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Abstract:

This master’s thesis explores how collab-
oration can reduce stakeholder-perceived
risks related to implementing circular
economy practices in Denmark. A liter-
ature review identified 25 barriers to cir-
cularity, many of which are closely tied to
risk. The study found that risk is a cen-
tral concern limiting the uptake of circu-
lar approaches. The research question of
this thesis:

stakeholder-perceived risks associated with

How can collaboration reduce

implementing circular economy in reno-
vation projects?  is answered through
17 semi-structured interviews with stake-
holders across the building sector. Sev-
eral stakeholders expressed a need for
new forms of collaboration that facilitate
shared risk and build trust.

on a theoretical framework of cooperation

Drawing

through network, partnering and strategic
partnerships. It is concluded that partner-
ing is currently the most effective model
for collaboration when implementing the
circular economy. It offers a structured
yet flexible approach that supports early
stakeholder involvement, joint problem-
solving and more equitable risk distribu-
tion. While partnering does not elimi-
nate risk, it can enable a more supportive
environment for circular innovation. Its
success, however, hinges on strong com-

munication and a commitment to trust-

building.

The content of the report is freely available, but publication (with source reference) may only take place in

agreement with the authors.
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Dansk Resumé

Dette kandidatspeciale undersgger barrierer for implementeringen af cirkuleer gkonomi i
byggebranchen i Danmark. Risiko er identificeret som en af de vaesentligste udfordringer
i denne sammenhaeng. Med dette som afsset undersgger specialet, hvordan forskellige
aktgrer opfatter og handterer de risici, der er forbundet med cirkuleere tilgange. 1 alt
er der gennemfert 17 kvalitative interviews med aktgrer involveret i renoveringsprojekter,
blandt andet bygherrer, entreprengrer og radgivere.

Interviewene er kodet af to omgange. Den fgrste kodning danner grundlag for besvarelsen
af det fgrste underspgrgsmal: "Hvordan opfatter og handterer interessenter de risici, der er
forbundet med implementeringen af cirkuleer gkonomi i renoveringsprojekter?" Analysen
viser, at aktgrerne generelt har en forsigtig og risikoorienteret tilgang. De leener sig op
ad traditionelle arbejdsgange og gennemprgvede lgsninger. De identificerede risici og
usikkerheder begraenser implementeringen af cirkuleere tiltag. For at overkomme disse
usikkerheder og risici peger aktgrerne péa et behov for nye samarbejdsformer, hvor risiko
kan fordeles, og hvor der skabes trygge rammer for eksperimenter og innovation.

Dette leder til det andet underspgrgsmal: "Hvordan kan samarbejde struktureres
for at understgtte implementeringen af cirkuleer gkonomi?" Hertil blev den anden
kodning af interviewene benyttet sammen med en teoretisk ramme, der omfatter
tre samarbejdsformer: Netveerkssamarbejde, partnering og strategiske partnerskaber.
Analysen viser, at partnering er den mest relevante samarbejdsform i denne kontekst. Hvor
netveerkssamarbejde minder om den nuveerende. Partnering benytter en mere struktureret
og forpligtende tilgang, uden den langsigtede binding og kompleksitet, som strategiske
partnerskaber indebeerer.

Gennem besvarelsen af disse to underspgrgsmal adresseres specialets overordnede
problemformulering: "Hvordan kan samarbejde reducere interessenters oplevede risici
forbundet med implementeringen af cirkuleer gkonomi i renoveringsprojekter?" Den fgrste
analyse kortleegger de oplevede risici, herunder tekniske, gkonomiske og sociale risici
samt lgsninger, som aktgrerne selv foreslar. Partnering fremhaseves som en metode
til at imgdekomme disse udfordringer ved at muligggre tidlig inddragelse af aktgrer,
styrke tilliden i projektorganisationen og fordele risiko mere balanceret. Pa baggrund af
kandidatspecialet kan det konkluderes, at partnering er en seerligt velegnet samarbejdsform
i den made, byggebranchen er struktureret pa i dag. Partnering er dog ikke en
universallgsning og eliminerer ikke risiko, men kan hjelpe med at fordele den mere
retfeerdigt.
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Preface

This master’s thesis is our final report as part of the Master of Science program in
Environmental Management and Sustainability Science at Aalborg University.

Our thesis explores the implementation of circular economy in the building sector with
a particular focus on identifying barriers and risks and suggesting improvements to
these. We chose to explore this field of research due to the growing relevance of
circular economy approaches in addressing environmental challenges, especially in resource-
intensive industries such as construction. Our interest was further sparked by the evident
gap between circular economy policy ambitions and practical implementation, which we
sought to better understand through this study.

We hope that the results of our thesis contribute meaningfully to both academic discourse
and practical considerations regarding sustainability transitions and risk management in
the building sector. It is our intention that the findings may support future research, policy
development and implementation strategies within the field.

Reading instructions

In this thesis, citations follow the Harvard referencing style: (Author, Year). The first
mention of any abbreviation is written in full, followed by the abbreviation in parentheses.
Figures and tables are referenced according to chapter number and sequential order,
(Chapter #. Figure/Table #). The blue text boxes provide summaries of different sections,
while the green text boxes indicate sub-conclusions.
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Understanding the Barriers
to Implementing Circular
Economy in the Building
Sector

1.1 Introduction

In the 1990s, the building sector were responsible for 40 percent of global natural resource
extraction and a third of the energy consumed globally [Rees, 1999|. After two decades,
the building sector remains the world’s largest raw materials consumer, responsible for
25-40 percent of global emissions [World Economic Forum, 2016|. The use of resources
and the generation of waste occur throughout the life cycle of a building [Benachio et al.,
2020]. However, the demolition of buildings generates most of the waste, as materials
are often discarded at the end of their life due to limited opportunities for reuse [Akanbi
et al., 2018]. In this thesis, the building sector refers to the entire life cycle of buildings
including both existing buildings and new construction. It is chosen as the reference
point because it encompasses both aspects while covering both the construction sector
and the broader building industry. Given the significant environmental impact of this
sector, its transformation is important in broader sustainability efforts, both to secure the
environment and climate, but also with a resource perspective.

The European Green Deal is a growth strategy that puts the European Union (EU) on
the path to a green transition, with the ultimate goal of reaching climate neutrality by
2050 [European Council, 2024]. The EU defines climate neutrality as the achievement
of net-zero emissions by counterbalancing the greenhouse gases (GHG) emitted with
the absorbed carbon |European Parliament, 2019]. The European Green Deal supports
measures across different sectors, including the building sector, to achieve its goals. The
building sector is identified as one of the key product value chains in the transition toward
the circular economy (CE) in the EU [European Union, 2020b, Ottosen et al., 2021]. In the
building sector, the European Commission aims to double renovation rates in the next ten
years and ensure that renovations lead to higher energy and resource efficiency [European
Commission, 2021]. Traditionally, the building sector follows the linear economy of take-
make-dispose leading to significant environmental impacts [Benachio et al., 2020]. In
contrast, CE seeks to keep materials in use through reuse and deconstruction [VCOB,
2021a, Ellen Macarthur Foundation, 2021].
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There is no universally accepted definition of CE in either academia or practice |[Kirchherr
et al., 2017]. In 2017, Kirchherr et al. [2017] identified 114 definitions of CE in a literature
review. A study from 2023 by Kirchherr et al. [2023] identified 221 different definitions,
highlighting that this lack of consensus is still an issue. In this thesis, CE is defined
according to a combination of the definitions presented by Ellen Macarthur Foundation
[N/A] and Kirchherr et al. [2017]:

The circular economy is an economic system where materials never become waste, and
products are kept in circulation through processes like maintenance, reuse, refurbishment,
remanufacturing and recycling. It replaces the ‘end-of-life’ concept with strategies that
minimize waste and optimize resource use across micro (products, companies,
consumers), meso (eco-industrial parks) and macro (cities, regions, nations) levels. By
decoupling economic activity from the consumption of finite resources, it ensures
environmental quality, economic prosperity and social equity for current and future
generations. This transition is enabled by novel business models and responsible consumer
behavior |Kirchherr et al., 2017, Ellen Macarthur Foundation, N/A|.

A combination of the definitions was chosen as they complement each other. FEllen
Macarthur Foundation [N/A| emphasizes a broad, business-oriented vision while Kirchherr
et al. [2017] adds academic depth. Notably, “recover” is excluded from this definition, as
energy recovery from waste does not align with CE principles. “Recover” signifies the end
of a material’s lifecycle rather than keeping it in circulation, which is the core objective of
a circular system. Figure 1.1 illustrates the flow of resources in the CE based on the Ellen
MacArthur Foundation.

Renewable flow management Renewables ‘\J . Finite materials Stock management

L(

Farming/Collection
Parts manufacturer
Biochemical l (
feedstock

Product manufacturer

Regeneration l
Service provider

& Casacades

!! Anaerobic g Re istrifjute
digestian

Biogas
Extraction of. ‘Maintain/Pralon,
biochemical

feedstock

Recycle

Refurbish/
"

Collection Callection

Figure 1.1. The butterfly diagram illustrates the continuous flow of materials within two
interconnected cycles: technical and biological [Ellen Macarthur Foundation, 2021]. The figure is
based on Ellen Macarthur Foundation [2021] and made in Canva.
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The figure illustrates two cycles: the biological cycle and the technical cycle. The
technical cycle keeps products and materials in use through reuse, repair, remanufacturing,
and recycling while the biological cycle ensures biodegradable materials decompose and
return nutrients to the Earth [Ellen Macarthur Foundation, 2021|. The linear economy
is visualized between the two cycles and illustrates a take-make-dispose model, where
materials are extracted, processed, manufactured, distributed, used and disposed of.

In contrast to this, the CE addresses climate change, biodiversity loss and pollution through
three core principles: eliminating waste, circulating materials at their highest value and
regenerating nature |[Ellen Macarthur Foundation, N/A]. In this thesis, CE is not only
considered an economic model but a concept that requires a fundamental systemic shift,
rather than incremental adjustments to the status quo, to ensure meaningful impact. To
operationalize CE, this thesis acknowledges strategic actions structured through the waste
hierarchy and the R-strategies (Refuse, Reduce, Reuse, Repair, Refurbish, Remanufacture,
Repurpose and Recycle). The waste hierarchy can be seen in Figure 1.2.

Figure 1.2. Tlustration of the waste hierarchy based on [European Commission, N/A]. Our own
illustration made in Canva.

In Figure 1.1, these strategies are presented in a hierarchy, where sharing, maintaining
and prolonging a product’s lifespan provide the highest value, as the product continues
to serve its original function. Hereafter, reuse or redistribution of the product to a new
user while maintaining its original function. Lastly, refurbishment and remanufacture of
the product to preserve its value. If none of the previous actions are possible, the final
step is recycling the materials and components. While the EU has already taken action in
the Green Deal to achieve these goals, most of the building sector’s efforts have primarily
focused on improving the energy performance of buildings [European Commission, 2021].
However, it can be argued that a more holistic approach is needed to transform the sector,
as it is one of the largest consumers of raw materials and a significant contributor to waste
generation [Dansk Standard, N/A|. CE presents a solution to these challenges.
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As mentioned before, the transition to the CE in the building sector is increasingly
supported by EU policies and national regulations. One of the main building blocks of
the Green Deal is the Circular Economy Action Plan [European Union, 2020b|, which sets
out to exploit the potential for increasing material efficiency and reducing climate impacts
related to the building sector [European Union, 2020b]. More specifically, the Strategy
for a Sustainable Built Environment |[European Parliament, 2025| establishes targets for
sustainability in construction, focusing on material efficiency, waste reduction and Life
Cycle Assessments (LCA) [European Union, 2020b|. Additionally, the EU Taxonomy
Regulation provides a classification system for environmentally sustainable investments to
create incentives for CE in building practices by linking financial benefits to sustainability
performance [European Union, 2020a]. In this thesis, sustainability is recognized as a
multidimensional framework encompassing the three pillars: environmental, social and
economic sustainability. These pillars serve as the foundation for analyzing sustainable
development and its implications. The concept of CE is incorporated as an approach
to sustainability due to its focus on resource efficiency, waste reduction and closed-
loop systems while addressing the environmental, social and economic dimensions of CE
projects. Although various incentives and initiatives such as the Green Deal have been
introduced in recent years to promote CE, the majority of new building projects have
yet to fully embrace it [Eberhardt et al., 2022, Adams et al., 2017b|. While building
design, construction strategies and guidelines for CE are increasingly being developed and
implemented, these efforts often lack coherence and are neither widely acknowledged nor
firmly established [Eberhardt et al., 2022].

Additionally, buildings are long-lived, dynamic systems composed of diverse materials, each
with unique life cycles and interactions. Shifting user needs and market conditions further
create uncertainty regarding material reuse while the sector’s distinct design processes,
supply chains and financial structures complicate CE implementation [Eberhardt et al.,
2022|. The complexity of the building sector’s value chain, coupled with the lack of a shared
understanding of CE makes it difficult to integrate circular strategies effectively [Munaro
and Tavares, 2023|. Various guidelines promoting CE principles in the building sector
such as material reuse, renovation over demolition and sustainable construction practices
have been developed [Commission, 2020, Ellen MacArthur Foundation, 2016]. However,
despite these frameworks, implementation remains limited due to practical, technical and
regulatory barriers [Pomponi and Moncaster, 2017, Adams et al., 2017a].

This master’s thesis explores how the implementation of CE in the building sector can
be increased through an interdisciplinary approach. By analyzing the roles of actors
and the barriers limiting the implementation of CE initiatives, this research aims to
contribute positively to the building sector’s transition to CE. The focus will be on
identifying the challenges hindering the adoption of CE as well as the strategies that
can support their wider application in building projects. To gain a deeper understanding
of the barriers hindering the broader implementation of CE principles in the sector, it is
necessary to conduct a systematic examination of the existing knowledge on the subject.
Against this backdrop, we present a State-of-the-Art analysis, which offers a thorough
investigation of the barriers hindering the implementation of CE, identified at the European
level. The analysis aims not only to map existing knowledge but also to provide a
deeper understanding of the nature and consequences of these barriers including how they
exacerbate the risks associated with implementing circular solutions in the building sector.
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1.2 State-of-the-Art of Barriers to CE in the EU Building
Sector

The State-of-the-Art is not merely a literature overview; it represents a systematic and
critical analysis of current research on barriers to CE implementation in the building sector.
As an integral part of the research design, a thorough and detailed reading of each selected
article was conducted, carefully extracting, comparing and synthesizing findings across
multiple studies. This analytical approach allowed moving beyond summarizing existing
knowledge, identifying patterns, contradictions and underlying assumptions about circular

construction practices.

Recognizing and addressing these barriers is essential not only for overcoming obstacles but
also for successfully designing and implementing CE. A total of 25 distinct barriers were
identified from the literature, which was further organized into six overarching categories:
awareness, technical, economic, implementation, support/promotion and social [AlJaber
et al., 2023]. These categories provided a clear structure for navigating the complexity of
the field. However, it is important to recognize that the categories are based on AlJaber
et al. [2023] findings.

Importantly, the analytical focus goes beyond mapping general challenges: it was
specifically sought to understand the barriers that characterize circular activities within
the building process. The State-of-the-Art served to frame the problem by uncovering
the challenges of implementing CE in the building sector. Through critical engagement
with the literature used, a more nuanced understanding was developed of the specific
risks associated with circular practices, such as reuse, recycling and the use of bio-based

materials.

While this categorization provides a useful framework for structuring our analysis, it is
acknowledged that in practice, barriers are often interconnected and mutually reinforcing.
Several barriers could arguably fit into multiple categories, highlighting the systemic and
complex nature of the challenges associated with CE in this sector. The use of these
categories should therefore be seen as an analytical tool to create clarity and structure
rather than a strict division of realities.

The classification is based on the primary nature of each barrier, whether it relates
predominantly to technical, economic, legal, organizational, knowledge-related or cultural
challenges. In this sense, categorization is driven by the characteristics of the barrier itself,
not by the specific actor who experiences it. However, it is recognized that in real-world
settings, a single barrier may span multiple categories; for instance, a lack of material
documentation can simultaneously represent a technical, legal and economic issue.

This categorization framework was adopted for several reasons. Firstly, it is grounded
in a comprehensive and systematic review of the literature, which lends credibility and
academic robustness to the analytical approach. Secondly, it allows for maintaining both
thematic coherence and analytical flexibility, facilitating a nuanced understanding of the
systemic and cross-cutting barriers that inhibit progress. The number of barriers identified
connected to each category is shown in Table 1.1 below.
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Barrier (category) Sub-barrier Source
L e (Adams et al., 2017b, Shooshtarian et al., 2023,
Limited understanding of CE Bilal et al., 2020, AlJaber et al., 2023)
Lack of CE Vision (Mahpour, 2018, Hart et al., 2019, Morseletto, 2019)
. (AlJaber et al., 2023, Adams et al., 2017b,
Awareness Fragmented Supply Chain Kanters, 2020, Dunant et al., 2017)
Lack of case studies (Akinade et al., 2020, Rios et al., 2021)
Insufficient Information in (Kozminska, 2019, Tingley et al., 2017,
Building Design AlJaber et al., 2023)
(Couto and Couto, 2010, Rios et al., 2015,
. g Hart et al., 2019, Torgautov et al., 2021,
Complexity of Buildings Goswein et al., 2022, Charef et al., 2021,
Cetin et al., 2021)
Material Quality at EoL (Hart et al., 2019, Rahla et al., 2019)
(Mahpour, 2018, Gillott et al., 2023,
Policy and Regulatory Challenges | Luciano et al., 2022, Guerra and Leite, 2021,
AlJaber et al., 2023)
Lack of Standardization,
Classification, Certification, (Ranasinghe et al., 2024, Luciano et al., 2022,
Traceability, and Quality AlJaber et al., 2023)
Technical Assurance
Lack of Flexibility in Regulations | (Kanters, 2020, Ranasinghe et al., 2024)
Absence of CE Metrics, Tools, (Benites et al., 2023, Couto and Couto, 2010,
and Design Approache Gasparri et al., 2023)
- , , . (Tacovidou and Purnell, 2016,
E)lrmﬁz(jelzi[;r;e;lg\llzhamsms Geyer and Jackson, 2004, Dunant et al., 2017,
: y Akinade et al.,2020)
(Oyedele et al., 2014, Essoussi and Linton, 2010,
Cost Competitiveness of AlJaber et al., 2023, Addis, 2006, Hart et al., 2019,
Virgin Materials Bilal et al., 2020, Tacovidou and Purnell, 2016,
Hartwell et al., 2021)
(Tingley et al., 2017, Kanters, 2020,
Supply and Demand Tmbalance Guerra and Leite, 2021, Luciano et al., 2022,
PPy Tacovidou and Purnell, 2016, Hartwell et al., 2021,
Giorgi et al., 2022, Voordijk and Adriaanse, 2020)
Uncertain Financial Viability (Akinade et al., 2020, Benites et al., 2023)
(Hart et al., 2019, Bilal et al., 2020,
. . Rios et al., 2021, Rios et al., 2015,
Economic High Initial Investment Benites et al., 2023, Kozminska, 2019,
Tingley et al., 2017, Guerra and Leite, 2021)
Expense of Removing (Dewees, 2016, Lee et al., 1992,
Contaminated Materials Couto and Couto, 2010, Charef et al., 2021)
Lack of Storage Facilities (Akinade et al., 2020, Tingley et al., 2017,)
Barriers to Sorting and
Reuse on Construction Sites (Mahpour, 2018, Purchase et al., 2022)
Inadequate CE Infrastructure (Adams et al., 2017b, Minunno et al., 2018,
Implementation to Support Circular Practices AlJaber et al., 2023)
Conservative Sector Operating . .
Within a Linear Economy (Kanters, 2020)
Abscn?c ?f Targctod (Benites et al., 2023, Ellen MacArthur Foundation, 2021)
Incentives for Circular Change
Support/promotion | . . ) (Bilal et al., 2020, Oyedele et al., 2014,
Limited Government Support Luciano et al., 2022, Losa, 2025)
gi;:tlljjr;e%to?;‘ dand (Dunant et al., 2017, Kirchherr et al., 2017b,
Reclaimed Materials Koide et al. 2021, Purchase et al., 2022)
Social Ll.mlted Interest in . (Adams et al., 2017b, Dewick and Sarkis, 2023)
Circular Economy Practices

Table 1.1. Overview of identified barriers found in the literature.
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1.2.1 Unfolding Barriers in the Building Sector
Awareness

Awareness is defined as the consciousness, understanding or attention of a person or a group
to a particular topic, issue or situation. It can range from general knowledge to a more
in-depth understanding of something specific [Cambridge Dictionary, 2025a]. In this case,
awareness is related to CE. Stakeholders often lack a solid grasp of foundational principles,
previous experiences, day-to-day operations and effective management practices [AlJaber
et al., 2023]. According to the literature, the main obstacles to raising awareness include a
basic or incomplete understanding of CE, an unclear or missing CE strategy, fragmented
supply networks, insufficient skills and involvement throughout both supply and value
chains, a scarcity of illustrative case studies and inadequate information regarding building
design [Adams et al., 2017b, Kanters, 2020, AlJaber et al., 2023|. These sub-barriers will
be described below.

