
 
 

Delft University of Technology

Questioning Collaboration in the Circular Built Environment
Multi-cycle, Multi-scalar and Multi-level Perspectives in the Renovation Sector
Chan, Paul W.; Fishman, Tomer; Gruis, Vincent; Hu, Mingming; Schruijer, Sandra; van Marrewijk, Alfons;
Vrijhoef, Ruben

Publication date
2023
Document Version
Final published version
Published in
Proceedings of the 39th Annual Conference

Citation (APA)
Chan, P. W., Fishman, T., Gruis, V., Hu, M., Schruijer, S., van Marrewijk, A., & Vrijhoef, R. (2023).
Questioning Collaboration in the Circular Built Environment: Multi-cycle, Multi-scalar and Multi-level
Perspectives in the Renovation Sector. In A. Tutesigensi, & C. J. Neilson (Eds.), Proceedings of the 39th
Annual Conference (pp. 721-730). ARCOM, Association of Researchers in Construction Management.
Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.



Green Open Access added to TU Delft Institutional Repository 

'You share, we take care!' - Taverne project  
 

https://www.openaccess.nl/en/you-share-we-take-care 

Otherwise as indicated in the copyright section: the publisher 
is the copyright holder of this work and the author uses the 
Dutch legislation to make this work public. 

 
 



 

 

 
 

THIRTY-NINTH 
ANNUAL 

CONFERENCE 
 
 
2023 
September 4-6 
 
 
 
PROCEEDINGS 
 



 

 

Association of Researchers in Construction Management (ARCOM) 
PROCEEDINGS OF THE 39TH ANNUAL CONFERENCE 
 

Edited by Apollo Tutesigensi and Christopher J Neilson 

 

First published 2023 

978-0-9955463-7-0 
 

Published by 

Association of Researchers in Construction Management (ARCOM) 

7 Bell Yard, 

London 

WC2A 2JR 

United Kingdom 

 
© Association of Researchers in Construction Management 

 

All rights reserved. No part of this publication may be reproduced in 
any material form (including photocopying or storing in any medium 
by electronic means whether or not transient or incidentally to some 
other use of this publication) without the permission of the copyright 
holder except in accordance with the provisions of the Copyright 
Designs and Patents Act 1988. Authors of papers in these 
proceedings are authorised to use their own material freely. 
Applications for the copyright holder’s written permission to 
reproduce any part of this publication should be addressed to: 

 

 

Apollo Tutesigensi 

Association of Researchers in Construction Management (ARCOM) 

7 Bell Yard, 

London 

WC2A 2JR 

United Kingdom 
Email: conference@arcom.ac.uk 

 

ARCOM Declaration: 

The papers in these proceedings were double-blind refereed by members of the scientific 
committee in a process that involved, detailed reading of the papers, reporting of comments to 
authors, modifications of papers by authors and re-evaluation of re-submitted papers to 
ensure quality of content.



 

Chan, P W, Fishman, T, Gruis, V, Hu, M, Schruijer, S, van Marrewijk, A and Vrijhoef, R  
(2023) Questioning Collaboration in the Circular Built Environment: Multi-Cycle, Multi-
Scalar and Multi-Level Perspectives in the Renovation Sector In: Tutesigensi, A and Neilson, 
C J (Eds) Proceedings of the 39th

 Annual ARCOM Conference, 4-6 September 2023, 
University of Leeds, Leeds, UK, Association of Researchers in Construction Management, 
721-730. 

QUESTIONING COLLABORATION IN THE CIRCULAR 
BUILT ENVIRONMENT: MULTI-CYCLE, MULTI-
SCALAR AND MULTI-LEVEL PERSPECTIVES IN THE 
RENOVATION SECTOR 
Paul W Chan1, Tomer Fishman2, Vincent Gruis1, Mingming Hu2, Sandra 
Schruijer3, Alfons van Marrewijk1&4 and Ruben Vrijhoef1&5 

1 Faculty of Architecture and the Built Environment, Technische Universiteit Delft, PO Box 5043, 
2600GA, Delft, Zuid-Holland, The Netherlands. 

