with their needs and ambitions.
Brownfields provide great opportunities and potential when transforming them into offices. Certain
challenges will arise, but with an open-minded, creative, and innovative mindset, it is possible to

create a responsible and circular working environment forthe future.

6.3 Recommendations from the research

This section will contain a step-by-step recommendation strategy which are a summarized result of
the lessons learned from the cases and the research in general. It follows the Brownfield project
lifecycle framework and regards the planning/ design phase, construction/ renovation phase and

operationalization phase.

Planning / design phase

Location choice
As shown in the cases, the choice of location for a new office is one of the first stepsin the process
and simultaneouslyone of the mostimportantones. It can determine eventually how well the working
environment is infested in its surroundings and how well it can be accessed by its end user. The
following points summarize the main areasto focus on while picking the right location:

e Nearmobility hubs as accessibility appeared to be a priority foremployees.
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e Closerange of the city centre.
e Emergingneighbourhoodsthatare becomingpopular.
e No “Alocation’” tosave acquisition costs and leave investment budget.

Ownership structure
Inthe cases two different ownershipstructureswereillustrated. Two where the building was managed
by a different company, and one where the developer was building owner as well. Especially in the
firststructure, itisimportant to closely cooperate with the building owner to ensure sustainability and
circularity ambitions are met. The following points show the main recommendations regarding this
topic:

e Beincontrol of yourown project by being planner, developer, and end -user.

o Ifthe development willbe done externally, ensure materials are circularand durable.

e Ifyou do notown the building, closely cooperate with property managerto shape the same

vision and ambitions.

Co-creation
This step has appeared crucial in the planningand design phase of projects that turn Brownfield sites
into modern offices. Eventually the employee will have to use the building so designingitaccording to
their needs is crucial in creating a comfortable and healthy working environment. As shown in the
cases, this could be achieved by organizing co-creation sessions with the employees. The following
points highlight why co-creationisan essentialstepinthe design:

e Ensuresthe office meetsthe needs of its employees.
Fits the identity of the surrounding areaand community.
Thinking out of the box.
Enhance creativity and innovation.

Overcome challenges
As highlighted in the cases and the theory, several challenges appear when developing Brownfield
sitesinto modern offices. Some challengesregard extra costs, time, and complexity to design and plan
such a project. The following points mitigate the challenges mentioned in the cases:
e Arrange lowerrentfares with property manager by developingyourself, this saves costs.
e Arrange material depotsto efficiently acquire, store and transport second-hand materials.
e Cooperate closely with municipality for building permits, proper business case required.
e Zoningplan procedure should be added by municipalityto stimulate circularity
considerations.
e Cocreation helpswith finding best practices.
e Calculate buffertimeinthe projectinadvance so unexpected challenges are easier
mitigated.
e Decide on priorities, what the foremost ambition is (sustainability, circularity, energy).

Construction/ renovation phase

Demountable design
Considered a bigstep that can be executedin advance to ensure the building can be transformedina
circular way in the future. Considering that the building might be transformed in the future and
therefore implementing thisin the design can mitigate recycling or reusing effortsin the future. See
following points that highlight the reasons why ademountable design is beneficial:

e Increase promised circularity by using easily disassembled designs (nails instead of glue).

e Flexible design decreases disassembling costs.

e Flexible designincreases user potential (mixed use).
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e Flexible design decreases energy consumption in disassembling phase.

Material choice
Ensuring sustainability in the construction and operationalization of a building starts with the choice
of materials. It determines aspects such as carbon footprint, energy input, and durability. The
following pointsillustrate the recommendations when deciding on which materials to use:

e Use durable long-lasting materials, initial investment will be higher, but downturn will be

better.

e Use locally produced materials to reduce carbon footprint.

e Use materials with low energy input (timber).

e Use second hand materials and minimize use of primary raw materials.

Circularity practices
A core message in this research. It relates to the earlier mentioned theory about the levels of
circularity and which practice is preferred overthe other. A higherlevel of circularity means that the
energytodo this practice is less and thus the impact on the climate. See following bullet points:

e Prioritize refusing, redesigning, and reusing because circularity levels are higher.

e Refurbishingorrecyclingwhen previous practices are not possible.

e Recoveringordownscalingaslastresort.

Building preservation
An importantaspect when dealing with older buildings that might contain historical heritage oreven
a monumental status. A core conceptin Brownfield redevelopment and something that makes these
developments worth it compared to new developments. Preserving the old identity of the buildingin
making a new office should always be considered when doing projects like this. Seefollowing points
that can serve as guidance when considering a Brownfield redevelopment:
Minimize adjustments/ interventions to exterior/ skin of the building.

e Cherishbuildingidentitypreservationin new design.

e Preserve historical value and heritage.

e Integrate a moderndesignintothe old environmentto shape new office identity.