Limited understanding of CE: A limited understanding of CE concepts, including
its principles, long-term value creation and operational implications, acts not only as a
knowledge barrier but also as a significant driver of perceived uncertainty and risk among
stakeholders. When developers, architects and contractors lack clarity on how CE functions
in practice, they are more likely to perceive it as a disruptive or risky investment [Adams
et al., 2017b, Shooshtarian et al., 2023].

This uncertainty can manifest itself in several ways: doubts about cost-effectiveness,
uncertainty about regulatory compliance or skepticism regarding material performance
and long-term outcomes. As noted by Bilal et al. [2020] and AlJaber et al. [2023], without
a foundational understanding of CE’s environmental and economic potential, decision-
makers may overlook or avoid circular initiatives altogether not because of actual risk but
because of unclear or incomplete information. In this way, knowledge gaps feed into a risk-
averse culture, slowing down innovation and hindering the adoption of more sustainable,
circular solutions.

Therefore, improving CE knowledge across the value chain is not only essential for
awareness but also for reducing uncertainty, building trust and ultimately lowering the

perceived risk of transitioning from linear to circular models.

Lack of CE vision at industry and organizational levels: A lack of a coherent
vision for CE at both industry and organizational levels is not just a structural
weakness; it is a key driver of strategic uncertainty and perceived risk, which ultimately
hinders implementation. At the industry level, the absence of shared strategic goals,
policy alignment and guiding principles fosters ambiguity around how CE should be
operationalized, leaving stakeholders without a common direction. This uncertainty
discourages proactive investment and limits the sector’s capacity to coordinate efforts
across value chains [Mahpour, 2018, Hart et al., 2019].

Simultaneously, at the organizational level, the lack of internal CE strategies, clear
objectives and incentive structures results in fragmented or inconsistent decision-making.
This not only reduces motivation and commitment among employees and leadership but
also creates internal confusion and hesitancy about the feasibility and relevance of circular
strategies [Hart et al., 2019].
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Without a clearly articulated vision, stakeholders are left to interpret CE on their own,
which can lead to misaligned expectations, missed synergies and skepticism about long-
term outcomes. As Morseletto [2019] emphasizes, a strategic CE transition requires
concrete targets and measurable benchmarks. In their absence, risk perception increases,
and organizations are more likely to default to familiar, linear practices perceived as less
risky and more predictable. A strong CE vision functions as a risk-mitigation tool; by
providing direction, clarity and a common language across actors, it reduces uncertainty
and fosters trust in the transition process [Mahpour, 2018, Hart et al., 2019].

Fragmented Supply Chain: The fragmented nature of supply chains in the building
sector poses a significant barrier to the effective implementation of CE principles. Since CE
depends on cross-functional collaboration, shared information and synchronized decision-
making, a lack of integration across stakeholders leads to operational uncertainty and a
breakdown in coordination [AlJaber et al., 2023].

Studies reveal a widespread absence of collaboration and a unified approach within supply
networks, where contractors, designers, material suppliers and clients often operate in silos
with limited information sharing [Adams et al., 2017b, Kanters, 2020|. This disjointedness
creates unpredictability in material flows and disrupts the alignment of CE goals across
project stages. For instance, Dunant et al. [2017| illustrates how resistance from just
one actor can stall entire projects, highlighting how implementation risk increases when
coordination breaks down.

The result is a supply chain environment where unclear roles, conflicting incentives and
communication gaps generate hesitation to engage in circular strategies. In this setting,
stakeholders may avoid CE practices altogether viewing them as dependent on unreliable
external cooperation and therefore too risky. This barrier reinforces a preference for linear
solutions, which, despite being less sustainable, are perceived as more controllable. Thus,
a fragmented supply chain not only limits circular opportunities but also intensifies the
perceived risk of failure, especially in large-scale or multi-stakeholder projects. Building
trust and alignment across the supply chain is therefore essential to reduce uncertainty
and support CE implementation [Adams et al., 2017b].

Lack of Case Studies: Case studies serve as essential tools for reducing uncertainty
and building trust in CE practices. They provide real-world evidence of what works,
under which conditions, and with what outcomes, particularly when it comes to
economic viability. However, the current lack of documented and accessible examples
showcasing successful CE applications, such as Design for Disassembly (DfD) or Life
Cycle Cost (LCC) savings, leaves stakeholders with insufficient evidence to justify circular
investments |Akinade et al., 2020, Rios et al., 2021].

This absence of empirical data contributes directly to decision-making uncertainty,
especially among developers and investors who rely on concrete benchmarks and best-
practice examples to assess risk. In the absence of clear references, circular strategies
may appear speculative or untested, which amplifies perceived financial and operational
risk. Stakeholders may consequently default to traditional linear methods that feel more
predictable and are backed by decades of precedent [Rios et al., 2021].
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Moreover, the lack of case studies impedes knowledge transfer making it harder to learn
from successful implementations, replicate models or improve circular performance across
projects and regions. As a result, the CE transition stalls, not due to technical infeasibility,
but because stakeholders lack confidence in its practicality and profitability [Akinade et al.,
2020, Rios et al., 2021].

To lower the threshold for adoption, there is a pressing need to generate and disseminate
case studies that emphasize not only environmental outcomes but also the economic, legal
and logistical implications of CE in real projects. Doing so will reduce uncertainty and
enable more informed, risk-aware decisions [Akinade et al., 2020].

Insufficient Information in Building Design: Insufficient information in the building
design phase presents another barrier to CE in buildings, particularly regarding the reuse
of building materials and components. A key issue is the lack of reliable data on material
condition, quantity and availability [Kozminska, 2019]. As Tingley et al. [2017] points out,
many existing buildings lack comprehensive documentation of their materials, impeding
the assessment of their technical suitability and safety for reuse.

This lack of transparency introduces uncertainty into early project planning and design
decisions. Without trustworthy data, stakeholders are unable to evaluate whether material
reuse is feasible, cost-effective or compliant with safety regulations. This knowledge gap
increases perceived technical and legal risk, discouraging clients, designers and contractors
from engaging in circular practices and leading to a default reliance on virgin materials,
despite their higher environmental impact [AlJaber et al., 2023].

Furthermore, the absence of information on reclaimed material sources and their logistics
disrupts supply chain coordination |Tingley et al., 2017|. It complicates efforts to match
available materials with design needs, increasing inefficiencies and fueling skepticism
about the predictability and reliability of CE approaches. The result is that CE
remains perceived as a high-risk strategy, especially in time-sensitive or budget-constrained
projects [Kozminska, 2019|.

To support confident decision-making and risk mitigation, circular economy strategies re-
quire robust digital tools, standardized documentation practices and material passports
that make essential data on reuse potential accessible throughout the building lifecy-
cle |[Tingley et al., 2017].

Technical

Technical refers to aspects related to technology or practical applications in a specific field
[Cambridge Dictionary, 2025b]. These challenges stem from technical constraints that
obstruct the smooth movement of materials, slow advancements in recycling technologies
or impede the implementation of circular business models [AlJaber et al., 2023|.

Complexity of Buildings: The inherent complexity of buildings characterized by multi-
layered composite structures, integrated systems and inaccessible joints poses a challenge
for the practical implementation of CE strategies. This complexity is not only physical
but also logistical and informational making it difficult to assess, dismantle and repurpose
materials such as steel-reinforced concrete or tightly bonded masonry components [Couto
and Couto, 2010, Rios et al., 2015].
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Over time, building modifications and undocumented alterations further increase this
complexity, limiting predictability and thereby introducing considerable uncertainty during
planning and EoL decision-making [Hart et al., 2019].

Additionally, the absence or inaccuracy of design-phase data hinders LCA, obstructing
reliable forecasting of material flows and potential reuse pathways |Torgautov et al., 2021,
Goswein et al., 2022, Charef et al., 2021|. This lack of foresight and traceability reinforces
the perceived technical and economic risk associated with circular practices.

From a broader perspective, the fragmented nature of the building sector, divided among
numerous actors with different priorities, compounds these issues. Innovative CE strategies
often fail to gain traction because high levels of uncertainty reduce stakeholders’ willingness
to experiment or invest in novel approaches [Cetin et al., 2021].

Ultimately, the complexity of buildings not only limits the technical feasibility of material
recovery but also introduces strategic ambiguity that challenges risk-averse decision-
making. Addressing this requires not just better DfD but also early-stage collaboration,
data transparency and adaptable project frameworks that can reduce the burden of
uncertainty across the value chain.

Material Quality at End-of-Life: The degraded condition of building materials at the
end of their service life presents a substantial barrier to CE adoption within the building
sector. As materials age, their quality, structural integrity and suitability for reuse or
recycling decline, factors that critically influence their circular potential [Hart et al., 2019].
For reuse to be viable, materials must meet minimum safety and performance standards.
When components fall short of these criteria, their reusability is compromised, often leading
to downcycling or disposal [Hart et al., 2019].

This condition-related uncertainty introduces a layer of technical and financial risk in
early project planning. Stakeholders may hesitate to integrate material reuse into design
or procurement strategies without reliable assessments of material quality. Consequently,
this inhibits investment and slows CE implementation, particularly in contexts where time
and cost efficiency are prioritized [Rahla et al., 2019].

Additionally, on-site material deterioration during disassembly is a recurring issue
undermining the potential for reuse. Poor handling, lack of protective measures and
inadequate deconstruction practices can cause significant damage often due to limited
training or because the original design did not anticipate disassembly [Rahla et al., 2019].
This adds to the unpredictability of reclaimed material supply, making it more difficult to
plan and budget accurately for CE projects.

Regulatory Complexity and the Absence of a Coherent CE Policy Framework:
Insufficient regulation and ineffective management policies pose substantial barriers to the
transition toward a CE in the building sector [Mahpour, 2018, Gillott et al., 2023]. The
sector is governed by a highly fragmented and regionally diverse regulatory framework
where multiple overlapping standards, building codes and environmental laws vary by
jurisdiction. These inconsistencies and contradictions create confusion among stakeholders
and hinder the alignment of CE strategies with legal compliance [Mahpour, 2018|.
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A particularly critical issue is the absence of CE-specific policies, which leaves stakeholders
without a clear regulatory roadmap for implementing circular principles [Guerra and Leite,
2021]. In this policy vacuum, decision-makers often struggle to justify circular initiatives
within existing compliance structures, leading to institutional resistance.

Moreover, vague definitions of End-of-Waste (EoW) criteria and the lack of dedicated CE
legislation amplify uncertainty around what constitutes legal reuse, recycling or disposal
[Luciano et al., 2022]. This regulatory ambiguity exposes businesses and investors to legal
and operational risks, as decisions made without clear legislative guidance may later be
challenged or penalized. As a result, many actors in the building sector adopt a risk-averse
posture, avoiding circular practices altogether in favor of more familiar linear approaches
[AlJaber et al., 2023]. In this context, regulatory uncertainty functions as both a perceived
and real risk deterring innovation and reducing the willingness to invest in long-term
CE solutions. For the circular transition to gain traction, policymakers must establish
harmonized, transparent and enforceable CE frameworks, which provide legal clarity and
reduce perceived risk for market actors [Luciano et al., 2022].

Lack of Standardization, Certification, and Quality Control: The absence of
clear and uniform standards for materials and processes presents another barrier to the
effective implementation of circular practices in the building sector [Ranasinghe et al.,
2024, Luciano et al., 2022]. Without standardized methodologies and consistent evaluation
criteria, it becomes difficult to measure and compare the circular performance of buildings
and projects. This lack of harmonization introduces uncertainty in project planning and
benchmarking, making it challenging for stakeholders to make informed decisions.

Furthermore, the limited availability of recognized certification schemes for circular
materials weakens market confidence and increases the perceived risk associated with using
secondary materials [Luciano et al., 2022]. Stakeholders may be hesitant to adopt circular
solutions due to doubts about material durability, long-term performance or regulatory
compliance, particularly when quality assurance mechanisms are insufficient or poorly

defined.

The issue is compounded by a lack of material traceability systems, which are essential for
tracking the origin, composition and life cycle of reused or recycled materials [Ranasinghe
et al., 2024|. Without traceability, verifying circularity claims becomes difficult increasing
the risk of greenwashing, non-compliance or poor performance. As a result, stakeholders
face elevated technical, legal and reputational risks, which can discourage investment in
circular building practices. In this context, the absence of standardized tools and processes
not only slows down CE adoption but also exacerbates risk aversion across the supply
chain, where actors prefer to stick with conventional materials and methods to avoid the
uncertainties associated with emerging circular solutions [AlJaber et al., 2023|.

Lack of Flexibility in Regulations: Rigid and prescriptive building codes remain a
barrier to the adoption of CE practices in the building sector. Current regulations are
largely designed to support conventional linear methods, leaving little room for flexibility
or experimentation with circular strategies. This inflexibility limits innovation and
discourages the use of reclaimed or alternative materials, as compliance with traditional
codes is often easier and less risky for stakeholders [Kanters, 2020].
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A key challenge lies in the fact that many design and construction regulations explicitly
or implicitly favor new materials, creating a regulatory bias that undermines circular
alternatives. In the absence of policy adjustments, stakeholders are left to navigate a grey
area where the legal status and approval pathways for circular practices remain unclear.
This uncertainty increases the perceived regulatory risk, deterring designers, engineers and
developers from integrating CE into their projects.

Moreover, the lack of supportive regulatory frameworks contributes to operational
and investment uncertainty as project teams cannot be certain whether innovative
circular solutions will be approved or meet inspection standards. This risk aversion
fueled by regulatory rigidity can slow down the sector’s transition to CE, especially
when stakeholders must choose between regulatory compliance and circular innovation
[Ranasinghe et al., 2024, Kanters, 2020].

Absence of CE Metrics, Tools, and Design Approaches: The absence of
standardized tools, metrics and design approaches for evaluating circularity in buildings
presents a barrier to the implementation of CE strategies. Without clear indicators and
benchmarks, stakeholders face uncertainty when assessing the environmental, social and
economic performance of circular initiatives. This lack of clarity hinders confident decision-
making and makes it difficult to justify circular solutions over conventional practices
[Benites et al., 2023|. Existing sustainability assessment tools, such as LEED, Green Star,
and BREEAM are not sufficiently tailored to capture the principles of circularity, which
limits their ability to support regenerative practices in the built environment |Benites et al.,
2023|. As a result, stakeholders often lack reliable frameworks for evaluating the long-term
value and impact of circular designs, contributing to skepticism and risk aversion in project
planning.

Furthermore, the lack of specialized tools and design methodologies for safe, efficient, and
economically viable deconstruction adds another layer of operational risk. The technical
complexity of disassembling buildings especially in a cost-effective and safe manner requires
innovative tools and processes that are still underdeveloped [Couto and Couto, 2010].
Until such frameworks are available and validated, project developers and investors may
be reluctant to commit to circular practices due to uncertainty regarding cost, safety
and project outcomes. Ultimately, the lack of CE-specific tools and metrics undermines
transparency and confidence in circular solutions, creating barriers for both implementation
and investment |Gasparri et al., 2023|.

Economics

Economic factors refer to the financial, investment and market-related conditions
influencing business decisions and sector practices |[Cambridge Dictionary, 2025¢c|. These
challenges involve costs, financing and market dynamics that hinder the adoption of CE
in the building sector. According to the literature, the most significant economic barriers
to implementing CE in this sector include the high cost of virgin materials, the absence
of market mechanisms for material recovery, imbalances in the supply and demand of
circular materials, complex cost calculations, unclear financial benefits, substantial upfront
investment costs and additional expenses related to design [AlJaber et al., 2023]. It is
furthermore found that economic barriers encompass a high investment risk [Dace et al.,
2024].
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Limited Market Mechanisms for Material Recovery: Another key barrier to
advancing the CE in the building sector is the absence of efficient and reliable market
mechanisms for the recovery, distribution and reuse of materials. Currently, markets
for reclaimed building components are underdeveloped and fragmented [lacovidou and
Purnell, 2016|, which results in unpredictable pricing and inconsistent demand for reused
materials [Geyer and Jackson, 2004]. This unpredictability generates uncertainty for both
suppliers and buyers, who may hesitate to engage with material reuse due to unclear value
propositions and fluctuating financial outcomes.

For example, Dunant et al. [2017] found that steel recovered from buildings is typically
downcycled as scrap rather than reused in high-value construction applications, primarily
because market structures do not support the reintegration of such materials at scale.
Likewise, Akinade et al. [2020] stress that the success of deconstruction depends on strong
resale and distribution networks, which are currently lacking or insufficiently developed.