2 Institute of Environmental Sciences, Department of Industrial Ecology, Leiden University, PO Box 
9518, 2300RA Leiden, The Netherlands. 

3 School of Governance, Utrecht University, Bijlhouwerstraat 6, 3511ZC, Utrecht, The Netherlands. 
4 Faculty of Social Sciences, Vrije Universiteit Amsterdam, De Boelelaan 1081, 1081 HV Amsterdam, 

The Netherlands. 
5 Building Future Cities, Utrecht University of Applied Sciences, Postbus 182, 3500AD, Utrecht, The 

Netherlands. 

Research on the circular built environment has to date focussed mainly on technical 
aspects of circularity in the built environment, emphasising the development of 
methods, tools, and frameworks to facilitate technical solutions that can narrow, slow, 
close, and regenerate materials cycles.  Despite progress made in understanding the 
technical possibilities of circularity in the built environment, and although there has 
been longstanding acknowledgement that new forms of inter- and transdisciplinary 
collaboration are needed to accelerate and scale up solutions for the circular built 
environment, studies have also consistently highlighted the lack of collaboration as a 
significant barrier.  In this position paper, we argue that existing research tends to 
focus on collaboration at the level of the building project, and this neglect calls for 
developing longer-term collaboration for circularity as a multi-level transition that 
considers the interactions between multiple parties involved in extended and multiple 
product lifecycles traversing multiple scales beyond the building project. 

Keywords: circularity; multi-cycle; multi-scalar; multi-level; transitions 

INTRODUCTION 
Globally, there is growing interest in developing a circular built environment and to 
meet several societal and sustainability transitions, such as the energy transition and 
the provision of affordable housing.  A critical challenge in these transitions lie in the 
need to transform, renovate, and adapt existing buildings at scale (International 
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Energy Agency, 2020).  Yet, at the same time, it is well-known that, relying on 
traditional linear-economy methods of ‘take, make and dispose’, the sector is 
extremely resource-intensive, consuming around 40% of the world’s raw materials 
with only a small proportion of these (for instance, around 3-4% in the Netherlands) 
being reused at the end-of-life (e.g., Schut et al., 2015; Pomponi and Moncaster, 2017; 
Kanters, 2020; Wahlström et al., 2020). 
Research on making the circular transition has to date focussed mainly on technical 
aspects of circularity in the built environment, emphasising the development of 
methods, tools, and frameworks to facilitate technical solutions that can narrow, slow, 
close and to a lesser extent regenerate materials cycles (e.g., Pomponi and Moncaster, 
2017; van Stijn and Gruis, 2020; Çimen, 2021).  Experimental pilots abound that 
stress the importance of circular designs that promote a greater degree of 
standardisation and modularisation to facilitate demountability and reuse of materials 
(e.g., Buildings as Material Banks, ud.).  Despite progress made in understanding the 
technical possibilities of circularity in the built environment, two significant scientific 
and practical blind spots remain under-examined.  Firstly, research has focussed 
mainly on circular designs for new buildings, with far less attention on renovating and 
adapting existing buildings.  Applying circular design and construction approaches to 
renovation is particularly challenging, since solutions must consider limitations and 
barriers stemming from the original construction and current user preferences (e.g., 
Stolker and van Stijn, 2021).  And because renovations are often conducted with the 
aim of increasing the energy efficiency and thereby reducing emissions during the use 
of buildings, a ‘whole life cycle’ approach is thus necessary. 
Secondly, although there has been longstanding acknowledgement that new forms of 
inter- and transdisciplinary collaboration are needed to accelerate and scale up 
solutions for the circular built environment, studies have also consistently highlighted 
the lack of collaboration as a significant barrier (see e.g., a recent review in Çimen, 
2021; and Kooter et al., 2021; Sudusinghe and Seuring, 2022).  Knowledge and 
guidance are still lacking as to what and how these new forms of collaboration can be 
put to practice (e.g., Çimen, 2021; Adams et al., 2017; Kirchherr et al., 2018; Leising 
et al., 2018; Ollàr et al., 2020; Çetin et al., 2021).  In this position paper, we argue that 
research on collaboration in the built environment will need to expand the focus to 
consider how collaboration can be stimulated and sustained beyond the level of the 
building project.  Where circularity is concerned in the context of building renovation, 
there is a need to situate collaboration within the context of multi-level transitions 
(Geels, 2020) that in turn accounts for the interactions between multiple parties 
involved in extended and multiple product lifecycles traversing multiple scales beyond 
the singular building project (e.g., Dokter et al., 2021; Heurkens and Dąbrowski, 
2020). 
This position paper is developed as follows.  First, we sketch out ongoing transition 
towards a circular built environment in the context of building renovation, 
highlighting how challenges of a conservative sector navigating through the 
uncertainties of the circular transition can stymie the potential for engendering 
collaborative practices.  Second, while there has been longstanding interest in 
studying collaboration in construction management research, studies have so far 
focussed on fostering collaborations at the project level.  These tend not to consider 
collaboration that stretches over multiple product lifecycles in the longer-term.  Third, 
using real-world examples, questions are raised with a view to better understand and 
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develop collaboration that cuts across multiple levels of analysis and multiple spatial 
scales. 