Interior
The interior eventually determines how well the building can operate as a modern working
environment and how well the employees can operate in the building. It determines furthermore
several aspects such as productivity, creativity, and collaborative capacity of the building. See
following points that can serve as guideline when thinking aboutinterior design:

e Reuse amenitiesfrom former offices.

e Acquire second-hand objects with minimal usage intensity (closets, partition walls).

e Openfloorplanwith different functions and sound levels for an optimal work environment.

e Single-floordesign enhances cohesion and interaction between colleagues.

e Facilitate multifunctional use of space and mixed use of rooms through a dynamicdesign.

e Create overcapacity tofacilitate office space for externals.

e Centreinteriordesign aroundthe end-user: office employee. Use cocreation input.

Energy

Nowadays a crucial aspect in determining the sustainability of a building and one of the core focus
points of companies when decidingon a new location. Energy consumption and efficiency is not only
beneficial to operationalization costs but also to its surrounding climate. The first stepsin creating an
energy efficient building are made in the construction phase. See following recommendations
regarding energyin construction:
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e Investinproperinsulation.

e Reduce energy consumption in construction by picking the right materials and efficient
design.

e Reduce construction waste and loss of energy, all waste should be repurposed.

e Considerenergy efficiency in building design, minimizeloss of heat.

e Provide space forrenewableenergy sources (solar panels).

Remediation

This is a challenging but necessary step when considering a Brownfield redevelopment. Especially
industrial heritage could contain damaging substances that are not acceptable in a modern working
environment. Other substancessuch as asbestos used to be acommon material in the construction of
buildings but are now seen as a hazard for human health. One should therefore always consider a
thorough remediation analysis to mitigate harmful materials (asbestos, chromium).

Operationalization phase

Collaboration
Acrucial aspectindeterminingacompany’sefficiency and therefore its successis proper collaboration
internally.Asseeninthecases, an office’s designcan determineits collaboration capacityagreat deal.
The following points are recommendations on how a building’s interior can facilitate properintemal
collaboration:
e Enhance cohesion by open spacestoimprove social interaction.
e Motivate employeestocome tothe office asit will improve collaboration and innovation.
e Facilitate and motivate cross-pollination amongst employees and externals.
Improve cooperation, social interaction, creativity, and innovation through active
collaboration.

Long term vision
Achievingresultsin terms of sustainability and circularity are not alwaysdirect and might require some
patience and a long-term vision. Especially investments made in this sector can be considered quite
significant at first when no direct results are perceived. The following tips can help tailor the right
strategy for such projects:

e Create a holisticstrategy thatis durable forthe longterm where all values are considered.

e Look fora synergy between sustainability and circularity to let them coexist.

o Acceptthe fact that sustainability and circularity might hampereach otherin the process.

Energy
Being efficient in energy use in the operationalization phase follows the previous point about
construction. Itis one of the mainfactorsin determiningthe sustainability of a building and thus how
well an organization takes its responsibility in the transition to a more circular economy. See the
following points how to operationalize an energy efficient building:

e Minimize energy usage by smart cooling/ heating/ lightinginstallations.

e Planto meetthe TENB requirementsinthe future to have a truly energy neutral office.

e Minimize the loss of energy through waste, recycleand repurpose.

e Onlyuserenewableenergy sourcesand generatethemyourself.

e Minimize water consumptioninthe building.

Share the building
A unique strategy that was highlighted in the cases and appeared considerably effective in dealing
with overcapacity but also enhancing an organization’s creativity, efficiency, and impact on its
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surroundings. Sharing the building with externals also appeared to increase their own employee’s
productivity. See the following points that explain why one should consider sharing the office with
externals:

e Improve cross-pollination with externals.

e Improve interaction with surroundings by getting engaged with the local community.
Share knowledge with relevant companies and students.
Openthe buildingsin the evenings and weekends for externals to enhance space efficiency.

Branding

Something that is in close relation with building preservation and integrating a building’s former
historical identity is branding the office. By integrating local identity ofthe community and the building
intoa modern office design, employeesare more drawn towork on location instead of at home as the
cases have shown.

Responsibility
In the transition to a more sustainable and circulareconomy, taking responsibility with yourself is the
first step. Companies with a considerable impact should be front runnersin taking responsibility fora
sustainable future. The following pointsillustrate how this can be achievedinthe operationalization
phase of a modern office:
e Use fair-trade and vegan productsinthe office and canteens.
e Helpthe community by providing easy work.
Provide space fortraining.
e Enhance biodiversity.
Conserve flora, wildlifeand habitats on site and add enough green.
e Considerclimate adaptation by adding blue infrastructure and urban drainage.

Mobility
At last, the office location should be easily reachable by its employees. This is a big determinant in
office occupancy. If the effort is too significant to reach to office, one might consider working from
home instead. The following points can be used as recommendations in ensuring proper mobility:

e Good accessibility for publictransport, car, and bicycle use.

e Enough parking spacesfor bicycles, electricand normal vehicles.

e Swiftaccessto city centre and walking routes.
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6.3 Limitations of the research

Although the research was considerably extensive with many sources of information, data that was
analysed and interviews that were taken, certain statements can be questionable. Firstly, the three
casesthat are discussed happened within the same organisation (RHDHV). The generalizability of the
results is therefore questionable because cases in other scenarios, for different companies or other
external factors can be perceivedin other ways. The external reliability of this research is therefore
less significant. The cases provide insight in how other projects could implement circular office
transformationininner-city Brownfields, butit should not be considered as the onlypossible strategy.
This should be considered when reading the recommendations and concluding statements of this

research.