This lack of structured marketplaces introduces operational and investment risk into
circular practices. Developers and contractors may be reluctant to pursue reuse strategies
when there is no reliable outlet for salvaged materials or when price instability undermines
financial planning.

Cost Competitiveness of Virgin Materials: Cost remains a dominant factor influ-
encing material selection in construction, often overriding environmental considerations
[Oyedele et al., 2014]. While some studies argue that recycled materials are more expen-
sive than virgin options [Essoussi and Linton, 2010], others present contradictory findings
suggesting that reclaimed materials can, under certain conditions, be more cost-effective
[AlJaber et al., 2023|. This lack of price transparency and consistency fuels uncertainty
among stakeholders.

According to Addis [2006], the pricing of recycled materials is far less predictable than that
of virgin materials as it fluctuates based on availability, processing costs, and quality. This
unpredictability makes it difficult for developers and contractors to forecast project budgets
and economic returns, creating financial risk when considering circular alternatives.

Several studies have shown that the low and stable prices of virgin materials continue to
offer a perceived financial advantage, particularly in the short term [Hart et al., 2019,
Bilal et al., 2020, Iacovidou and Purnell, 2016, Hartwell et al., 2021]. In contrast, the
uncertainty associated with the cost, quality and supply of reused components deters their
widespread adoption. In sum, the cost competitiveness of virgin materials paired with the
unpredictability of reused alternatives creates a barrier rooted in financial uncertainty and
perceived risk making it harder for CE principles to gain traction in the building sector.

Supply and Demand Imbalance: Consumer awareness and demand for CE materials
are essential to creating secondary markets. However, awareness of and interest in reused
and recycled products remain low leading to weak demand and market stagnation. Tingley
et al. [2017] note that business models such as steel stockists are unlikely to emerge without
clear market signals and consistent demand for reused materials. This disconnect between
supply and demand is a recurring issue creating friction within circular material flows
[Kanters, 2020, Guerra and Leite, 2021, Luciano et al., 2022, Iacovidou and Purnell, 2016,
Hartwell et al., 2021, Giorgi et al., 2022].
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These imbalances create operational and financial uncertainties. On the supply side,
excess availability of dismantled or recycled components often leads to high storage and
logistics costs. On the demand side, limited and inconsistent availability of specific
reused materials makes it risky for stakeholders to rely on these inputs for large-scale
construction, reinforcing their preference for virgin alternatives. This unpredictability
in market dynamics discourages investment in infrastructure for recovery, resale and
distribution. Developers and suppliers are less likely to engage with reused materials
if they cannot rely on stable demand or supply chains. As Voordijk and Adriaanse [2020]
point out, the economic viability of deconstruction depends on the presence of active buyers
willing to pay for salvaged components.

The recent ISO-20887 standard emphasizes DfD as a tool to improve circular flows. By
enabling easier separation and reuse of components, DfD principles can reduce technical
barriers to material recovery. Yet, unless paired with a more predictable and responsive
market, the uncertainty around whether recovered components will be economically viable
may continue to hinder broader adoption. In essence, this imbalance introduces both
economic risk and operational uncertainty, undermining confidence in circular supply
chains and discouraging key actors from adopting CE-aligned practices [Kanters, 2020,
Voordijk and Adriaanse, 2020].

Uncertain Financial Viability: Another significant barrier to the adoption of CE
practices in the building sector is the uncertainty surrounding financial returns. Circular
building practices, defined as building methods that emphasize material reuse, recycling
and overall resource efficiency, require upfront investments in design, planning and often
new technologies. However, when the economic benefits of these efforts are unclear or
difficult to quantify, it introduces financial risk and discourages investors and developers
from engaging in circular strategies [Akinade et al., 2020].

Akinade et al. [2020] emphasizes that developing a compelling business case for DfD
is particularly complex. The lack of clear data on Return On Investment (ROI) and
LCC savings adds to the perception of risk, especially compared to conventional linear
models where cost structures and timelines are more predictable. Further compounding
this challenge is regulatory uncertainty. As noted by Benites et al. [2023], fluctuating
policies, lack of CE-specific incentives and inconsistent enforcement contribute to long-
term financial unpredictability, making circular investments seem riskier. In the absence
of stable policy frameworks and financial incentives, businesses and investors may perceive
circular building methods as speculative or non-viable.

This uncertainty can lead to hesitation and delayed action, stalling the broader transition
to CE. Without tools to assess and communicate the financial performance of circular
solutions, such as reliable LCC models, payback period estimates or value recovery
projections, stakeholders may default to traditional, linear practices. Ultimately, uncertain
financial viability heightens perceived risk, reducing the willingness of actors across the
construction value chain to allocate resources toward circular innovation [Akinade et al.,
2020, Benites et al., 2023|.
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High Initial Investment: A significant barrier to the adoption of CE practices in the
building sector is the high initial investment required to transition from traditional linear
methods to more circular practices. These investments are needed for the adoption of new
technologies, infrastructure upgrades and changes in processes, all of which carry financial
risks, particularly for smaller businesses. The substantial upfront costs associated with CE
adoption pose a significant challenge, particularly for Small and Medium-sized Enterprises
(SMEs) with limited financial capacity. According to Hart et al. [2019] and Bilal et al.
[2020], the financial burden can be particularly heavy for SMEs, which often face difficulties
in securing the necessary capital to invest in innovative circular strategies. In contrast,
larger corporations may be better able to absorb these upfront costs, but SMEs are often
more vulnerable to the risks associated with CE implementation.

Moreover, transitioning to CE is often accompanied by additional expenses due to the
need for specialized equipment and longer project timelines. This is highlighted by Rios
et al. [2021] and Rios et al. [2015], who note that adopting circular methods such as
deconstruction instead of demolition increases labor costs and requires additional time
for disassembling structures. Additionally, the use of recycled or reclaimed materials
necessitates compliance with certification processes, which can further inflate costs [Benites
et al., 2023]. These factors increase the financial uncertainty surrounding circular building
projects as costs can vary widely depending on the materials being reused and the specific
regulations of each project. The lack of standardization of recycled materials further
amplifies financial risks. Reused materials often require extra testing, certification and
regulatory approval to ensure their suitability for reuse in construction, which is a costly
and time-consuming process. According to Kozminska [2019], the absence of clear and
consistent standards for materials increases the financial uncertainty as stakeholders cannot
accurately predict costs or guarantee compliance with regulations.

Furthermore, as emphasized by Tingley et al. [2017], the deconstruction process itself,
compared to traditional demolition, requires additional labor and extended timelines,
which results in increased project costs. This additional financial burden is a key obstacle
to CE adoption, especially when businesses are uncertain about the long-term paybacks
of these investments. Additionally, the uncertainty of ROI for CE initiatives presents a
significant barrier. Without clear evidence of the financial benefits, businesses may hesitate
to invest in circular practices. As Guerra and Leite [2021] note, the lack of clarity regarding
the economic returns from circular building practices contributes to the reluctance to invest
in such projects. This uncertainty about financial viability further deters stakeholders from
committing to the transition to CE.

While the long-term environmental and social benefits of CE are evident, the high initial
investment required for adopting CE practices poses significant financial risks. These risks
are compounded by uncertainties surrounding material costs, project timelines and the lack
of standardization. The financial uncertainty associated with the implementation of CE
practices in construction creates a barrier for businesses, particularly those with limited
resources [Tingley et al., 2017, Guerra and Leite, 2021].
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Expense of Removing Contaminated Materials: The removal of hazardous materials
such as asbestos presents a significant cost barrier when implementing CE practices in
building renovation and deconstruction. Asbestos, which was once commonly used for its
durability and insulation properties, is now known for its health risks requiring specialized
removal procedures that increase project costs and complexity [Dewees, 2016].

As highlighted by Lee et al. [1992]|, the presence of asbestos in existing buildings
introduces significant health risks during demolition and renovation. Consequently, the
removal of asbestos necessitates the engagement of trained personnel and the use of
specialized equipment, significantly driving up costs. According to Couto and Couto
[2010], the deconstruction of older buildings, which may contain asbestos contamination,
is particularly challenging. It requires strict handling protocols to prevent exposure and
ensure safety, further inflating costs.

The complexity of managing hazardous materials during the deconstruction process
also contributes to increased expenses. As noted by Charef et al. [2021]|, one of the
primary challenges in adopting CE is the effective separation of recyclable materials from
contaminated ones. This process is time-consuming and requires additional resources,
which compound the overall project cost. For example, safely removing and disposing
of hazardous substances like asbestos can delay timelines and disrupt efforts to recover
reusable building materials, thereby slowing down the transition to CE. The expense of
removing contaminated materials like asbestos represents a significant financial hurdle in
implementing CE in the building sector. These additional costs not only complicate the
deconstruction process but also hinder the effective reuse and recycling of materials making
it harder for businesses to justify the financial viability of CE practices, particularly in older
buildings that are more likely to contain hazardous substances |[Charef et al., 2021, Lee
et al., 1992].

Implementation

Implementation refers to the process of putting plans, principles or strategies into action
to achieve specific goals [Cambridge Dictionary, 2025d|. In the context of CE, this involves
overcoming obstacles that may emerge during integration into the sector. These challenges
can include insufficient storage facilities, site limitations, inadequate infrastructure to
support CE practices and a sector culture that is traditionally conservative, fragmented
and still largely dependent on a linear economic model [AlJaber et al., 2023].

Lack of Storage Facilities: Deconstruction projects often involve dismantling buildings
in phases requiring substantial storage space for salvaged materials before reuse. However,
the lack of adequate storage facilities introduces significant logistical challenges, which
contribute to both increased costs and uncertainty surrounding the success of material
recovery [Akinade et al., 2020|. This uncertainty about whether sufficient space will be
available to properly store materials raises concerns over the long-term viability of CE
practices. If materials are not properly stored and preserved, their quality may degrade
leading to further financial risks related to the reduced value of reclaimed materials, which
can deter investment in deconstruction and material reuse strategies.
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Without a dedicated storage infrastructure, the process of reusing materials from
deconstruction becomes more uncertain. This lack of space makes it difficult to manage
material flows leading to potential delays and inefficiencies, which can disrupt project
timelines and budgets. According to Tingley et al. [2017|, steel stockists are unlikely to
engage with reused materials unless there is a strong financial incentive and the risk of
loss is mitigated. This highlights the economic and logistical risks businesses face when
the infrastructure for storing salvaged materials is lacking, leading to a disconnect between
supply and demand for reused materials.

Moreover, the uncertainty about the potential profitability of reused materials coupled
with the logistical risks of storing these materials in suboptimal conditions deters many
from adopting CE practices. As the costs of deconstruction and storage increase due to
the uncertainty around material preservation, businesses face additional risks related to
the long-term feasibility of implementing circular strategies in construction projects. The
lack of proper storage facilities not only creates logistical challenges but also heightens the
risks and uncertainties associated with material recovery and reuse. The absence of suitable
infrastructure to handle salvaged materials increases the financial risks and complicates the
planning of deconstruction processes. This makes it harder to justify the initial investment
required to transition to the CE [Akinade et al., 2020].

Barriers to Sorting and Reuse on Construction Sites: Site-related constraints pose
significant challenges to the successful implementation of CE practices in the building
sector. While on-site sorting of materials offers notable environmental benefits compared
to off-site sorting and direct landfilling both of which contribute to higher ecological impact
[Mahpour, 2018] - its adoption remains limited. The primary barrier lies in the practical
limitations faced on construction sites, such as restricted space, particularly in dense
urban areas, where the lack of space adds uncertainty about how to properly manage
and store sorted materials [Purchase et al., 2022]. This spatial limitation introduces an
element of risk regarding the preservation and reuse potential of materials, as insufficient
storage conditions can lead to degradation or contamination, undermining the circularity
of materials.

Financial concerns and tight project schedules introduce additional uncertainties, as
the perceived extra costs of on-site sorting and the potential for delays can discourage
stakeholders from adopting CE practices. The need for additional labor, administrative
efforts and compliance with safety regulations on-site further complicates the process
leading to increased operational risks. These risks and uncertainties contribute to a
preference for off-site sorting despite its negative environmental impact, as it is viewed
as a short-term cost-saving strategy. However, this approach perpetuates the linear
economy model undermining the adoption of more sustainable circular practices [Purchase
et al., 2022|. The continued reliance on off-site sorting reflects a broader tendency within
the industry to prioritize immediate economic efficiency over long-term sustainability,
reinforcing the challenges of transitioning to a circular economy. The limited practical
application of CE principles on construction sites due to these spatial, logistical, and
financial constraints demonstrates the need for systemic and operational adjustments.
These adjustments should focus on mitigating the risks and uncertainties involved in
adopting circular workflows enabling more effective and feasible circular site practices
[Purchase et al., 2022].
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Inadequate CE Infrastructure to Support Circular Practices: Another challenge
in transitioning to a CE is the existing built environment, which was not designed with
circularity in mind [Adams et al., 2017b|. Many conventional buildings pose a barrier
to CE adoption due to their monolithic design, non-standardized architectural elements
and lack of a well-established closed-loop supply chain [Minunno et al., 2018]. The lack
of infrastructure supporting circular practices creates uncertainty around how existing
buildings can be adapted to meet circular goals.

The risk associated with adapting such buildings for circularity can be substantial, as
the costs and technical complexities involved may deter investment. Property owners and
investors perceive the uncertainty of these costs and the long-term economic viability of
circular retrofits as a risk reducing the incentive to pursue circular renovation. Additionally,
the rigid construction of traditional buildings often makes disassembly and material
recovery inefficient leading to resource wastage during demolition. The absence of
dedicated infrastructure and technological solutions tailored to CE principles represents
a significant barrier to the broader implementation of CE strategies. The lack of
effective demolition and material handling systems increases uncertainty regarding the
value and long-term benefits of recycling construction materials. This highlights the
need for investment in innovation and the technological development required to build
an infrastructure capable of supporting and advancing CE principles across the building
sector [AlJaber et al., 2023].

Conservative Sector Operating Within a Linear Economy: The building sector is
traditionally risk-averse and slow to adopt new methodologies often prioritizing financial
stability over innovation [Kanters, 2020|. This cautious approach stems from uncertainty
surrounding the long-term financial viability of CE practices. The sector’s strong
interdependence with other industries, particularly the financial sector, further complicates
the transition to CE, as multiple sectors must adapt simultaneously. This creates a web
of uncertainties that makes the transition to more sustainable models more challenging.

The reluctance to embrace change is primarily driven by concerns over financial risks
and the potential disruptions to established workflows and business models. The risk of
unknown costs, delays, and uncertainty regarding the performance of circular technologies
makes stakeholders hesitant to invest in innovative practices and solutions. These barriers
reinforce the existing linear economy model, making the sector more inclined to continue
with traditional practices, even if they are less sustainable. This conservative approach
discourages investment in circular technologies, materials and design methodologies
creating a feedback loop that slows the adoption of sustainable alternatives and prolongs
the dominance of linear processes in the construction sector. As a result, the building
industry remains stuck in a cycle of uncertainty and resistance to change hindering progress
toward a more circular and sustainable future.

Support/Promotion

Support/Promotion refers to the actions and initiatives aimed at encouraging, facilitating
or advocating for the adoption of specific practices or policies [Cambridge Dictionary,
2025¢]. In this context, it concerns the lack of adequate backing from key stakeholders
such as governments, businesses and consumers, which can hinder the widespread
implementation of CE [AlJaber et al., 2023|.
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Absence of Targeted Incentives for Circular Change: A key barrier to the adoption
of CE practices is the lack of well-designed and targeted financial incentives for both
businesses and consumers. For companies, the absence of economic support mechanisms
such as subsidies, tax reliefs or public procurement incentives, creates a risk of high
upfront investment costs that may not yield immediate or guaranteed returns |Benites
et al., 2023|. This financial uncertainty makes it challenging for businesses to justify the
initial capital required to adopt circular strategies, especially when compared to the more
predictable linear alternatives. Without such incentives, circular approaches are often seen
as economically impractical or associated with high risk further entrenching businesses in
the established linear economy model |Ellen MacArthur Foundation, 2021].

This lack of motivation is also observed among individuals and households, where
behavioral engagement in circular activities such as recycling, reuse and product-sharing
remains low without tangible rewards or financial incentives. In the absence of concrete
and reliable incentives, consumers may perceive the effort to engage in circular practices as
too uncertain, without clear benefits or savings. In both cases, the insufficient availability
of incentives hampers the shift toward a circular economy, as it fails to align financial
motivation with sustainable behavior and investment. The uncertainty surrounding the
economic viability of circular initiatives, paired with the lack of clear rewards, creates a
barrier to the broader adoption of circular principles both at the business and consumer
levels [Ellen MacArthur Foundation, 2021].

Limited Government Support: Government intervention plays a critical role in the
adoption of the CE through policies, tax benefits and regulatory frameworks. However,
the lack of governmental incentives and policy-driven support presents a significant barrier
to the transition to CE [Bilal et al., 2020, Oyedele et al., 2014, Luciano et al., 2022].
Government policies can mitigate financial risks for businesses, easing the burden of
transitioning towards circular practices. Without clear and consistent policy direction
and supportive measures, businesses may feel uncertain about the regulatory requirements
they need to comply with as well as the long-term economic benefits of implementing
circular strategies [Losa, 2025].

In the absence of clear government backing, businesses face increased uncertainty, making
them hesitant to invest in CE due to financial and regulatory risks. Uncertainty about
the future stability of policy frameworks can delay investment in circular practices.
Government support provides essential stability and a legal framework allowing companies
to confidently align their operations with CE reducing risks associated with compliance
and future financial unpredictability. Without such backing, the transition to circular
practices becomes slower, as businesses and investors remain cautious, unwilling to commit
resources to circular initiatives due to uncertain regulatory landscapes and unclear long-

term advantages.

Social

Social refers to the ways in which people, communities and cultures interact, influence each
other and adapt to change [Cambridge Dictionary, 2025f]. In this context, challenges stem
from deep-rooted cultural norms, consumer habits that favor traditional linear economic
models, and the level of societal willingness to embrace new circular practices [AlJaber
et al., 2023|.
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Social Acceptance and Skepticism Toward Reclaimed Materials: The successful
adoption of circular practices in construction presents not only technical and economic
challenges but also social barriers. Stakeholders including developers, architects, clients
and end-users express reluctance toward using reclaimed materials, driven by concerns over
safety, durability, aesthetics, and perceived status [Dunant et al., 2017]. These concerns
are often rooted in ingrained cultural preferences for newness in buildings and skepticism
regarding the reliability or image of reused components. As Kirchherr et al. [2017] argue,
cultural resistance and low consumer awareness are key barriers to the implementation of

circular economy practices across sectors, including construction.