REVIEW OF PREVIOUS STUDIES 
The transition towards circular renovation of buildings is now in a turbulent period 
and has attracted societal and academic attention (Leising et al., 2018).  Although 
there have been experiments in pilot projects to address circularity in building 
renovation, these are limited in terms of scaling up new practices (van Bueren and 
Broekhans, 2013), in part due to the technical focus of these pilots.  Consequently, this 
technical emphasis downplays social and psychological aspects, which are also (if not, 
more) critical for driving learning and behavioural change (see Stam et al., 2023).  
The invention and acceptance of new construction techniques by the organisations 
involved in circular renovation asks for a change in the kind of collaborative 
behaviour in the construction chain, one that moves away from the adversarial climate 
of power play and competition often associated with the construction industry (van 
Marrewijk et al., 2014; van Marrewijk et al., 2016). 
Indeed, the conservative culture of the building renovation sector is a well-known 
obstacle that prevents the sector from breaking away from well-known traditional 
routines and scaling up new management practices (Wamelink and Heintz, 2015).  For 
example, the ‘renovation accelerator’, which is the bundling of renovation work, was 
intended to transform the renovation of social housing in the Netherlands by 
exploiting synergies and economies of scale.  This has reportedly failed due to ossified 
cultural practices in the sector (van Belzen, 2021), which reflects a larger history of 
failed attempts to change the Dutch construction sector into a high-quality and 
innovative sector (e.g., Priemus, 2004; Nijhof et al., 2008; Sminia, 2011; van 
Marrewijk et al., 2014). 
While the narrative of deficiencies in previous reforms persists, past prescriptive calls 
and roadmaps for cultural change can be difficult to realise since these do not 
emphasize reflective practice that stimulates how (rather than what) cultural change 
can happen, the constraints and contradictions that might emerge, and how 
practitioners can overcome these.  A high level of uncertainty regarding the costs and 
benefits of interventions remains (Meglin et al., 2022).  This uncertainty prevents 
actors in the building renovation sector from looking more broadly than short-term 
financial impacts to their respective organisations, which in turn leads to non-
collaborative behaviours (Liu et al., 2019). 
While the technical possibilities of circular solutions are relatively well researched, a 
significant yet under-examined bottleneck lies in driving behavioural change through 
inter- and transdisciplinary collaboration (e.g., Pomponi and Moncaster, 2017; Rios et 
al., 2022).  Although collaboration has been identified as a key factor to scale up and 
accelerate circularity in the built environment, studies that develop new ways of 
collaborating are rare, particularly in the context of building renovation.  Except for 
Leising et al., (2018), studies often reiterate the perennial problem of a lack of 
willingness to collaborate (e.g., Adams et al., 2017; Kirchherr et al., 2018; Ollàr et al., 
2020; Çetin et al., 2021; Dokter et al., 2021; Kooter et al., 2021) rather than to 
produce the practices, structures, and strategies on how to make collaboration work 
for the circular built environment. 
Furthermore, where collaboration has been addressed in previous studies, these tend to 
narrowly focus on the single building project.  For example, in a recent systematic 
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review of 110 studies on collaboration in construction, Deep et al., (2021) identified a 
number of key enabling factors, including trust, commitment and reliability, that 
facilitate collaboration in the context of project execution decisions that can contribute 
to project productivity.  Koolwijk et al., (2022) also found that financial rules can 
create or constrain the conditions lead to the building of trust and a no-blame culture, 
which in turn lead to the promotion or prevention of long-term project collaborations. 
A common feature in studies on collaboration in construction is the characterisation of 
the industry as a fragmented sector of different professional actors/roles vying for 