The internal validity of the researchis questionable as well because the cases are very dependent of
each other. Because they are operating within the same vision and strategy of a company, thereis a
lot of correlation between the cases. To draw conclusion from this correlationisan obvious practice
and less scientifically relevant than drawing conclusions from correlation of independent cases.

Nevertheless, the cases are unique examplesin theirown way and should not be seen asidentical.

General reliability of the research can be consideredsufficient because triangulation has been ensured
through the analysis of corporate data, interview data (13 interviews) and theoretical literature. The
only questionable aspect are the interviews as the interviewees are mostly from within the same
organisation (RHDHV) and have the similar professions. Within the pool of interviewees, project
developers, office end-users and investors have been encountered, but not from the governmental

corner. So, the people who execute and make policy have notbeeninterviewed.
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Appendices
1. Time planning

Time planning

Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week week
Activity 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Introduction

Problem statement
Research questions
Relevance

Literature study
Theoretical framework
Conceptual framework
Research method

Case studies
Interviews

Database research

DEYERENEIH
Conclusion
Discussion

Recommendations
First concept
Final version

Indonesia

Figure 35: Time planning scheme

2. Interview guide — semi structured interview

Objective — which information would| like to retrieve?

| would like to know how the concept of circularity is manifested in the processof transforminginner-
city Brownfield sites into offices. Are they bounded by or supported by policies in the process of
implementing circularity or choosing a location (greenfield vs brownfield). What is their experience
with Brownfield redevelopment? Do they like it, and do they see a future init? | would also like to
know if they notice achange in office demands and how they adapt the development. How they work
togetherwithinvestors orauthoritiesand neighbouring owners. Do they thinkabout the regeneration

of the area?

Introduction

Hello, my name is Rick Hartingsveld and I’'m a studentin the master Spatial Planning for Land, Planning
& Real Estate. I’'m currently conducting research for my thesis, and | would like to ask you some
questions regarding that topic. It's about the redevelopment of inner-city Brownfield sites into
modern offices that meetthe needs of post-covid office employeesin acircular way. The objective of
the research is to find out how the concepts of circularity are manifested in the construction and

operationalization phase of the process. The format of the interviewis semi-structured, so | have some
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predetermined questions, but | would like to encourage you to tell as much as you’d like. So, if you
want to tell a story or have specific examples about a certain subject, feel free to share everything.
The data gathered from these interviews will serve as my main information source in my research.
Are you okay with me usingthis information and recording thisinterview? It will be sorely for me so

I’'m able to transcribe it afterwards.

Warm-up Questions

1. Whatis yourname?

.Location of Brownfield sites

4. How do you decide which plot or building will be refurbished into an office (or house)?

.Possible follow ups:

Is there guidance from the local authorities or do you work together with owners or
investors?

- Do youlookat surrounding amenities or corporate clusters?

- Do youconsiderthe vicinity of transport hubs? (Foremployees or residents)

- Arethere guiding policies or reqgulations for picking a Brownfield location?

5. Howdo you see the role of green spaces, such as rooftop gardens and outdoor meeting
areas, in the design of modern offices and in creating sustainable, liveable cities?
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6. Canyoutell me something aboutpossible challenges or opportunities you encounter when
redeveloping inner-city Brownfield sites?

- Whatdo you prefer, within the existing borders of the city or outside?

Circularity

7. Whatare yourthoughts on circular inner-city Brownfield development, and how do you see it
contributing to urban revitalization?

8. How can the use of circular materials contribute to a closed-loop system, where waste is
minimized, and resources are maximized?

9. Whatare some of the economic, environmental, and social benefits of using circular
materials in modern offices, particularly in the context of Brownfield development and urban
revitalization?

.Follow ups:

- Which materials are easy to reuse?

- Which materials do you prefer to reuse?

- Which materials in yourexperience are mostly reused and which materials or parts of a
building are almost never reused?

- Challenges and benefits?

- For which reasons do you decide to use a new material, and do you consider how this
material is retrieved?

- Arecostsa leading factor in choice of material (new materials)?

Page | 103



Policies

11. Are there restraining policies or regulations that limit possibilities for Brownfield
development?

- Forexample, forced circularity?
- Orlimited in the choice of material?

12. Are there facilitating policies or reqgulations that support the development of Brownfield
sites?

- Funding frameworks forinner-city development?
- Subsidies forsustainable urban development or circularity ?

Office design

13. Do you currently notice a differencein the design of offices? If yes, please elaborate.

14. Whatare someinnovative technologies orapproaches thatyou think could be used to create
sustainable and adaptable workspaces?

15. Canyoushareany insights on how circular material use can help to create more adaptable
and flexible workspaces that meet the needs of a changing workforce?

16. How can we design modern offices that can accommodate a hybrid workforce, including
those who work remotely or have flexible schedules?

Cooling down questions
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17. Do you haveinteresting projects upcoming soon?

19. How do you see the future of circularity in the building sector and the future of Brownfield
redevelopment?
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