Moreover, the value of construction and demolition (C&D) waste is frequently overlooked.
Not only due to a lack of technical knowledge but also because prevailing social norms
and professional attitudes do not recognize waste as a resource [Purchase et al., 2022].
According to Koide et al. [2021], shifting toward sustainability requires challenging deeply
embedded material preferences and moving away from ossified patterns of consumption.
This skepticism and resistance to change contribute to a lack of trust in reclaimed materials

and hinder the normalization of circular practices.

The uncertainty surrounding the quality and reliability of reclaimed materials further
exacerbates these concerns. Without broader social acceptance across the entire value
chain, including from building users, designers and investors, the reuse of materials will

likely remain marginal ultimately slowing down the transition to a circular economy.

Limited Interest in Circular Economy Practices: A significant barrier to the
adoption of CE practices is the reluctance of supply chain actors, such as suppliers and
distributors, to move away from established processes or invest in new technologies that
support circularity [Adams et al., 2017b]. A key driver of this hesitation is the lack of
awareness regarding the economic and environmental benefits of CE, compounded by the
misconception that circular approaches are not financially viable within traditional business
models. The uncertainty surrounding the financial returns of CE investments contributes
to this reluctance, as many businesses are unwilling to take the perceived risks associated

with a transition to circular practices.

Furthermore, without strong incentives such as government support, tax breaks or market
demand, both businesses and individuals may be unmotivated to adopt circular practices,
further stifling innovation and investment in the sector. For example, companies may be
hesitant to fund research and development for circular technologies if they are uncertain
about the potential return on investments [Dewick and Sarkis, 2023|. This risk aversion
and lack of clarity on long-term profitability create a barrier to progress, ultimately slowing
down the transition to a more sustainable and resource-efficient economy.
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1.2.2 Conclusion of State-of-the-Art

The purpose of the State-of-the-Art review was to identify the barriers that hinder
the transition to CE in the building sector. The study conducted an in-depth
analysis of the challenges associated with adopting CE in the building sector.
A semi-systematic literature review was carried out following the Snyder [2019]
approach to systematically search, evaluate, and extract metadata. A total of 23
studies, all sourced from Scopus, were included in the research. These studies
were analyzed to offer a comprehensive overview of the barriers influencing the
implementation of CE in the building sector.

The study identified 25 barriers, which were grouped into six categories: awareness,
technical, economic and market, implementation, support/promotion,
and social. The State-of-the-Art also highlighted six main barriers hindering
the advancement of CE practices within the building sector. These include the
lack of comprehensive CE policies and regulations, a fragmented supply chain, high
initial investment costs, a conservative and non-collaborative industry culture, and
a general reluctance to adopt CE. Overcoming these barriers is crucial for promoting
circular practices. The analysis shows a significant link between regulatory
and awareness barriers, emphasizing the need for clear CE legislation to drive
stakeholders towards a deeper understanding of CE practices. Additionally, there
is a notable correlation between regulatory and economic barriers, underscoring
the importance of regulatory frameworks that offer financial incentives for adopting
circular approaches, thereby motivating stakeholders to embrace these practices.
The State-of-the-Art review did not include non-EU countries, as EU nations are
governed by a shared legal framework, which is reflected in the national laws of
the member states. However, this focus may also indicate a gap in research on
the barriers to the transition to CE in the building sector outside the EU. It is
important to recognize that the study is based solely on information found in the
literature. Given that this research is conducted in collaboration with Niras, an
organization primarily focused on CE within a Danish context, it is, therefore,
relevant to investigate whether the identified barriers in the EU also apply in a
Danish context, or whether there are other barriers facing the Danish building sector.
While the State-of-the-Art has provided a comprehensive overview of the barriers
inhibiting the implementation of CE principles across the European building sector,
it is essential to recognize that these barriers may manifest differently depending on
the national context. Building regulations, market conditions, industry practices,
and cultural attitudes towards reuse vary significantly between countries, influencing
how and to what extent circular initiatives can be adopted.

Therefore, to sharpen the analytical focus, the specific characteristics and challenges
associated with implementing circular economy principles in the Danish building
sector are examined. By investigating how the general European barriers unfold
within the Danish context, it is aimed to capture national particularities that may
amplify, modify, or mitigate the risks linked to circular construction practices. This
step is crucial for understanding not only the broader structural obstacles but also
the unique dynamics that professionals face in Denmark when pursuing circular
strategies.
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1.3 Circular Economy in the Danish Building Sector

Despite growing awareness and pilot projects demonstrating the inclusion of the CE in the
building sector, the sector’s transition remains limited. Frontrunners primarily drive the
adoption of CE, but most initiatives are small-scale, localized and dependent on external
funding [Realdania, 2023]. The broader sector continues to operate under linear economic
models [Realdania, 2023|. This makes it difficult to scale circular practices beyond niche
projects. Additionally, the sector’s fragmented nature means stakeholders typically address
challenges in isolation, limiting the impact of individual efforts. A transformation to
CE requires a systemic approach that considers the interdependencies between economic,
environmental, and social factors, as these barriers often stem from or reinforce perceptions
of risk |Realdania, 2023].

A lasting transition to CE in the building sector is considered a wicked problem,
characterized by complex, interdependent barriers and risks that cannot be solved in
isolation [Webber and Rittel, 1973]. In Denmark, the building sector accounts for around
40 percent of the resource- and energy consumption and a third of the total waste
volume [Dansk Standard, N/A|. In 2023, 1,100 houses were replaced by new ones in
Denmark, which is double compared to 2015 [Dagens Byggeri, 2024|. Furthermore, the size
of newly built homes has increased by 36 percent over the past 30 years, leading to greater
resource use |Klein, 2024, Quiz, 2024]|. While the EU has identified construction as a key
sector for achieving the Green Deal’s goals, there remains a lack of a common understanding
of CE within the building sector [Ottosen et al., 2021|. Many stakeholders still associate
CE with GHG emissions or the United Nations’ (UN) Sustainable Development Goals
(SDGs), rather than focusing on material reuse and resource efficiency [Ottosen et al.,
2021]. However, prioritizing resource conservation is essential for developing a low-
carbon economy by minimizing extraction and processing impacts [[PCC, 2007]. This
is particularly relevant in Denmark, where local resource scarcity, such as the depletion of
gravel pits, poses a challenge [Larsen et al., 2019]. An emissions-centric perspective may
divert attention from these systemic resource strategies crucial for CE.

Renovation and transformation of buildings contribute to a lower climate impact and
reduce construction waste compared to new buildings, making them key components of
transitioning the sector to CE [Social- og Boligstyrelsen, 2023|. Danish companies are at
various stages in CE adoption, with some lacking concrete plans and others integrating CE
as a core business strategy [Ottosen et al., 2021]. However, reuse of demolished materials
remains minimal, with estimates suggesting it is less than one percent [Klein, 2024].
Despite political support for material reuse and improved waste management, such as
the National Plan for Prevention and Management of Waste and the National Strategy for
Sustainable Construction |Indenrigs- og Boligministeriet, 2021, Ministry of Environment of
Denmark, 2021|, the commercialization of circular solutions in the Danish building sector
is still limited [Radet for Gron Omstilling and Realdania, 2024]. The Ellen MacArthur
Foundation’s 2015 analysis identified the building sector as one of the most promising for
circular economy growth, estimating that material reuse and high-value recycling could
generate a net value of 0.8—1.1 billion DKK annually by 2035 |Ellen MacArthur Foundation,
2015|. However, many of the remaining challenges relate not just to practical barriers but
to how actors in the sector perceive and manage risk. These risk-related barriers are
elaborated on in the following section.
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1.3.1 Risks Shaping the Adoption of CE in the Danish Building Sector

The Knowledge Center for Circular Economy in Construction (VC@B) and Veerdibyg
promote sustainability through collaboration, knowledge sharing, and innovation. VCOB
drives circularity by uniting frontrunners while Veerdibyg ensures value retention in
construction. Together, they develop solutions and implement circular strategies to
enhance efficiency and long-term value creation [Veerdibyg, 2025, VC@B, 2021¢].

VCOB [VCOB, 2022| and Veerdibyg |[Veerdibyg, 2023] have identified barriers for CE in
the Danish building sector, aiming to utilize existing resources. This section highlights key
barriers in the sector, and an overview of the identified barriers can be seen in Table 1.2.
While numerous barriers to CE have been identified in the Danish building sector, many
of them can be traced back to perceived or actual risks. These include technical, economic,
regulatory, and social uncertainties that influence decision-making across the value chain.
This section outlines key risk-related challenges that hinder the broader implementation

of circular economy practices.

Barrier (category) Sub-barrier
Lack of skills and knowledge
Awareness .
Fragmented supply chain
Uncertainty of using recycled /reused building products
Technical Availability zafnd quality of reused materials
Regulatory risks
Lack of standardization and certification
Economics Financial aspects
. Legislation
Impl
mplementation Lack of transparency
Support/promotion | Lack of incentives
Social Skepticism toward reclaimed materials and social acceptance

Table 1.2. Overview of identified barriers in a Danish context found in literature and interview.

Awareness

Lack of skills and knowledge

A risk is tied to the limited expertise in circular design and reuse-based construction.
Education on sustainable building materials is scarce, leading to knowledge gaps in
areas such as load-bearing capacity, fire safety, and insulation. These gaps increase the
risk of non-compliance, performance failure, project delays, and cost overruns factors
which deter developers from pursuing circular approaches [Veerdibyg, 2023, VCOB, 2022|.
Without adequate education and training in sustainable construction and material reuse,
professionals face uncertainty regarding technical performance and regulatory compliance.
This not only elevates the perceived risk among stakeholders but also undermines
confidence in circular solutions.
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Fragmented supply chain

In an interview with a representative from Niras, it was highlighted that Denmark has
a limited internal market for recycled and reused materials [Representative from Niras,
2025]. Denmark’s underdeveloped market for reused materials forces frequent export of
materials for processing, resulting in a fragmented and unreliable supply chain. This
increases procurement risk, as developers cannot be assured of the availability, timing or
quality of materials needed for construction. The reliance on external processing highlights
the lack of local infrastructure and coordination, which in turn creates uncertainty around
material availability and quality. This weakens trust in reused materials as a viable option
and increases the risk associated with procurement.

Technical

Uncertainty of using recycled /reused building products

Reused materials often present unknowns, such as contamination with hazardous
substances (e.g., PCBs), and lack of traceability. This introduces legal and safety risks,
particularly since liability is unclear when producer responsibility no longer applies. These
uncertainties lead many developers to prefer new, certified materials to reduce their
exposure to risk [BYG-TEK, 2017]. Without clear guidelines or responsibility frameworks,
the perceived legal and health risks often outweigh the environmental benefits. As a result,
new and certified materials are favored as the safer, more predictable choice.

Availability and quality of reused materials

The unpredictable availability and quality of reused materials present a logistical and
financial risk. Developers may face scheduling issues or be forced to substitute materials
at short notice, potentially increasing project costs. Early procurement or long-term
storage may mitigate these risks but can be costly and inefficient [Veerdibyg, 2023|. These
uncertainties not only complicate logistics but also introduce financial risks, particularly
when delays or substitutions are required. While strategies like early procurement
or storage can help manage these issues, they often introduce additional costs and

inefficiencies.

Regulatory risks

Navigating complex regulations and unclear EoW criteria poses legal risks. The EoW
criteria play a crucial role in determining when waste can be considered a reusable product
in construction, promoting the CE. However, EoW criteria face challenges such as a lack
of clarity, standardization, and certification, as well as inconsistent decision-making by
municipalities [Veerdibyg, 2023]. The approval process can also introduce uncertainty.
Developers often bear the cost of documenting material reuse to gain exemptions, which
deters CE implementation. While sustainability is promoted by building laws, the legal
landscape can be difficult to navigate and increases perceived regulatory risk. Although
legislation increasingly encourages sustainability, the lack of standardized guidelines and
certification processes for reused materials undermines confidence and adds to project risk.
The burden of proof placed on developers further discourages innovation.
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Lack of standardization and certification

Contractors and developers hesitate to use reused materials due to concerns over quality
and the absence of standardized certifications. This leads to quality-related risks for
developers and contractors, who fear liability or failure in performance. The absence of
formal assurance frameworks lowers the confidence in reuse solutions [Representative from
Niras, 2025]. Without formal quality assurance, developers and contractors face increased
liability risks and uncertainty about performance outcomes. This absence of trusted
benchmarks erodes confidence in reuse solutions, reinforcing a preference for conventional

materials.

Economics

Financial aspects

The economy is a crucial factor in nearly all construction projects [VCOB, 2022|. CE
projects often involve longer planning phases and unpredictable cost structures. Reused
materials are not always cheaper, as they may require additional testing and labor. When
combined with a limited resale market - as evidenced by the bankruptcy of Green Dozer -
the financial risk becomes too high for many developers [Representative from Niras, 2025].

Moreover, innovation in the building sector is closely related to economic incentives. New
ideas, improvements, and smarter approaches typically emerge when there is a prospect
of financial gain. If there is potential for higher profits, the sector will find ways to
meet testing and documentation requirements. However, reused building materials are not
necessarily cheaper than new materials. With little economic gain and higher perceived
risk, there is limited motivation for innovation in this area [Veerdibyg, 2023]. While
environmental value is increasingly recognized, it rarely translates into direct financial

incentives.

Implementation

Legislation

Complex regulations shape sustainability in the building sector. While they prevent critical
failures, they can also hinder innovation. EU directives are transposed into Danish law
while regulations apply directly. Laws passed by Folketinget may be supplemented by
executive orders [VCOB, 2021b]| (see Figure 1.3).

Recycled materials pose risks, leading developers to prefer new, certified materials.
Applying for exemptions from Affaldsbekendtgorelsen to reuse materials requires costly
documentation. Limited knowledge of regulations and recycling increases costs, though
standardization and incentives may reduce fees.

Building laws do not prohibit sustainable materials. For instance, §1 in ‘Bekendtgarelse
af byggeloven’ promotes resource conservation [Retsinformation, 2016]. However, the
complexity of EU and Danish regulations can be a barrier.

BR18 sets technical and administrative standards for all building projects, including those
using recycled materials. Compliance can be challenging due to uncertainties in material
properties and new calculation methods. Sustainable materials, per Energistyrelsen [2016],
should have low environmental costs and be reusable, recyclable or compostable.
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Executive Orders (DK}
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Regulations and
Decisions
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Figure 1.3. EU and Danish legislation framework [VC@B, 2021b]. Own illustration based on
VCOB [2021b].

Byggevareforordningen, an EU regulation, governs the marketing of building products.
It mandates performance declarations and C€marking [Social- og Boligstyrelsen, N/Aal.
Recycled materials face high costs and strict documentation requirements, limiting their
viability unless produced in large quantities.

AB-systemet ensures clarity in building contracts but places risks on one party,
discouraging recycled material use [Social- og Boligstyrelsen, N/Ab, Verdibyg, 2023|.
Developers often lack the knowledge or risk tolerance to assume responsibility, leading
to the selection of conventional materials.

Affaldsbekendtggrelsen regulates construction waste management |Retsinformation,
2024, Veerdibyg, 2023|. The definition of waste—materials discarded or required to be
discarded [Veerdibyg, 2023] can hinder recycling. Materials with reuse potential may be
classified as waste and subjected to disposal rules instead of circular solutions.

The waste hierarchy prioritizes prevention, reuse, recycling, energy recovery, and
disposal [Retsinformation, 2024|. Denmark and the EU aim for a circular economy,
emphasizing waste reduction to cut resource use and CO2 emissions. Waste statistics from
Miljg- og Ligestillingsministeriet provide insights into construction waste trends|Miljg-
og Ligestillingsministeriet, 2024| (see Table 1.3). Historically, Denmark’s recycling rate
was high due to including final material recovery. Reporting changes since 2018 lowered
reported recycling rates, with waste volume trends following economic activity [Miljg- og
Ligestillingsministeriet, 2024].
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2018 2019 2020 2021 2022

Construction Ton Ton Ton Ton Ton

(1.000) Percent (1.000) Percent (1.000) Percent (1.000) Percent (1.000) Percent
Recycling 1.806 38% 1.533 34% 1.552 32% 1.817 36% 1.739 33%
Other final 2447 | 51% 2.443 | 53% 2.605 | 54% 2547 50% 2.839 | 54%
material recovery
Incineration 285 6% 337 7% 381 8% 423 8% 377 7%
Landfill 262 5% 260 6% 269 6% 265 5% 258 5%
Total 4.800 100% 4.572 100% 4.807 100% 5.052 100% 5.213 100%

Table 1.3. In 2022, 54 percent of construction and demolition waste was treated with other
final material recovery. Other final material recovery refers to the process in which waste
materials are used for the last time in a recovery-oriented purpose, where they substitute the use
of new materials. Examples include crushed concrete or slag used for road sub-base layers, noise
barriers, or other types of infrastructure. This type of recovery differs from recycling, as
materials undergoing other final material recovery are utilized one last time in a recovery project.
In contrast, waste collected for recycling is reintroduced into the material cycle and used to
produce new products. The total amount for recycling, including other final material recovery,
remained stable from 2018 to 2022, as did the share sent for incineration and disposal [Miljg- og
Ligestillingsministeriet, 2024]. Own illustration based on Miljg- og Ligestillingsministeriet [2024].

Udbudsloven governs public procurement. In 2022, a "buy green or explain" amendment
was introduced, requiring justifications if sustainability is not considered. However,
enforcement is pending |Veerdibyg, 2023].

Procurement laws pose challenges for circular construction. Standardized procedures
often hinder innovative solutions, as circular methods may not fit traditional evaluation
criteria. Cost-focused procurement favors short-term savings over long-term sustainability.
Current frameworks prioritize conventional materials, making it harder to integrate CE in
construction [Veerdibyg, 2023|.

Selektiv nedrivning From July 1, 2025, new requirements for selective demolition will
be introduced in Denmark to promote reuse and CE. For demolitions exceeding 250 m?,
the developer must appoint a certified resource coordinator and submit a demolition plan
to the municipality. Only authorized companies may carry out the work and requirements
for proper sorting, documentation and quality management will apply. The legislation
aims to ensure better utilization of building materials and raise the professional standards
of the sector [Bygherreforeningen, 2024].

Lack of transparency

The absence of a digital marketplace for reused materials limits transparency, leading
to uncertainty regarding availability, pricing, and traceability [VCOB, 2022]. This
uncertainty introduces risks in procurement, scheduling, and budgeting, all of which deter
circular approaches. Transparency is fundamental to trust, and in the context of circular
construction, its absence can be a dealbreaker. This lack of visibility not only complicates
procurement and budgeting but also weakens the business case for circularity.
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Support/Promotion

Lack of incentives

According to Representative from Niras [2025], tools such as life cycle assessments or
resource mapping are introduced too late in the building process. Consequently, their
influence on design and procurement decisions is minimal. Without early-stage incentives
to counteract perceived risks, developers will continue to opt for conventional, linear
solutions [Representative from Niras, 2025].