their respective self-interest, often identifying critical success factors to offer 
prescriptions for addressing such fragmentation.  Yet, already two decades ago, such 
research has drawn critical attention.  Murray and Langford (2003), for instance, 
argued that scholars have focussed narrowly on the usual suspects (i.e., the client, 
contractor, and designer), often centring attention on a narrow set of performance 
measures (typically of time and cost) when addressing the problem of fragmentation 
(see also Chan, 2023).  In responding to the trend of partnering in the late 1990s, 
Bresnen (2007) critiqued prescriptions of strategic alignment, standardisations, and 
performance benchmarking, and argued that exhortations of collaboration downplayed 
the complexities, fragilities, and problems of collaboration. 
Two decades on and confronting the challenges of circularity in the built environment, 
it appears such criticisms remain relevant.  In calling for innovation to develop 
sustainable built environment, Lizarralde et al., (2014) analysed 50 peer-reviewed 
case studies to highlight how studies have generally focussed on internal project 
stakeholders while ignoring collaboration and participation of external stakeholders, 
particularly engagement with community actors external to the project.  They noted 
especially the need to go beyond integration of project teams to consider how multiple 
clients can come together to embark on more ambitious projects and champion 
innovation that goes beyond the status quo to meet stronger environmental and social 
goals.  Raouf and Al-Ghamdi (2019) also reviewed 43 qualitative studies and 24 
quantitative studies on integrated project delivery to show how time and cost 
performance measures within the boundary of the construction project still shapes 
studies into delivery models and analyses of collaboration and integration. 
Indeed, in tracing the social networks of front-runners in circularity in the built 
environment, Gerding et al., (2021) also demonstrated how networks of the usual 
suspects of clients, contractors and designers often keep new actors such as the 
circularity advisor at bay, thereby reducing the influence of these actors in pushing 
forward the circularity agenda.  Chen et al., (2021) also systematically reviewed 
literature on construction supply chains.  They concluded that previous studies tended 
to dwell on the project level, by focussing narrowly on design-to-production, 
production-to-logistics, and production-to-site-assembly phases, reinforcing the 
enablers such as project-level contracts and incentives, knowledge sharing systems at 
the project level and technological enablers such as linked databases for design 
coordination, design for manufacturing software platforms and automated monitoring 
technologies.  The emphasis on project-level collaboration constitutes, as Vosman et 
al., (2023) argued, a significant barrier in developing what they termed as "project-
transcending innovation" (p.458) that can transform the built environment considering 
the grand challenges of climate change adaptation and the circular economy. 
Thus, to achieve a circular renovation industry there is a need to investigate and 
develop long-term collaboration beyond the scope and scale of the project.  As 
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Jacobsson and Söderholm (2022) recently articulated in their essay on homo 
projecticus, project managers are often guided by temporal and scope bracketing, 
which, while reducing complexity and containing uncertainty within the confines of 
the project, can risk becoming "blinders that prevent decision-makers from seeing the 
bigger picture […] unforeseen ethical consequences or consequences related to 
sustainability occurring as a long-term, or parallel, effect of the actions taken" (p.318).  
In the next section, questions are raised as to how, in addressing these sustainability 
consequences through the reuse of building materials and components, there is merit 
in considering the significance of multiple and extended product lifecycles, 
accounting for the dynamic interactions between multiple levels from projects to 
industry regime to society at large, and across multiple scales covering cross-sectoral 
cooperation at an area-based neighbourhood scale. 