Social

Skepticism toward reclaimed materials and social acceptance

Some stakeholders in the building sector are skeptical about reclaimed materials, as they
are uncertain about their quality and suitability [Representative from Niras, 2025]. This
skepticism is reinforced by the lack of certification and standardization, making it harder
to gain social acceptance for using reused materials in large-scale construction projects.

1.3.2 Summary CE in the Danish Building Sector

After identifying the specific barriers that characterize the application of circular
economy principles within the Danish building sector, we now turn our focus to the
building process itself and the risks that arise across its different phases. In order to
analyze risk management in circular construction, it is necessary to first understand
how a typical building process is structured and what types of risks are traditionally
associated with each phase.

Although most building projects follow a similar general phase structure, our review
shows that there are variations in the level of detail and illustration depending
on sources and practices [Steenbergs tegnestue, N/A, Selskabsadvokaterne, N/A,
Hartwell et al., 2021]. As the foundation for our analysis, we adopt the phase
structure defined by Veerdibyg [2024|, which highlights the idea and programming
phase, the design and engineering phase, the construction phase, and the operation
and maintenance phase as key stages in the life cycle of a building project.

By linking the identified barriers for circular construction with the risks associated
with each phase, we gain a deeper understanding of how circularity introduces new
types of uncertainty and complexity into the building process, for instance, related
to material availability, documentation requirements, and changing collaboration
practices. Thus, risk management across the phases of the building process becomes
a central analytical approach in our further exploration of how circular solutions can
be implemented in practice.
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1.4 Risks Across the Phases of a Building Process

Most building projects follow a similar general phase structure, with each phase presenting
distinct risks and challenges. Although the level of detail and illustration style may
vary between projects, the fundamental building processes remain the same [Steenbergs
tegnestue, N/A, Selskabsadvokaterne, N/A, Hartwell et al., 2021].

In relation to sustainable initiatives, a guide from Veerdibyg [2024] identifies risks specific
to construction, infrastructure, and renovation projects. The guide aims to demystify
the concept of risk in sustainable solutions for construction and outline a systematic
approach to addressing it [Veerdibyg, 2024]. However, it primarily focuses on generic
processes rather than detailing the roles of the involved organizations and their internal
considerations [Veerdibyg, 2024|. In this thesis, the phases defined by Veerdibyg [2024]
serve as the foundation for understanding risk management in building processes. These
phases are visually represented in Figure 1.4.

Figure 1.4. Own illustration of the phases in a building process adapted from Veerdibyg [2024]
made in Canva.

The following sections describe each phase, the associated actors defined across the value
chain as the developers, contractors, consultants, legal professional, demolition and reuse
actor, producer, architect, experts and financial actors, and the organizational processes
and risks linked to circular construction practices.

1.4.1 Idea and Programming

The Idea and Programming phase forms the strategic foundation of a construction
project, where the project’s vision, objectives and framework are established. Here, the
primary actor is the builder, who defines the overall risk profile in relation to sustainable
ambitions [Veerdibyg, 2024|. The builder should internally align objectives with time, cost
and quality constraints through organizational processes such as project governance models
and internal stakeholder engagement. The builder often engages consultants and experts
early on to assess the feasibility of sustainable solutions while lawyers may be consulted
to ensure early compliance with legal and regulatory requirements. A risk log should be
initiated, documenting potential risks linked to sustainability goals, such as the use of
reused materials or requirements for disassembly. Early risk meetings are recommended
involving both developers, consultants, and experts.
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1.4.2 Design and Engineering

The Design and Engineering phase transforms the strategic vision into technical and
architectural plans. Key actors include architects, consultants (engineers and specialists)
and producers (material suppliers). The architect typically leads the design vision while
consultants manage technical specifications and ensure regulatory compliance.

During this phase, the risk log must be continuously updated by the design lead and
coordinated through project meetings involving both consultants and lawyers to evaluate
legal aspects tied to new materials or construction methods. Importantly, the demolition
and reuse actor may also be engaged at this stage for resource mapping and assessments
of materials available for reuse. Additionally, experts with niche knowledge such as LCA
or circular methods, can be brought in for advice and risk evaluation. Organizationally,
integrated collaboration models (e.g., partnering or early contractor involvement) are vital
to ensuring that sustainable ambitions are realistic and technically achievable.

1.4.3 Construction

The Construction phase involves the physical realization of the design on-site. Here, the
contractor and their project management team assume the primary responsibility. The
risk ownership is formally transferred from consultants and architects to the contractor at
the start of construction.

The updated risk log should accompany the project handover to ensure continuity in risk
management. Producers continue to play a key role in supplying sustainable materials
according to specifications while demolishers may be involved during partial demolitions
or deconstructions supporting circular initiatives. Clear organizational communication
between the contractor, developers and consultants is critical to address project changes
promptly and reassess potential risks. Typical risks include quality uncertainties in
reused materials, lack of installation expertise for bio-based insulation, and challenges
with disassembly-friendly construction techniques [Veerdibyg, 2024].

1.4.4 Operation and Maintenance

The Operation and Maintenance phase addresses the building’s long-term functionality
and sustainability performance. Key actors are the builders and their operations team
(often assisted by external facility management providers). Input from consultants and
experts remains valuable for planning long-term maintenance strategies, especially for
non-standard or innovative solutions.

Risk meetings involving the developer, operations teams, and key consultants should occur
shortly after project handover to ensure that risks linked to operational sustainability such
as maintenance of bio-based insulation or performance of reused components are well
understood. Involving operational stakeholders early during the design and construction
phases strengthens organizational preparedness for long-term risk mitigation.
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1.5 Sub-conclusion

The State-of-the-Art review conducted as part of this study identified 25 barriers
to CE implementation in the European building sector, categorized into six
domains: awareness, technical, economic, implementation, support and social.
Among the most significant were weak regulatory frameworks, high initial costs
and a conservative, non-collaborative sector culture. The review also highlights
interdependencies between barriers, particularly the link between regulatory,
economic and awareness-related challenges, pointing to the need for clearer
legislation and stronger financial incentives. However, this is difficult to investigate
in the entire building sector; therefore, it is chosen to focus on renovation processes in
the building sector, which are characterized by high complexity, risks and regulatory
constraints, which together pose barriers to the implementation of CE initiatives.
While CE has gained increasing policy attention and technological feasibility, the

practical uptake remains limited.

This thesis argues that collaboration is a key mechanism for overcoming these
challenges. In particular, it becomes essential to explore how collaborative
frameworks can be structured to facilitate experimentation, distribute risk more
evenly and support sustainable innovation in practice. Accordingly, the thesis
focuses on identifying how actors perceive and respond to CE in renovation
processes. As outlined in the preceding sections, the building sector is deeply
shaped by risk considerations. While tools such as Veerdibyg [2024| offer useful
frameworks for addressing risks throughout the construction process, they do not
sufficiently address the stakeholders perspectives. Furthermore, although the guide
formally includes renovations, it does not adequately reflect the distinct conditions
that separate renovation from new build or ongoing maintenance projects.

In response, this thesis delimits its focus to renovation, which not only reflects
the specific complexity of these processes, but also aligns with the broader
understanding of CE adopted in this thesis. This position is echoed by actors such
as ByggestopBevaegelsen [2025], who have called for a stop to new builds in favour
of transformation, thereby reinforcing the strategic importance of renovation as a

pathway to a more circular built environment [Sand, 2025].
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Research Question

In Chapter 1, risk was identified as a key barrier to the implementation of circular economy
principles in the building sector. This study focuses specifically on renovation projects.
Which will form the basis for the following analyses.

The purpose of the research is to explore how the various stakeholders involved in the
building process, as outlined in Figure 1.4, perceive risks associated with circular economy
initiatives, and what types of solutions they identify in response to these risks. Building on
this, the study will examine how collaborative partnerships may help mitigate perceived
risks and facilitate circular practices in renovation projects.

By analyzing stakeholder perceptions and the potential of partnerships, the thesis aims to
contribute to a better understanding of how risk can be managed in circular construction
processes, ultimately supporting a more sustainable transformation of the building sector.

Based on this, the following research question has been made:

How can collaboration reduce stakeholder-perceived risks associated with
implementing circular economy in renovation projects?

To help answer this research question, the following two sub-questions have been
formulated:

1. How do stakeholders perceive and approach the risks related to
implementing circular economy in renovation projects?

2. How can collaboration be structured to support the implementation of
circular economy?

These questions have been developed to explore stakeholder perspectives on the
implementation of CE principles within the building sector. Examining stakeholder
involvement is relevant, as much of the existing literature like Veerdibyg [2024] tends
to concentrate on the building process itself, often overlooking the roles, perceptions
and risks experienced by the stakeholders engaged in that process. Although the
building process and its stakeholders are inherently interconnected, insights into one do
not automatically yield a comprehensive understanding of the other. By emphasizing
stakeholder collaboration, new insights can be gained into the dynamics and practical
challenges of CE implementation. This focus is particularly important, as the transition
to CE introduces additional complexity to the building process. It necessitates novel forms
of collaboration, governance and working relationships among stakeholders to address and
mitigate perceived risks.

Page 32 of 211



Theoretical Framework

This thesis investigates how collaborative approaches can address the complex and cross-
organizational challenges posed by CE transitions in the building sector. These challenges
are characterized by a high degree of uncertainty, complexity and the need for innovation
across traditional boundaries. As such, they resist resolution through conventional,
contract-based governance structures alone. Instead, they call for more flexible, trust-
based and dialogical forms of coordination that enable actors to engage across institutional
silos.

To analytically grasp these forms of collaboration, we draw on a framework that
distinguishes between networks, partnering and strategic partnerships, each representing
different degrees of formality, commitment and integration (see Figure 3.1).

In the following, we elaborate on the three levels of collaboration not as mutually exclusive

stages but as analytically distinct yet overlapping configurations.

Network Partnering Strategic Partnerships

Figure 3.1. Overview of the theoretical framework. Our own illustration made in Canva.

3.1 Risk and Uncertainty to CE in the Building Sector

Construction projects are generally characterized by high complexity and numerous
interdependencies between actors, technologies, and project phases. This complexity makes
risk and uncertainty fundamental conditions in the building sector. Risk is here understood
as a situation in which the outcomes are known but uncertain, whereas uncertainty refers

to situations where both outcomes and probabilities are unclear [Winch, 2010].

The implementation of CE in construction introduces new material flows, unfamiliar
technologies, and collaborative forms that are not yet fully regulated or standardized. This
not only increases technical and logistical risks but also heightens institutional and social
uncertainty within projects. For instance, it is often unclear who should take responsibility
for the quality of reused materials, when in the process collaboration is required, and
which actors need to be involved at all. In this way, CE disrupts established boundaries
between professional domains and organizations, creating new risk landscapes that cannot
be addressed through existing practices alone.
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These risks are perceived differently depending on the actor’s role in the value chain. For
the developer, risks are typically tied to financial uncertainty and responsibilities related to
building codes and long-term operation. Architects may enjoy creative freedom, but also
face uncertainty regarding technical approvals and legal accountability. Contractors focus
on feasibility, schedules, and unforeseen events on the construction site, while consultants
must balance innovation with the need for documentation. It is therefore essential to
apply the concept of stakeholder-perceived risk, which refers to how different actors
understand, assess, and respond to risk based on their organizational position, incentives,
and experience |Lundin and Séderholm, 1995, Loosemore et al., 2006].

In CE projects, these differences are amplified, as there are rarely shared reference points
for what success looks like, how risk should be distributed, or how responsibility is defined.
This places new demands on collaborative models, communication, and risk management
throughout the construction value chain and highlights the need for new organizational
forms such as partnering and network-based collaboration. To understand how actors
perceive and manage risk in circular construction projects, it is necessary to introduce
the concept of stakeholder-perceived risk. This term refers to the way in which different
actors within the construction value chain perceive and interpret risks based on their
organizational position, role, and responsibilities [Loosemore et al., 2006|. In this context,
risk is not an objective measure, but rather a context-dependent assessment shaped by
experience, incentive structures and inter-actor relationships [Flanagan and Norman, 1993].

As highlighted in the problem analysis, the circular transition is marked by a range of
uncertainties not only technical and economic, but also social and institutional. Actors
call for clear frameworks, but in the absence of such structures, their risk management tends
to become defensive, reinforcing reliance on conventional solutions rather than fostering
innovative approaches. These challenges must be understood in light of several well-known
structural characteristics of the building sector. Construction is traditionally marked
by a high degree of fragmentation, where actors are organized in separate professional
and organizational silos, and collaboration is dominated by temporary, project-based
alliances [Dubois and Gadde, 2002]. This structure limits opportunities for knowledge
sharing, coordination and common goals, making innovation processes more vulnerable.

The transition to a CE exacerbates these underlying issues. CE projects require new
forms of collaboration, the involvement of non-traditional actors such as material banks and
digital tracking platforms, and the handling of resources whose quality and availability may
be uncertain. This increases the need for flexible coordination and shared responsibility,
which challenges the existing system that is largely geared toward standardized and linear
processes.

At the same time, CE demands holistic decision-making across the value chain. In a
fragmented sector where roles, responsibilities, and incentives are often asymmetrically
distributed, this becomes particularly difficult. Coordination and trust thus become central
parameters for success but are precisely the elements that are hard to establish in a sector
characterized by temporality and contractual governance. These conditions make it clear
that implementing CE is not merely a matter of introducing new technologies or materials,
but fundamentally about rethinking the social and organizational structures that support
decision-making and collaboration in the construction process.

Page 34 of 211



Aalborg University

3.2 Network

In this thesis, networks are understood not merely as a set of connections between actors
but as an organizational framework that enables joint action across institutional and
organizational boundaries under conditions of uncertainty such as those found in the
implementation of circular economy practices in the building sector [Walter, 1990, Provan
and Kenis, 2008]. The network concept is used analytically to examine how actors engage
in relationships where knowledge and risk are shared, and coordination occurs through
both formal and informal mechanisms [Sydow and Windeler, 2003].

Networks represent a more flexible and loosely coupled form of organization, distinct
from hierarchical or contract-based collaboration. They are typically based on trust,
dialogue and mutual dependency rather than on fixed structures or clearly defined
lines of responsibility [Walter, 1990]. When implementing CE in construction, where
uncertainty is high and outcomes are often emergent, networks provide a structure through
which actors can negotiate meaning, build mutual understanding and co-create solutions
across fragmented roles. Instead of relying on rigid governance, collaboration emerges
and is maintained through social relations, shared understandings and the exchange of
experience [Sydow and Windeler, 2003].

From a risk perspective, networks help reduce stakeholder-perceived risk by creating early
and informal communication across organisational boundaries. They enable stakeholders
to clarify expectations, align interpretations and form trust-based relationships that can
serve as buffers against unforeseen challenges. Especially in the early phases of CE
initiatives, where knowledge gaps are significant, networks create space for shared learning
and experimentation without the constraints of formalised agreements.

3.3 Partnering

Partnering, along with related models such as alliancing, represents a more formalized
yet still trust-based form of collaboration that seeks to align incentives and goals
between project stakeholders. Unlike networks, partnering typically involves structured
processes such as collaboration charters, shared risk /reward mechanisms and joint decision-
making forums. These mechanisms aim to institutionalize collaboration while maintaining
flexibility and responsiveness to project-specific conditions [Nystrom, 2005, Bresnen et al.,
2025b].

Partnering directly addresses some of the coordination and communication challenges
that arise in circular projects. It encourages open dialogue about roles and expectations,
which is crucial when working with novel materials, new suppliers or uncertain outcomes.
Moreover, it creates a platform where risks can be jointly assessed and allocated, not
merely transferred between actors, thus reducing perceived exposure and enabling more
balanced responsibility-sharing. The collaborative ethos of partnering establishes trust and
accountability, both of which are vital when navigating unknowns. Trust enables actors to
act beyond narrow self-interest, while accountability ensures that commitments are upheld
even in the absence of perfect foresight. By formalizing processes for joint problem-solving,
partnering can reduce the need for adversarial conflict resolution and instead promote
adaptive behavior throughout the project life cycle [Bresnen et al., 2025b].
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In CE contexts, this is particularly beneficial: the capacity to respond to emergent
issues (e.g. sourcing reused materials or resolving technical uncertainties) depends on
strong communicative infrastructures and mutual commitment. Thus, partnering not only
supports coordination but also reduces uncertainty by building a shared sense of purpose
and responsibility across disciplines.

3.4 Strategic Partnerships

Strategic partnerships build upon the logic of partnering but extend it across multiple
projects and a longer time horizon. They represent a shift from short-term, transactional
project arrangements toward sustained collaboration grounded in common goals, shared
learning and organizational integration [Frederiksen and Johansen, 2022].

These partnerships are particularly well-suited to managing the structural uncertainties
and innovation demands posed by CE. A transition to CE require not only technical
adaptation but also institutional change something that is difficult to achieve within the
confines of isolated, one-off projects. Strategic partnerships address this by creating a
stable, long-term platform for experimentation, reflection and continuous improvement.

In terms of stakeholder-perceived risk, strategic partnerships offer several advantages.
First, they reduce uncertainty through repeated interaction and cumulative experience.
Stakeholders learn to interpret each other’s expectations, develop shared routines and
establish trust over time. Second, they support deeper organisational alignment: actors co-
develop tools, workflows and performance indicators that reinforce a shared understanding
of goals and success criteria. Third, strategic partnerships clarify accountability through
defined governance structures, while still leaving space for co-creation and flexibility in
day-to-day operations.

Trust, communication and distributed responsibility are embedded in the organisational
structure of strategic partnerships. Steering groups, operational teams and interdisci-
plinary project groups work across silos to promote transparency, resolve tensions and
coordinate decisions. In doing so, strategic partnerships transform risk from an individ-
ual burden into a collective challenge - managed not through formal contracts alone but
through integrated collaboration.

3.5 Reflections on Theoretical Framework

While this framework helps map the collaborative landscape, our analytical focus is
primarily on partnering understood as a mid-level, project-oriented but flexible form
of collaboration that includes and builds on networked relations. This choice is
deliberate - as highlighted by Nystrom [2005|, partnering can encompass a wide range
of cooperative configurations including informal trust-based relations as well as more
structured arrangements aligned with strategic ambitions. Given the contextual and
relational complexity associated with circular construction projects, partnering offers a
promising lens to explore how cooperation emerges and is sustained under conditions of
uncertainty, particularly when contractual solutions fall short.
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Moreover, the shift toward circularity introduces new actors, flows of materials and
coordination needs that fundamentally alter existing value chains. These shifts intensify
the need for dialogical practices, shared learning and relational trust—elements that
partnering, more so than traditional procurement models, seeks to institutionalize. In this
sense, circularity is not just a technical or environmental challenge but an organizational
one, reinforcing the necessity of collaboration beyond transactional logic.

Partnering, therefore, is not only relevant as a governance mechanism but also as a cultural
and communicative practice that addresses the dynamic nature of circular innovation.
Yet, introducing partnering practices in construction settings often implies substantial
changes to existing workflows, responsibilities and organizational cultures. As such, these
practices may trigger various forms of resistance ranging from passive compliance to active
workaround behavior. To better understand these dynamics, we turn next to a model of
resistance to change.

Page 37 of 211



Methodology

This chapter outlines the methodological foundation of the master’s thesis. It begins
by presenting and explaining the research design, followed by explaining the underlying
scientific theories guiding the study. Subsequently, the methods employed (literature
review, observation, and semi-structured interviews) are described. The chapter then
details the use of generative Al before concluding with methodological reflections.

4.1 Research Design

This study uses a qualitative research design to explore the risks that hinder the
transition to CE within the building sector. It follows an exploratory qualitative
approach, grounded in the understanding that knowledge is socially constructed and
shaped by the experiences, values, and institutional contexts of different stakeholders in
the field [Farthing, 2016]. The resecarch design was not treated as a static plan but rather
as a dynamic and iterative process, continuously refined in response to emerging insights
and reflections [Farthing, 2016|. It reflects the deliberate choices made regarding ontology,
epistemology, methodology and methods, all of which shape the scope, depth and validity
of the study [Farthing, 2016|. The design for this master’s thesis is illustrated in Figure 4.1.

Identification of knowledge gap

Interviews

Figure 4.1. Research design for this thesis. The colors used are described in the text below.
Our own illustration made in Canva.
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In Figure 4.1, the dark-blue boxes represent the analytical sections, the light-blue boxes
indicate the methods and theories applied to address the sub-questions within the analysis,
and the purple box represents the conclusion of the thesis, providing the final answer
to the proposed research question. Rather than focusing on a single bounded case, the
study draws on stakeholder interviews conducted across the value chain to identify risk
perceptions and proposed solutions. The research design in Figure 4.1 outlines the logical
approach taken in the thesis, rather than focusing on its logistical aspects. It illustrates how
the knowledge gap identified in the State-of-the-Art review led to conducting interviews
with stakeholders to gain their perspectives on risks associated with CE initiatives in
renovation projects. The combination of insights from the interviews and the literature
formed the first analysis, which answers the first sub-question. Building on this foundation,
the second analysis explores potential solutions identified in the first analysis, using both
the theoretical framework and interview data. This process enabled the answering of
the second sub-question. Ultimately, these steps provided the basis for answering the
overall research question. Although data was collected at a single point in time, the study
does not conform to the traditional definition of a cross-sectional design as understood in
quantitative research, where patterns of association between variables are tested [Bryman,
2016]. Instead, the aim is to explore meaning and context and to capture the diversity of
perspectives that influence CE implementation across the sector.

4.2 Social Constructivism as a Scientific Theoretical
Approach

This thesis is grounded in social constructivism as a scientific theoretical approach.
Social constructivism views reality not as a fixed external entity but as something
that emerges through social processes, shared meanings and institutional contexts |[Burr,
2015]. The social constructivist paradigm emphasizes that knowledge is sustained by
social processes such as interaction and discourse |Burr, 2015]. A core concept of social
constructivism is that what we perceive as 'real’ or ’true’ is not fixed and can vary. Socially
constructed truths are subject to critique, allowing them to be questioned, deconstructed

and reconsidered to open up new possibilities for thinking, speaking and acting [Schmidt,
2022|.

4.2.1 Ontological Perspectives

From a social constructivist ontology, reality is socially constructed and knowledge is
created through our way of talking about and understanding the world [Schmidt, 2022|. In
the context of this thesis, barriers to CE are not seen as merely objective constraints but
as co-constructed phenomena shaped by professional norms, institutional discourses and
everyday practices in the building sector. The project thus assumes that what counts as
a “barrier” or “risk” is subject to interpretation and varies depending on the stakeholder’s
position within the value chain [Burr, 2015]. While material structures like policies and
technologies exist, their meaning and relevance are interpreted differently across actors
and contexts. This ontological position enables the research to capture the plurality of
understandings that influence how CE are enacted or resisted in practice [Schutz, 1967].
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4.2.2 Epistemological Perspectives

In epistemological constructivism, human cognition is socially constructed and a result
of the culture, history and society of which the individual is a part [Schmidt, 2022].
Knowledge is seen as context-dependent and constructed through language, discourse, and
social interaction. Therefore, the goal in this thesis is not to identify a universal truth but to
understand how meanings around CE are produced, negotiated and institutionalized across
the sector [Guba and Lincoln, 1994, Burr, 2015]. The study employs a qualitative research
strategy centered on semi-structured interviews with stakeholders across the construction
value chain. These interviews seek to uncover how actors frame risks and what solutions
they consider feasible, valuable or necessary.

4.2.3 Subject/Object Distinction

In a social constructivist approach, the distinction between subject and object is
blurred. The researchers are not detached observers but co-constructors of meaning.
Our own perspectives, theoretical positions and research choices shape how data are
collected, interpreted and presented |[Guba and Lincoln, 1994|. We acknowledge that
our understanding of the challenges surrounding CE implementation is filtered through
the theoretical and methodological lenses we apply. The research process thus involves a
reflexive stance, recognizing that the “reality” we uncover is shaped both by the discourses
of participants and our interpretation of those discourses.

Instead of aiming to reveal an objective truth, this research seeks to provide a coherent
and contextual understanding of the implementation of CE by different stakeholders. The
findings should be seen as one interpretation among many possible, shaped by the social
and institutional contexts in which they were produced [Burr, 2015].

4.3 Methodology

This section outlines the methodological choices and reflections that underpin the thesis.
Adopting a qualitative and exploratory research design, the study employs observations
and semi-structured interviews both as a means of developing an initial understanding of
the research field and as a tool for generating empirical data to inform the subsequent
analysis.

Choice of Methods

This thesis employs a qualitative and exploratory research design to investigate the
risks and uncertainties associated with the use of CE initiatives in renovation and
transformation projects. Given the complexity and context-dependence of the subject
matter, a multi-method approach was adopted to facilitate both width and depth in
empirical data collection. The applied methods include a systematic literature review,
conference observations, and semi-structured interviews. These methods were chosen
for their complementarity, each contributing uniquely to the development of problem
understanding, empirical richness and analytical depth.
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The literature review served as a foundation for developing the theoretical framework of
the thesis and identifying key concepts, themes, and knowledge gaps. A well-structured
literature review is a critical step in ensuring that the research is both relevant and
methodologically sound. It helps position the study within the existing body of knowledge,
clarifies theoretical perspectives and guides the development of data collection instruments
such as interview guides [Jean et al., 2014]. It also contributed to the theoretical
sensitivity [Corbin and Strauss, 2008 required to interpret complex empirical data across
disciplines.

We participated in two professional conferences: Byg og Beredygtighed in Aalborg and
Building Green Conference in Aarhus as a means of contextual immersion and exploratory
fieldwork. The purpose of these observations was to gain insight into current discourses,
innovations and challenges surrounding CE in the Danish construction sector. Observing
expert panels, presentations and stakeholder dialogues allowed us to identify emergent
themes and relevant actor constellations, which subsequently informed the design of our
interview study and our actor selection. As argued by Emerson et al. [2011], observational
data can enrich qualitative studies by offering first-hand exposure to the dynamics and

language of a given field.

The core empirical data of this thesis was gathered through semi-structured interviews with
actors across the construction value chain, including developers, contractors, architects,
consultants, legal professionals, and reuse practitioners. Semi-structured interviews were
selected for their ability to combine consistency across themes with the flexibility to explore
individual perspectives and experiences in depth [Kvale and Brinkmann, 2015|. These
interviews served two purposes: first, to obtain exploratory insights that could help sharpen
the analytical strategy and problem focus; and second, to generate empirical data for the
analyses. This dual function allowed us to engage with both the width and specificity of risk
perceptions and collaborative challenges as experienced by different stakeholders. Taken
together, the three methods offer a coherent and layered approach to data generation. The
literature review provides theoretical anchoring; observations offer contextual grounding
and access to tacit knowledge; and interviews allow us to explore nuanced actor-specific
experiences and strategies. This triangulation strengthens the credibility and richness of
our findings |Flick, 2018|, and supports a comprehensive understanding of the systemic
and practical challenges tied to CE initiatives in renovation practices.

4.3.1 Literature Review

In this thesis, a literature review was conducted as it can be useful when the aim is to
provide an overview of a certain issue or research problem [Snyder, 2019|. For a literature
review to serve as a valid research methodology, it must follow a structured process to
ensure accuracy and reliability [Snyder, 2019]. The literature review in this thesis takes
point of departure in the four steps from Snyder [2019]:

1. Designing the review
2. Conducting the review
3. Analysis

4. Writing up the review
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Designing the review

The semi-systematic (or narrative) review was chosen, as it is suited for topics studied
across diverse disciplines, making a full systematic review impractical. Instead of
measuring effect size, it synthesizes research through meta-narratives, helping to identify
themes, theoretical perspectives and key issues [Snyder, 2019]. While systematic reviews
ensure comprehensive data coverage, they require a narrow research question and may not
fit all projects. In contrast, semi-systematic reviews offer flexibility but lack standardized
steps, requiring adaptation to each project [Snyder, 2019].

As this review aims to identify and analyze barriers to implementing circular economy
in the building sector the semi-systematic review was found most suitable. The current
research was uncovered and it helped identify and underline the problem. Thereby the
field was uncovered and practical gaps for implementation were found.

The search strategy was designed to identify relevant literature by using predefined search
terms and applying specific inclusion and exclusion criteria. The search was conducted in
Scopus on March 4, 2025, focusing on publications from 2023 to 2025. Drawing data from
different databases can result in different outcomes [Singh et al., 2021]. Scopus and Web of
Science were most relevant to consider in this thesis, as they primarily cover Life Sciences,
Physical Sciences, and Technology [Singh et al., 2021|. Since most journals indexed in
Web of Science are also available in Scopus, Scopus was chosen for the literature review
to ensure comprehensive coverage while maintaining access to the same key sources [Singh
et al., 2021]. The search was restricted to publications from 2023-2025 to ensure the
inclusion of the most recent research and emerging trends. This timeframe allows for an
up-to-date understanding of the topic while capturing the latest developments in the field.
Additionally, a peak in publications was observed in 2023, indicating increased research
interest and activity during that year, further justifying the focus on recent literature.

Transparency in the selection process was ensured by clearly defining inclusion and
exclusion criteria.  Factors, such as publication year, language and country were
considered to enhance the reliability of the review. The search string included the terms
"construction", "building", "circular economy", "barriers" and "implementation", which
were applied to keywords, abstracts and titles. To ensure political relevance, the search
was restricted to studies conducted in European Union countries, as these nations must
comply with legislation from the European Parliament. Additionally, the results were
further refined by limiting them to studies explicitly mentioning circular economy and
barriers in the keywords, title, or abstract.

Conducting the Review

Firstly, a pilot test of the review process and protocol was conducted to test the search
term and inclusion criteria. The pilot test yielded 2314 results. To refine the search,
multiple queries were conducted using different keywords and criteria to assess the number
of results and ensure the retrieved articles aligned with expectations. By the eighth search,
83 results remained and were reviewed as part of the pilot study. Testing the search terms
and inclusion criteria on a smaller sample allowed for adjustments before conducting the
main review, ensuring a more precise selection process [Snyder, 2019]. It is common to
refine the approach multiple times before finalizing the sample.
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The final search returned 48 articles, which were screened for relevance through an
abstract review, reducing the selection to 26 studies. During this process, duplicates
were removed, along with articles focused on non-EU countries and unrelated topics such
as BIM models. A more detailed evaluation of methodology, figures, results, conclusions
and specific references to barriers further refined the selection to 22 studies for in-depth
analysis. Additionally, references within the selected articles were examined to identify
other potentially relevant studies, initiating a snowballing process.

After the initial analysis, the thematic focus of the thesis shifted slightly to include risk
perspectives more explicitly. As a result, a supplementary search was conducted in Scopus
using the same structure as before but replacing the term “implementation” with “risk.”
This second search yielded 11 results, of which 8 were already part of the original selection.
The remaining three articles were screened, and one new study was found relevant to
include in the in-depth analysis. This was reviewed using the same process as the previous
articles, and relevant insights were incorporated into the State-of-the-Art.

Analysis

After selecting the final sample, relevant information was extracted from each article,
including those identified through the snowballing process. The primary focus was to
identify barriers to implementing CE in the building sector. To ensure consistency in coding
and data extraction, each article was initially analyzed by one researcher and subsequently
reviewed by another. This approach was chosen to enhance the reliability and quality
of the findings [Snyder, 2019]. During the review process, key quotes and insights were
documented for the next stage: writing the review.

Writing the Review

In the final phase, the review was written based on the findings from the analyzed literature.
Rather than adhering to a specific structured framework such as PRISMA, RAMSES
or integrative review guidelines, the focus was on synthesizing and presenting the key
insights gained from the reviewed studies. The findings were organized thematically to
ensure clarity and coherence, highlighting recurring challenges and perspectives. The aim
was to provide a comprehensive yet accessible overview of the identified barriers without
introducing additional conceptual models or research agendas.

Reflections on the Literature Review

The literature review in this thesis followed a semi-systematic approach. This approach
allowed for flexibility in identifying themes and theoretical perspectives while maintaining
a structured and transparent process.

A key methodological decision was to focus the database search on recent literature (2023-
2025) to ensure relevance to current developments and emerging research trends. While
this strengthened the review’s timeliness, it also introduced a limitation by narrowing the
temporal scope. However, this limitation was partially offset by the use of snowballing,
which did not apply the same date restrictions. As a result, a small number of older but
highly relevant studies were included, allowing the review to maintain historical depth
where necessary.
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Furthermore, following the initial review, a refined thematic interest in risk led to a
supplementary search replacing “implementation” with “risk” in the search string. This
allowed the inclusion of one additional relevant article that provided further insights into
risk-related barriers to CE in the building sector.

Scopus was chosen as the sole database to ensure comprehensive coverage while maintaining
focus, though this choice also influenced the disciplinary orientation of the included
literature. The iterative development and testing of search terms improved precision,

and dual-review coding enhanced consistency and reliability in data extraction.

4.3.2 Observation

As part of our exploratory and qualitative research design, we conducted field observations
at two conferences relevant to circular transformation in the Danish construction sector:
Byg og Beeredygtighed in Aalborg on March 26, 2025, and Building Green in Aarhus
on April 9-10, 2025. These observations served as an empirical method to broaden our
contextual understanding of the field and to identify relevant actors and current agendas.

We adopted an open and exploratory observational strategy, focusing on the themes and
issues addressed in presentations, panel discussions and exhibition areas. During the
events, we took systematic notes and engaged in informal conversations with presenters
and exhibitors, primarily to establish contact with potential interviewees and to deepen
our understanding of the sector. According to Spradley [1980], participant observation
allows researchers to develop an "insider perspective" on professional practices and social
discourses, which was particularly valuable in refining both our interview guide and
analytical strategy.

Rather than applying a fixed observation protocol, we adopted a semi-structured
approach [DeWalt and DeWalt, 2010], where we had identified specific presentations and
exhibitors of interest prior to the conferences. This allowed for flexibility in engaging with
unexpected but relevant topics while maintaining a focus on core issues, such as material
selection, risk perception and collaboration practices. After each conference, we compiled
reflective notes, which contributed both to the development of our interview questions and
to the later discussion section, where the observations helped contextualize and extend our
interview-based findings by illustrating the complexity of the field.

4.3.3 Semi-structured Interviews

This study applies semi-structured interviews as a central qualitative method to explore
the complexities surrounding the implementation of CE in renovation and transformation
projects. The interviews served two distinct purposes.

Firstly, interviews have been conducted in the exploratory phase of the project to gain
initial insight into the field, qualify the problem formulation and inform the development of
the analytical strategy. These early conversations helped identify key themes, stakeholder
concerns and practical constraints, thereby ensuring that the research design was grounded
in real-world conditions and stakeholder experiences.
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Secondly, a new set of interviews was conducted to generate empirical data for the
subsequent analyses. These interviews aimed to provide a deeper understanding of
how various actors across the construction value chain perceive and manage risks and
uncertainties related to the implementation of CE initiatives. The interviews investigate
how risks emerge, what barriers are encountered in practice and which solutions are
envisioned as potential strategies to mitigate these uncertainties.

The use of semi-structured interviews aligns with the study’s qualitative and exploratory
research design, allowing for both comparability across interviews and the flexibility to
pursue emergent themes in greater depth. As Kvale and Brinkmann [2015] underline, one
must first understand the “what” phenomenon under investigation before determining the

)

“how” method of acquiring that knowledge. Semi-structured interviews are particularly
suited to studies that seek to uncover underlying perceptions, social practices and
interdependencies [Bryman, 2016, DiCicco-Bloom and Crabtree, 2006]. They are thus
an effective tool for examining how CE-related risks are understood and addressed
across stakeholders. Moreover, including a broad spectrum of actors from developers to
demolition and reuse actors enhances the credibility, richness and transferability of the

findings [Patton, 2015].

Choice of Practitioners

Interview for understanding barriers in the Danish building sector

This thesis was conducted in collaboration with Niras. This collaboration contributed to
the initial phases of the project and with feedback throughout the writing period. Based
on the collaboration with Niras, an interview with an employee was chosen and used to
confirm and emphasize barriers in the Danish building sector. Two selection criteria were

established to choose an appropriate employee.
Criteria for selecting an interviewee at Niras:

1. The interviewee should be familiar with and have dealt with various barriers in the

building sector

2. The interviewee should have worked in this field for at least 5 years to ensure a broad
understanding of the area and the complexity of the barriers

Interviews for the Analyses

Grouping the interviewees in the building sector and selection criteria

The interview participants were strategically selected with the aim of covering a wide range
of professional perspectives and roles within the building process. The objective was to
gain insights into how different stakeholders perceive risk and identify potential solutions
in relation to CE initiatives such as the practical use of reused building materials.

It is essential to work with clear selection criteria to ensure that data collection is systematic
and relevant to the research objective |Brinkmann and Kvale, 2018]. By establishing
criteria for each stakeholder group, we aimed to ensure both variation and relevance in
our empirical material, so that interviewees possess concrete knowledge and hands-on
experience with material reuse in practice, and can provide insights directly applicable to

our analysis.
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However, the selection process was also influenced by practical challenges. Several of the
stakeholders we contacted did not respond to our outreach, either via email or phone.
As a result, we adopted an alternative strategy by identifying relevant stakeholders at
the conferences Byg og Beeredygtighed in Aalborg and Building Green in Aarhus. These
settings allowed us to initiate personal contact with relevant actors and secure interviews
that were otherwise difficult to obtain. This approach proved effective and allowed us to
target companies that are actively engaged in CE.