DISCUSSION 
Raising new questions about collaboration in circular building renovation: towards 
multi-cycle, multi-level, and multi-scalar perspectives 
Unlike project-based design and construction of new buildings, a key distinguishing 
feature of circularity in building renovation is the longevity of built environment 
products (e.g., structural elements, building services), with many lasting several years 
or even decades (e.g., Dokter et al., 2021).  The variety of built environment products 
also means that collaboration in the circular built environment must extend beyond the 
building project (‘here and now’), to consider multiple product lifecycles that extend 
into the longer-term future (Rodríguez et al., 2020).  For example, solar panels are 
increasingly offered as a renovation option to provide a useful source of renewable 
energy to meet the energy transition.  In 2020, the number of solar panels installed just 
in Amsterdam grew by 70%, with nearly half a million panels already installed in 
Amsterdam.  Yet, more and more panels are replaced prior to reaching their end-of-
life, leading to unnecessary use of new, increasingly scarce, and toxic metals (see 
Kerp and Jönsthövel, 2021).  Furthermore, in the European context, new solar panels 
tend to be produced and imported from far away countries like China.  Therefore, 
there are long-term uncertainties surrounding the supply, long-term maintenance, and 
safe decommissioning of solar panels at the end-of-life so that the hazardous materials 
contained in these panels can be reused safely and efficiently.  Yet, this requires 
collaborative arrangements that go beyond the lifespan of the single project to cover 
the lifetime of the solar panels set within the uncertain context of renovation and 
maintenance decisions over the lifetime of the building.  Thus, there is also the 
likelihood of developing collaborative relationships with not-yet-known parties in the 
chain, especially given how the lifespan of a building and its products may outlive the 
lifespan of the firms providing the products and services in the first place. 
While projects have been conceptualised as portals of innovation for sustainable 
building (van Bueren and Broekhans, 2013), optimisation of project decisions can also 
jeopardise wider societal challenge of resource and energy efficiency.  To avoid what 
Hall and Bonanomi (2021) termed as the “tragedy of the project” where partners 
withdraw too many resources from the project leaving a depletion of resources 
available in the common pool, project decisions need to be situated within a multi-
level transition framework so that decisions for circular renovation can be done in 
coordination with transforming the regime and changing broader behavioural and 
societal norms and values (Heurkens and Dąbrowski, 2020; Rios et al., 2022; Stam et 
al., 2023).  To date, though, consideration of multilevel perspectives in relation to 
construction projects is rare (see e.g., van Uden et al., 2022; Chan, 2023). 
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In challenging current narrow focus on the building project, there is a need to rethink 
spatiotemporal dynamics of the activities and relationships (e.g., Jensen et al., 2016) 
in producing the circular built environment.  A perennial challenge with circularity is 
to secure the appropriate reusable and recyclable materials at the time and place that is 
needed (Chan et al., 2021).  This requires the timely involvement and embedding of 
emerging new actors that are currently not integrated, e.g., circularity advisors 
(Gerding et al., 2021).  In addition to inter-organisational project collaborations, there 
is scope to consider presently-underexamined inter-sectoral collaborations (e.g., 
between construction, manufacturing, and the logistics sectors) with a neighbourhood 
focus (e.g., Koch-Ørvad et al., 2019; Hedborg and Karrbom Gustavsson, 2020; 
Çimen, 2021).  Koch-Ørvad's et al., (2019) study is a noteworthy example of taking a 
multi-scalar collaboration approach.  They presented a case study of Gamle Mursten, a 
Danish company the specialises in cleaning and selling reused bricks.  Although there 
is an estimated potential to reuse 47 million bricks a year, as a disruptor, Gamle 
Mursten faced many obstacles including the ability to stimulate demand in the market, 
getting access to old bricks, and regulatory hurdles in certifying the structural strength 
and quality of reused bricks.  Koch-Ørvad et al., (2019) observed that Gamle Mursten 
tackled these challenges by concurrently starting six projects, half of which were 
aimed at addressing the problem of access to reused bricks (i.e. supply-side problem) 
and the other half targeted at improving the documentation and certification problem 
(i.e. to stimulate demand), in order to build the ecosystem and secure their position as 
intermediary to stimulate supply and demand for reused bricks in Denmark (see also 
Vosman et al., 2023). 
Koch-Ørvad’s et al., (2019) study raises an important knowledge gap in terms of 
seeing beyond the construction project.  When the ‘project’ is often examined in 
construction management research, there is often a tacit assumption that the project is 
a ‘building’ project.  Attention is then placed on identifying optimal pathways to 
ensure that the building is completed on time and on budget.  Yet, the analysis of 
Gamle Mursten shows that alongside the ‘building’ project, companies can often start 
other concurrent projects to facilitate change and innovation.  This multi-project 
context is rarely considered in the construction management literature.  Indeed, their 
study was also revealing of the multi-level practices of confronting and negotiating the 
existing regime (e.g., by offering alternative value propositions and collaborative 
opportunities to demolishers and finding ways to circumvent prevailing certification 
schemes) through micro-level routines in the building project.  In so doing, they also 
show how Gamle Mursten combined both exploration and exploitation in growing the 
use of reused bricks. 