The following stakeholder groups were included:

Experts: Industry analysts and subject-matter specialists with in-depth knowledge of CE,
sustainable construction and/or resource management. The experts were chosen based on
the following selection criteria:

e In-depth knowledge of the CE within the building sector across the value chain.

e Familiarity with legislation, standards and risk.

Demolition and Reuse Actors: Companies with hands-on experience in selective
demolition, material sorting, and resale of building components. The demolition and reuse
actors were chosen based on the following selection criteria:

e Experience with selective demolition and the handling of used materials.

e Knowledge of sorting, storage and resale processes.

e Insight into market demand and value chain limitations.

Consultants: Engineers and sustainability advisors providing guidance on technical
solutions, regulatory compliance, and documentation in circular construction projects.
The consultants were chosen based on the following selection criteria:

e Technical knowledge about materials, construction and documentation.

e Experience with cross-disciplinary collaboration within the building sector.
Developers: Social housing associations with experience in renovation and transformation
projects. The developers were chosen based on the following selection criteria:

e Representatives from a social housing organisation.

e Experience with renovation or transformation projects.

e Knowledge of decision-making processes and risk management related to material

selection.

Architects: Design professionals responsible for the architectural concept, including
aesthetics, function, and material selection. The architects were chosen based on the
following selection criteria:

e Experience with renovation and CE.

e Knowledge of material selection and aesthetic/practical considerations related to CE
initiatives.
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Legal Professional: A legal professional with expertise in liability, contract structures,
and risk management related to reused building materials. The Legal Professional was

chosen based on the following selection criteria:

e Experience with contracts and liability in the building sector.

e Insight into legal uncertainties related to the use CE initiatives.

Producer: A building materials manufacturer supplying contractors and other
stakeholders in the construction sector. The Producer was chosen based on the following
selection criteria:

e Involved in the production of materials or components that are bio-based or relevant

for reuse, recycling or design for disassembly.

o Work closely with contractors, architects or builders, especially in connection with

renovation projects or sustainability initiatives.

Contractors: On-site stakeholders responsible for material handling and execution of
construction work. The Contractors were chosen based on the following selection criteria:

e Contractors with experience in renovation and reuse of building materials.
e Practical experience with the execution of renovation tasks.

e Familiarity with handling and implementation of e.g. reused materials.

Financial Actor: The Financial Actor should involve oversight of financial matters
related to social housing. The Financial Actors were chosen based on the following selection
criteria:

e Influence on the approval or organization of financing frameworks in renovation
projects.

e Insight into how risks associated with circular initiatives are assessed and weighted
in connection with lending or investment.

The selection process was driven by the ambition to capture perspectives across the entire
construction value chain, allowing for the identification of both shared and divergent
perceptions of risk and the potential for collaboration. However, practical challenges were
encountered in locating participants with direct experience in the renovation of social
housing, therefore it was broadened to a more general experience with either renovation or
the building sector. As a result, and particularly in the case of contractors, the selection
criteria were broadened to include participants with relevant experience from closely related
contexts.
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Conducting the Interviews

The interviews were conducted using a semi-structured interview format, which allowed
us to collect comparable data while simultaneously opening up the dialogue to new
perspectives and nuances. This method was chosen to strike a balance between ensuring a
degree of thematic consistency across interviews and maintaining the flexibility to explore
areas where individual participants had particular expertise. As Kvale and Brinkmann
[2015] note, the semi-structured interview is well-suited for qualitative research aimed at
understanding complex social phenomena, as it combines structure with openness, thereby
enabling a deeper exploration of the subject matter.

The interviews took place during weeks 15-18 and were conducted either online via
Microsoft Teams or in person, depending on the interviewee’s preferences and geographic
location.  Most interviews lasted approximately 60 minutes. All interviews were
audio-recorded with the participants’ informed consent and subsequently transcribed for
analytical purposes. This process supports methodological transparency and enables a
thorough analysis of both content and language [Silverman, 2013|. An overview of the
conducted interviews can be seen in Table 4.1.

Interviewee Organization type Appendix

Expert 1 Industry network organisation F
Expert 2 Philanthropic association K
Demolition and Reuse Actor 1 | Demolition and reuse company C
Demolition and Reuse Actor 2 | Reuse material supplier I

Demolition and Reuse Actor 3 | Demolition and reuse company N
Consultant 1 Engineering consultancy D
Consultant 2 Engineering consultancy M
Social Housing Association 1 Social housing company E
Social Housing Association 2 | Social housing company O
Architect 1 Architecture firm P
Architect 2 Architecture firm T
Legal Professional Law firm S

Producer Producer of biogenic building materials | Q
Contractor 1 Construction company H
Contractor 2 Construction company J

Financial Actor 1 Social housing interest foundation L
Financial Actor 2 Social housing interest foundation R

Table 4.1. Overview of conducted interviews.

The interview guide, which can be seen in Appendix U was organised around three central
themes:

e Perceptions and understandings of risk associated with the use of reused building
materials

e Possible solutions and approaches to mitigate or manage these risks

e The role of collaboration in reducing uncertainty and promoting the use of reused
materials
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The interviews were adapted to fit each stakeholder group, ensuring that questions
remained relevant to the specific roles and responsibilities of the individual interviewees
within the building process. For instance, developers were particularly asked about
decision-making processes and accountability while consultants and contractors were
questioned more extensively on technical knowledge, documentation and practical barriers.
This actor-specific tailoring aligns with the principle of relevance in qualitative research,
where questions must resonate with the lived experience of the interviewee to generate
meaningful data [J.Rubin and S.Rubin, 2005|. Before each interview, participants were
sent a short project description along with the interview questions, enabling them to
prepare and reflect on the topics in advance. During the interviews, emphasis was
placed on maintaining an open and reflective conversational tone, allowing participants
to elaborate on their experiences, perspectives and concerns. This approach facilitates the
co-construction of knowledge, a hallmark of qualitative interviewing |[Brinkmann, 2013|.

Expectations Before Data Collection

To guide our qualitative data collection, we have formed preliminary expectations regarding
the types of insights and perspectives that each actor group is likely to contribute. These
expectations are based on the actors’ roles within the construction value chain, as well
as their assumed proximity to specific CE challenges and risk perceptions in renovation
contexts.

Interview with Niras employee

It was expected that some of the same barriers identified at the EU level would be confirmed
at the Danish level. And that there might be some specific ones that would stand out but
no expectation of what specific barriers they would be.

Experts

We expect the experts to offer broad theory-informed perspectives on systemic barriers
and potentials in implementing circular initiatives. Their responses are anticipated to
contextualize technical, policy and industry-level developments and provide a macro-level
understanding of cross-sectoral dynamics.

Developers

From developers, we expect insights into how CE goals are translated into project strategies
and procurement choices. We anticipate that they will reflect on risk allocation, cost-
benefit considerations and the alignment of sustainability goals with operational realities.

Contractor

We expect contractors to articulate practical challenges related to time, cost, and
coordination in implementing circular solutions on site. Their responses may shed light on
how reuse, design changes or unfamiliar materials influence executional risk, liability and

workflow.

Architects

We expect architects to discuss the integration of circular design principles and reflect
on creative and regulatory constraints. Their insights are anticipated to highlight tensions
between design ambition and practical feasibility, especially under uncertain or fragmented

frameworks for reuse.
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Consultants

From consultants we anticipate detailed reflections on how CE goals are operationalised in
practice, including through documentation, certification, and stakeholder guidance. Their
position often enables them to observe collaboration challenges and risk perceptions across
different actor groups.

Legal Professional

We expect legal professionals to focus on the formalisation of circular practices through
contracts and regulatory compliance. They may provide insights into how legal frameworks
handle reuse liability, procurement law and the ambiguity or rigidity of current norms
affecting CE innovation.

Demolition and Reuse Actors

From demolition and reuse actors, we expect firsthand accounts of logistical and quality
assurance challenges. Their responses are likely to touch on material flows, documentation
standards and the market for reclaimed materials, as well as their role in the early phases
of circular project planning.

Producer

We anticipate that the producer will offer perspectives on how circular demands shape
product design, material innovation, and business models. They may also express concerns
regarding warranties, compliance and the scalability of take-back or reuse schemes.

Financial Actors

From financial actors we expect reflections on how circularity affects investment risk,
valuation models, and decision-making criteria. They may provide a view into whether,
and how, CE aspects are currently recognised as risk or value factors in financing decisions.

By outlining our expectations for the different actor groups prior to conducting interviews,
we aim to create transparency around our research process and clarify the analytical
lens through which we initially approached the empirical material. These preliminary
assumptions are not intended to bias the data but rather to make explicit the interpretive
framework that may shape our understanding of respondents’ statements. In doing so,
we acknowledge the potential influence of our preconceptions on both the formulation of
interview questions and the interpretation of responses. This reflexive stance supports the
credibility of our analysis by enabling readers to critically assess how our assumptions may
have interacted with the data collection and analysis process. Ultimately, incorporating
our expectations contributes to a more open and accountable qualitative research design,
in line with best practices for methodological transparency and validity.
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Data Processing of the Interviews

Interview with Niras employee There has been no data processing of this interview,
as it has primarily been used to confirm findings in the literature, however, direct quotes
from the interview have also been used to confirm and express the barriers that exist in
the Danish building sector.

Data Processing the Interviews for Stakeholder Perspectives on CE and Risk
in Renovation Projects

The method chosen for processing the interview data was qualitative coding. This approach
supports a systematic and transparent organization of the interview content, enabling us
to identify patterns and themes relevant to our analytical focus [Cooper, 2016]. The coding
process was guided by the first sub-question of the thesis: How do stakeholders perceive and
approach the risks related to implementing circular economy in renovation projects?. To
address this question, we developed a coding framework consisting of four main categories:

1. Understandings of CE

2. Phases of the construction process and associated risks
3. Specific challenges related to circular practices
4

. Strategies for risk management

Each time a segment of the interview addressed one of these themes, it was coded
accordingly using a color-coded system. Recurrent statements were also coded, even
when they varied slightly in phrasing, as these nuances were considered important for
capturing the complexity and evolution of stakeholder perspectives. This structured
approach allowed us to trace both convergence and divergence in the views expressed
across different actor groups and provided a solid foundation for the subsequent analysis.

Prior to coding, all interviews were transcribed in full, which enabled systematic
categorization of the material. These categorized data segments subsequently formed the

empirical basis for the analysis presented in the results section.

Data Processing the Interviews for the Second Analysis

The second round of coding was guided by the theoretical framework developed later
in the thesis process, focusing on concepts such as networks, partnering and strategic
collaboration. This coding was conducted using a keyword-based approach, where
we employed the search function in the transcribed interview documents to identify
occurrences of six selected terms:

1. Partner

. Netveerk (network)

. Sammen (together)

2
3
4. Lgsning (solution)
5. Tillid (trust)

6

. Samarbejde (collaboration)
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These keywords were chosen because they signal discursive connections to the relational
and collaborative dimensions central to our theoretical lens. Each time one of the six
selected terms appeared in the interview transcripts, it was highlighted. Additionally, a
brief comment was added to assess whether the statement could be related to network
theory, partnering or strategic partnership. This allowed us to categorize the relevance of
these terms within our theoretical framework and analyze patterns across the interviews.

In addition to the keyword search, we revisited the initial coding of the interviews, where
proposed or mentioned solutions by the interviewees had been marked in blue. These blue-
coded segments were also reviewed within the context of this second analytical focus, as
many of them contained relevant reflections on how actors envisage or enact collaboration
in response to CE challenges.

The primary aim of this coding phase was to explore how the empirical data could speak
to our theoretical framework on strategic cooperation and network-based governance in
construction projects. However, it is important to note that the interview guide used during
data collection was not originally designed with this theoretical framework in mind. At
the time of interview planning, we had not yet fully established our theoretical foundation
and the guide therefore did not include direct or structured questions about networks,
partnerships or collaborative strategies.

That said, all interviewees were asked about collaboration more broadly, in an open-ended
manner. This question yielded a variety of insights, some of which touch upon themes
closely related to our theoretical focus, including elements of trust, interdependence and
multi-actor coordination. Nonetheless, we acknowledge that the empirical exploration
of our theoretical framework is not exhaustive. The limitations of the interview guide,
particularly its lack of targeted questions about partnering models or strategic alliances,
inevitably shaped the scope of the data obtained.

As such, the results of this coding phase must be interpreted with an awareness of
this methodological constraint. The identified patterns offer valuable insights into how
stakeholders perceive and articulate collaboration, but they also reflect the boundaries of
what was elicited through our data collection process.

4.3.4 Use of Generative Al

Throughout this master’s thesis, the generative Al tool Chat.OpenAl Version GPT-4 has
been used critically and following the guidelines outlined in the semester description. Its
use was limited to enhancing the clarity and readability of the text by translating from
Danish to English and suggesting synonyms. All inputs provided to the tool consisted of
content independently developed by the project group and it was not used to generate
new text but rather for sparring. Typical prompts included: “Translate X to English”
and “What are synonyms for the word X7”. All suggestions from the tool were carefully
reviewed and adjusted to ensure clarity, accuracy and alignment with the thesis’ academic
standards.
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4.3.5 Methodological Reflections

This study has employed a qualitative and exploratory design supported by three primary
methods: a literature review, observational fieldwork at professional conferences, and semi-
structured interviews with sector stakeholders. While these methods were deliberately
chosen for their complementarity and relevance to the research aim, namely to explore
risks and uncertainties related to CE initiatives in renovation projects, a critical reflection
on their validity, reliability and implications for the trustworthiness and generalisability of
our conclusions is necessary.

Validity

The phenomenon under investigation is the perceived risks and uncertainties experienced
by different actors when engaging in CE initiatives within renovation projects. The
interviews and observations aimed to explore how these risks are understood, negotiated,
and addressed across the construction value chain. Consequently, a central concern is
whether our operationalisation i.e., the design of interview guides and focus of observations
adequately reflects the complexity of the phenomenon.

To ensure conceptual validity, our interview questions were derived from the literature
review, including themes of risk perception, collaborative governance and CE strategies.
This alignment was essential in establishing a clear connection between the theoretical
constructs and the empirical inquiries. Furthermore, existing studies such as those
by Bryman [2016] and Corbin and Strauss [2008] support the use of qualitative, semi-
structured interviews to investigate socially constructed phenomena such as risk and
collaboration.

However, the subjectivity inherent in qualitative research means that findings are always
partially constructed through the research process itself. The way in which we framed
questions or interpreted responses may reflect not only the empirical reality but also
our own theoretical lenses. For example, by focusing on systemic barriers, we may have
unintentionally foregrounded negative aspects of CE implementation, potentially under-
representing success cases or actor optimism. This risk was mitigated by including diverse
actor groups and maintaining reflexivity throughout the process.

Additionally, while the observations at conferences offered valuable contextual insight,
their non-interactive nature limited the opportunity for probing or clarification. Thus,
while they supported theme development and actor selection, they provided only a partial
view of stakeholder perspectives.

Reliability

Reliability in qualitative research does not imply replicability in the statistical sense, but
rather consistency and transparency in data collection and interpretation. A number
of factors may influence the reliability of our findings. Firstly, the semi-structured
interview format allows for flexibility, which although methodologically appropriate for
exploratory work also introduces variation depending on the dynamics between interviewer
and respondent. Our own position as research students with a visible sustainability agenda
may have influenced how openly participants shared critical views, particularly if they
perceived us as advocates rather than neutral observers.
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Moreover, interviews were conducted across a range of formats (in-person and online), and
over a relatively short timeframe. This raises questions about temporal reliability: had
interviews been conducted at a different point e.g., post-policy change or during market
instability the data might have reflected different risk perceptions. The evolving nature of
CE discourse also means that the themes we identified may shift rapidly, particularly as
regulation or practices change.

Lastly, while interviewees were selected to represent a broad spectrum of actors (developers,
contractors, consultants, etc.), the relatively small sample size and focus on Denmark’s
specific socio-institutional context limits the extent to which findings can be generalised.
The conclusions of this study should therefore be understood as contextually valid but not
universally transferable.

4.3.6 Implications for the Study’s Trustworthiness and Scope

In sum, while our methodological approach provides rich and layered insights into
how CE-related risks are experienced and managed across the Danish building
sector, certain limitations must be acknowledged. The empirical data are shaped
by our role as researchers, the socio-temporal context of data collection, and the
interpretive nature of qualitative inquiry. These factors necessitate a modest and
context-specific interpretation of our conclusions.

The findings are valid in terms of offering depth and empirical grounding to the
problem area, but they do not support wide generalisation beyond the studied
context. Therefore, the validity scope of the conclusions should be understood
as exploratory and illustrative rather than definitive or predictive. Future studies
might expand the empirical base, apply longitudinal designs, or include quantitative
measures to triangulate and validate our findings further.
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Stakeholder Perspectives
on Circular Economy and
Risk in Social Housing

Renovations

This chapter addresses the first sub-question, "How do stakeholders perceive and approach
the risks related to implementing circular economy in renovation projects?" The analysis
takes its point of departure in the building process presented in Chapter 1.4. The various
stakeholders involved in such a project will first be introduced and linked to the figure,
providing context before exploring their understandings of CE and the associated risks of
its implementation in the sector. Following this, their current approaches to CE and risk
management will be analysed. Finally, the analysis examines the solutions proposed by
stakeholders for advancing CE in the sector, one of which will be explored in greater depth
in the subsequent analysis.

5.1 Risk in Circular Renovation Projects

Figure 5.1 illustrates the positioning of different stakeholders in a typical renovation
project. Naturally, this varies from project to project, and Figure 5.1 is based solely
on the interviewees’ descriptions of their involvement. However, we recognize that this is
dependent on the context of the specific project and the actors involved. The arrows at the
top of Figure 5.1 indicate the iterative nature of renovation projects, where unexpected
events, both positive and negative, are more likely to occur. For instance, hazardous
materials may be discovered making reusing certain elements impossible. Conversely,
hidden materials of value such as an underlying hardwood floor may be uncovered and
reused instead of installing new materials. As a result, it is often necessary to revisit
earlier phases of the process. The stakeholders listed in parentheses indicate that their
appearance in the specific phase varies.

Experts are not included in Figure 5.1, as they are typically not directly involved in
renovation projects. Exceptions may occur when projects receive funding from expert-led
organizations, but this is not the norm [Expert 1, 2025]. Demolition and reuse actors can
take on multiple roles. They may act as material suppliers by providing reused components
for renovations. They can also be involved in careful deconstruction to preserve valuable
materials. If the recovered materials are of good quality but not reused within the same
project, these actors may acquire and resell them for use elsewhere.
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Figure 5.1. Illustration of the renovation and transformation process showing key stakeholders
positioned according to the project phase in which they typically contribute. Stakeholders listed
in parentheses are only occasionally involved at that phase, rather than by default. Our own
illustration made in Canva based on Veerdibyg [2024].