CONCLUDING REMARKS 
This position paper builds on growing interest in the sustainability transition of 
moving towards a circular built environment.  While studies on circularity have 
focussed on the design and construction of new buildings, circularity in the context of 
building renovations is relatively under-examined.  Despite recognition of the 
importance of collaboration in the circular transition, existing studies have tended to 
highlight the challenges and problems with collaboration while falling short of 
presenting possible solutions.  In this position paper, an argument has been made to 
consider collaboration beyond the project level, to take into account multiple and 
extended product lifecycles, multiple levels of engagement in the circular transition, 
and multi-scalar collaborations that consider the ecology of adjacent projects 
alongside and beyond the 'building' project. 
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In taking multi-cycle, multi-level and multi-scalar perspectives to study and develop 
ways to collaborate in circular renovation, several critical questions can be raised for 
future research.  First, from a multi-cycle perspective, there is a need to shift our 
thinking away from project-based collaboration to collaboration over multiple product 
life cycles.  Yet, given that part of the ambition of circularity is to prolong the lifespan 
of products, there is a need to address the challenges of collaboration in the context of 
the uncertainties associated with not-yet-identified partners, particularly in the repair 
and maintenance of products and especially since products are, in principle, likely to 
outlive the lifespan of the firms that produce these products in the first place.  Second, 
from a multi-level perspective, the shift away from project-based collaboration 
necessitates collaboration with the less-usual stakeholders in the regime.  How can 
new actors such as the circularity advisor and local communities external to the 
project be embraced and empowered to influence choices made at the project level? 
How can lessons be captured and spread from collaborations at the project level to 
transform the regime? 
Third, from a multi-scalar perspective, in moving away from simply looking at the 
'building' project, questions remain as to how scholars and practitioners can strengthen 
coordination across multiple projects, perhaps at a neighbourhood level.  To date, 
research is limited in explaining how actors in/from one project (can) coordinate with 
actors in adjacent projects, within a firm (as in the case of Gamle Mursten) or across 
firms at an area level, so that the demand and supply of secondary materials in the 
market can be better connected.  What are the opportunities and obstacles of 
collaboration beyond the local context of the project, including collaborations with 
actors at multiple scales such as neighbourhood area, city, national and inter-national 
scale, to facilitate the transition in circular building renovation? In any case, taking 
multi-cycle, multi-level and multi-scalar perspectives will likely alter the framing of 
the construction manager and her/his role beyond the narrow confines of delivering 
the project in a timely and cost-effective manner.  In what ways will taking such 
perspectives alter the role of the construction manager, and their facilitation of 
collaboration beyond the project, remain an area for further investigation. 
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