Consultants support the project in various ways including providing technical calculations,
conducting life cycle assessments, assisting with regulatory compliance and advising
developers on the selection of sustainable or reused materials. They may also be involved
in resource mapping to identify reusable elements in existing buildings and contribute to
developing strategies for circular design and procurement.

Social housing associations act as project developers and are therefore involved throughout
the entire process. As the legal owners, they are responsible for final decisions and
often carry the risks, particularly when circular initiatives such as material reuse are
involved. Architects are responsible for the visual and spatial design of the project.
They prepare visualizations and may also contribute ideas about suitable materials and
circular strategies [Architect 1, 2025]. Legal professionals oversee procurement and contract
formulation. These contracts clarify roles, allocate risk and define any penalties associated
with delays or unmet performance standards. Producers supply the materials used in the
renovation. While new materials typically come with well-established warranties, reused
or bio-based materials are considered riskier due to their limited track record and lack of
standardization.

Contractors may operate as main contractors managing construction and coordinating
with subcontractors, while the client remains responsible for design and approvals.
Alternatively, under a turn-key contract, the contractor assumes full responsibility for the
entire project including design, approvals and execution from start to finish. Contractors
are responsible for purchasing the materials selected by the architect or developer. While
they can suggest alternative materials, they may be hesitant to do so due to past industry
failures such as the MGO board case, which is discussed later.
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Contractors are also in charge of executing the physical work, meeting deadlines and
delivering results that match the developer’s expectations. Finally, Financial Actors may
contribute funding at the beginning of a project or provide financial support in case of
unexpected issues such as defects identified during routine inspections one or five years
after completion.

The various risks associated with sustainable solutions in each phase of the figure,
as well as strategies for addressing them, have already been mapped by Veerdibyg
[2024] and will therefore not be the focus of this analysis. Instead, the emphasis is
placed on the specific risks related to circular initiatives. Furthermore, the report from
Veerdibyg [2024] does not provide an in-depth exploration of stakeholder perspectives and
attitudes, an analytical gap this chapter aims to address. Understanding how stakeholders
perceive CE practices is particularly relevant because circular renovation projects are
more complex than traditional new-build projects. These challenges are intensified when
circular strategies, such as material reuse, selective demolition, and adaptive design, are
incorporated. Integrating circular principles into these already complex processes adds
different layers of risk.

Furthermore, social housing projects are bound by specific regulatory and funding
frameworks such as those overseen by Landsbyggefonden, which emphasize cost efficiency,
compliance, and long-term durability. This regulatory environment often leaves limited
flexibility for experimentation with unconventional or perceived high-risk solutions, such
as material reuse. As such, stakeholders involved in circular renovation of social housing
face double exposure to risk: the technical and operational risks inherent to working with
existing buildings and reused materials and the institutional risks of failing to meet strict
public accountability and quality standards. In this context, analyzing how stakeholders
understand and react to circular initiatives is key to identifying levers for change as well
as barriers that must be addressed.

5.1.1 Results from Color Coding

In Figure 5.2 the outcome of the color coding is illustrated. The different bars in the
graph indicate how often the actors referred to the elements from the coding frame. The
graph in Figure 5.2 provides an overview of how frequently each actor group, across the
17 conducted interviews, addressed the core themes identified in the coding framework.
Each color represents a theme, and the frequency of markings illustrates how often a given
theme was explicitly referenced.

To support analytical transparency, the chart reflects the outcome of a two-step coding
process. In the initial phase, we conducted open coding using thematic color-marking in
the transcripts to identify segments broadly related to our predefined analytical categories.
These categories were informed both by the literature and by preliminary readings of the
interview material. In the second phase, we reviewed and refined these initial markings to
identify recurring patterns, variations across actor groups, and connections between themes
such as "risk" and "responsibility". We prioritized segments that revealed perceptions,
dilemmas or tensions relevant to our research question and excluded generic or contextually
marginal mentions.
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Color Coding Results
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Figure 5.2. A summary of results from the first color coding.

It is important to note that while the chart visualizes frequency, it does not capture the
qualitative depth of each coded segment, such as nuance, complexity or argumentative
weight. As such, it should not be interpreted as a ranking of thematic importance, but
rather as an orientation tool indicating which themes are most visible across different
actors. For instance, contractors frequently reference CE-related risks, which likely reflects
their operational proximity to implementation challenges. These recurring themes guided
the selection of illustrative quotes and informed the synthesis of actor-specific perspectives
discussed in the analytical chapters.

5.1.2 Understanding of CE

This analysis is based on data from the 17 interviews conducted in this master’s
thesis. Although all interviews were semi-structured, each interview began by asking the
interviewee about their definition or understanding of the circular economy. This opening
question was essential to gain insight into their perspective and to better interpret their
responses in the rest of the interview. Understanding these initial assumptions is therefore
crucial. The responses also revealed that even within the same category of stakeholders,
definitions can vary, a point that will be explored further below.

Experts

Expert 1 understands CE as the development of business models needed to avoid waste
and retain resources within a circular system. The aim is to reuse and recycle materials in
ways that preserve their value rather than allowing them to degrade. Expert 1 concludes
that the core of circularity is extending the use of resources without diminishing their
quality. Furthermore, Expert 1 highlights the importance of the distinction between reuse,
recycling, upcycling and recovery.
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Expert 2, on the other hand, is moving away from the term "economy" and prefers to
talk about circular construction to focus less on cash flow and more on the circular
aspect. Circular construction is defined by Expert 2 as a process where materials and
building components are kept in circulation at their highest value, minimizing their
depreciation. Expert 2 highlights circular construction as a journey or process more than
being sustainable or not and uses the 9R Framework as an example to illustrate this.
Expert 2 concludes that it is ultimately about working in a way that values materials and
aims to keep them at their highest level, minimizing processing.

Demolition and Reuse Actors

Demolition and Reuse Actor 1 emphasizes the gentle demolition of buildings to reuse
materials rather than recycle them. It is highlighted that this is not just about recycling
but moving more towards actual reuse.

Demolition and Reuse Actor 2 focuses on bringing materials from existing buildings back
into use in their original form, harvesting them where they are and returning them to the
same or a new project. Demolition and Reuse Actor 2 problematises the current amount
of recycling and argues that it does not reduce emissions or resource use, rather it keeps
the cycle of producing new materials going while the rest becomes well-managed waste.

Demolition and Reuse Actor 3 considers CE as using the materials already available while
it needs to make economic sense, otherwise it will not work. Demolition and Reuse Actor
3 recognizes that it is also about minimizing waste and keeping materials as high up the

value chain as possible.

Consultants

Consultant 1 considers CE to cover everything from reuse all the way down to recycling
and everything in between. Consultant 1 also highlights the distinction between reuse and
recycling, and that this distinction is often mixed up in the building sector. Lastly, concepts
of extending the life of products and designing for durability and reuse are mentioned.

Consultant 2, like Expert 2, has started to move away from CE and towards circular
construction instead as it was argued that when people hear "economy," they immediately
think of money. According to Consultant 2, circular construction is not just about recycling
materials after demolition, it is also about reusing parts of a building or even the whole
structure. To Consultant 2, circular construction means keeping materials in use for as
long as possible making sure they stay in the loop instead of being discarded.

Social Housing Associations

Social Housing Association 1 recognized that considerations of CE can vary from project
to project. However, Social Housing Association 1 mentions reuse, recycling as well as
reducing CO2 emissions. They conclude that the idea is to circulate materials, sometimes
upgrading what they already have, and other times reusing elements from elsewhere.
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Social Housing Association 2 starts by focusing on the economy as a social housing
association and argues that they already operate with a kind of sustainable economy. This
is argued, as each housing department manages its finances saving over time for future
renovations or rebuilding. When it comes to CE, Social Housing Association 2 mainly sees
it as reusing and recycling materials within the specific projects they work on.

Architects

Architect 1 defines CE as using available resources efficiently to ensure that materials used
in buildings can be reused or recycled. This includes both incorporating reused materials
and selecting materials with high recycled content. Architect 1 concludes that CE is
essentially about designing with future resource circulation in mind.

Architect 2’s understanding of CE revolves around preserving and reusing materials
wherever possible. They highlight DfD as a tool to ensure that components are easier to
replace or reuse elsewhere when worn out. Architect 2 explains that this involves different
levels: maintaining and renovating to extend the building’s life and reusing elements.

Legal Professional

The Legal Professional considers CE as using reused materials and highlights that this
is where many of the legal challenges lie. The Legal Professional focuses on assessing
whether materials that have previously served one purpose can be reused for the same or
a different function. They also relate CE to decisions about material choices including
selecting alternatives to concrete that are more environmentally friendly and easier to
dismantle. The Legal Professional concludes that it is ultimately about considering the
entire life cycle of a building and how long it will last, and what happens when it needs to
be deconstructed.

Producer

In contrast to the other actors, the Producer does not actively engage with the concept
of CE. Instead, they focus on frameworks like the UN Sustainable Development Goals
and the concept of planetary boundaries. The Producer argues that these approaches
recognize that sustainability extends beyond climate concerns to include biodiversity,
land use, groundwater and chemical impacts. The Producer highlights that they remain
uncertain about the practical meaning or coherence of CE and regenerative construction.
Therefore, their primary focus is on addressing atmospheric issues, particularly through
using photosynthesis as a mitigating strategy.

Contractors

Contractor 1 describes CE as making the most of the materials in its entire life cycle. The
goal is to use resources as efficiently as possible throughout the value chain. The more use
of a product, the better. According to Contractor 1, true reuse is when you take something
from one place and give it new life somewhere else, and that is considered to be the essence

of CE.
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Contractor 2 focuses on designing buildings today with their future disassembly in mind
to ensure that materials can be reused directly in new constructions or at least be recycled
effectively. Contractor 2 points out that this should be done through proper separation of
components and having detailed records of each building element. Contractor 2 recognizes
that this makes construction more expensive now, and the benefits might not be seen for
50 years but emphasizes that we have to start somewhere. Lastly, it is concluded that CE
is ultimately about using more reused materials and relying less on new ones as a total
avoidance of new materials may not be realistic.

Financial Actors

Financial Actor 1 focuses on the importance of DID and argues that buildings inevitably
develop defects or require changes over time, and true resource savings stem from designing
components that can easily be separated and reused. Financial Actor 1 highlighted that
it often is not about recycling materials after a century but about making repairs or
adjustments within 5, 7 or 10 years in a way that is more resource efficient.

Financial Actor 2’s understanding of CE is grounded in a material- and resource-oriented
perspective where technical feasibility is in focus such as how materials can be reused or
disassembled.

Summary of Stakeholders’ Understanding of Circular Economy

In summary, the interviews reveal that while there are common themes regarding
the definition of CE across the different stakeholder groups such as the reuse
and recycling of building materials, their specific interpretations of the CE vary
considerably. This suggests that although actors may use similar terminology they
may in fact be referring to different practices, priorities, or levels of ambition.
As a result, their statements during the interviews must be understood within
their own contextual frames and professional roles. For instance, actors like the
Producer do not actively engage with CE while others such as Expert 2 incorporate
structured frameworks like the 9R model in their understanding. These differences
are important to recognize as they influence the priorities and decisions of each
stakeholder. This variation also underscores the broader complexity of implementing
circular initiatives in the building sector.

Page 61 of 211



Master’s Thesis

5.1.3 Understanding of Risk Connected to CE

Another topic addressed in all the interviews was risk, and how it affects each stakeholder
as well as what they consider to be risky. This theme was handled less systematically than
the question about their understanding of CE, but it still provided insight into the various
issues from different perspectives. These will be outlined below along with how they align
within each group of actors. Subsequently, a comparison will be made across the different
types of stakeholders.

Experts

Expert 1 views risk and uncertainty as interconnected concepts. Uncertainty, particularly
regarding reused materials, is a significant factor, as illustrated in the following quote:

"In theory, risk and uncertainty are two different concepts. We have established
risk management practices in construction, but uncertainty disrupts them. It
throws people off and often leads to inaction, because no one knows what to
do." Expert 1 [2025]

According to Expert 1, there is a lack of knowledge about how reused materials perform
under various conditions, especially concerning their structural integrity and fire safety.
While certain materials such as bricks can be standardized and cleaned for reuse, this is
not always feasible for load-bearing structures or large timber beams. Factors such as the
element’s previous load, maintenance history and intended use are often unknown and add
to the uncertainty.

For Expert 1, risk is traditionally defined as the probability of something going wrong
multiplied by the consequences of that failure. However, when uncertainty is introduced,
both the probability and the consequences become much harder to assess. As Expert 1
puts it;

"Risk is typically seen as probability times consequence. But when you add
uncertainty into that equation, both elements inflate because we simply do not
know. The less we know, the harder it is to assess risk, and the more paralyzed
we become. " Expert 1 [2025]

This makes the risk exponentially larger and more difficult to manage, as there is no clear

understanding of how or why something might fail.

According to Expert 1, this uncertainty significantly impacts decision-making. Even
though risk management practices are well-established in the building sector, the
uncertainty introduced by using reused materials makes it harder to manage these risks.
This uncertainty affects every phase of the construction process, from the initial decision
to renovate versus rebuild to the selection of materials. For instance, choosing a material
might involve risks like supply chain disruptions, geopolitical events or price fluctuations,

making otherwise simple decisions more complex and uncertain.
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Expert 2 draws a clear distinction between risk and uncertainty, emphasizing the
importance of this difference in construction. They refer to a report developed by
Veerdibyg, which explored the challenges of integrating bio-based and recycled materials
in construction. In the report, the distinction between bio-based and reused materials is
questioned, suggesting that they are often more similar than traditionally thought. Both
materials can be reused and circulated in CE, which challenges the conventional separation
of the two.

Expert 2 argues that risk is not solely about technical uncertainties but is deeply
intertwined with human perception and organizational factors. Much of the perceived
risk, they argue, stems from a lack of knowledge or clearly defined responsibilities. For
example, uncertainty about who takes responsibility can contribute to a heightened sense
of risk. As they note,

"It feels like a big, vague issue on the table everyone talks around it, but
it remains imprecise. It becomes a barrier, even when it does not have to
be.” Expert 2 [2025]

Risk often arises when documentation is unclear or when key decisions have not been
formalized. From Expert 2’s perspective, risk is frequently a matter of perception,
exaggerated, ill-defined, and sometimes based more on psychological barriers than objective
factors. Many risks can be mitigated by ensuring that materials are properly documented,
tested, and confirmed to be free of harmful substances. Interestingly, Expert 2 highlights
a paradox: new, untested materials are often used in construction without hesitation while
recycled materials, despite having demonstrated performance in real-world use, are treated
with suspicion. As they explain,

"In mew construction, untested materials are often used without much
hesitation. But when it comes to reused materials, which have been tested
in real-world conditions, they are perceived as more risky. New materials may
come with an Environmental Product Declaration (EPD), but that does not
mean they are more proven. This reflects lingering trauma in the sector, like
the MGO crisis over a decade ago." Expert 2 [2025]

These underlying attitudes play a significant role in shaping sector behavior, even when
the actual technical risk may be comparable or lower. Furthermore, Expert 2 emphasizes
that risk in the building sector can be particularly costly when things go wrong. Delays
or mistakes can quickly escalate into significant expenses [Expert 2, 2025].
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Demolition and Reuse Actors

For Demolition and Reuse Actor 1, the key risk lies in balancing cost efficiency with
carefully handling materials. They highlight that when handling demolition projects,
especially with the aim of reusing materials, the cost of a slower, more deliberate process
can be substantial. Demolition and Reuse Actor 1 argues;

"On one hand, you have a huge excavator that can tear down a structure in
minutes [...] On the other hand, it takes two workers hours to manually salvage
the same materials. Slow deconstruction is only viable if there is a guaranteed
buyer at the other end.” Demolition and Reuse Actor 1 [2025]

This contrast between mechanical efficiency and manual salvage underscores the economic
pressure placed on reuse-oriented demolition. The consequences of this risk can lead
to inefficiencies, as the project might not be financially viable if there is no market or
demand for the reused materials. Beyond individual project constraints, this situation
also reflects broader systemic risks: when the economic and regulatory structures do
not support circular practices, actors who attempt to prioritize reuse are exposed to
disproportionate financial burdens. These systemic barriers can discourage sustainable
practices and reinforce a linear demolition paradigm. Demolition and Reuse Actor 1
emphasizes:

"Our biggest uncertainty is if we spend money carefully dismantling materials,
will anyone actually want them?" Demolition and Reuse Actor 1 [2025]

This lack of certainty around the end customer introduces a financial risk. If there is no
clear customer or demand, the costs of careful demolition outweigh the benefits of material
reuse. This uncertainty also points to a deeper, systemic risk: the absence of a coordinated
infrastructure or policy framework that ensures demand for secondary materials. Without
systems that link supply with reuse-oriented procurement, material banks or CE incentives,
individual actors bear the full risk of reuse. This disconnect discourages investment in
careful demolition practices and perpetuates a system where linear, extractive methods
remain more economically attractive. As Demolition and Reuse Actor 1 notes,

“In the few cases where it has worked, it is mostly because Realdania invested
millions. Otherwise, not much has really changed.” Demolition and Reuse
Actor 1 [2025]

This highlights that successful CE projects are still heavily dependent on external funding
or special circumstances, rather than being part of mainstream practice. The primary
challenge remains ensuring that the investment in careful demolition results in a return,
either through reused materials being repurposed or through a customer willing to purchase
them.
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For Demolition and Reuse Actor 2, risk is perceived in several dimensions, with particular
attention paid to both economic and legal factors. The primary concern about risk revolves
around the complexity and uncertainty that arise when attempting to change traditional
construction processes to incorporate reused materials. As they put it:

“When trying to change something in construction, it is often complex, with
inherent uncertainty and risk.” Demolition and Reuse Actor 2 [2025]

This uncertainty is heightened by the cost implications. In particular, uncertainty
manifests both in terms of material performance and regulatory approval, where reused
materials may face unclear standards or additional documentation requirements. These
challenges create a perception of risk not only for demolition actors, but also for developers
and contractors further down the value chain. Demolition and Reuse Actor 2 explains that
the economic side of the building sector is a major factor in limiting the use of green or
recycled products. Demolition and Reuse Actor 2 points out that:

“The economics are the key factor for why there are not more green products
on the market. New products are just incredibly cheap.” Demolition and Reuse
Actor 2 [2025]

Because reused or circular materials often require more effort in documentation, handling,
and logistics, they are less attractive in a market where low cost is prioritized. This
cost-first logic makes reuse difficult to justify unless strong external incentives exist.

In addition to economic risks, Demolition and Reuse Actor 2 also addresses the legal risks
involved in material reuse. When transferring materials to other actors in the supply chain,
legal responsibilities and uncertainties arise. Without clear regulations or warranties for
reused products, the risk of liability discourages stakeholders from engaging with reuse on

a larger scale.

Demolition and Reuse Actor 3 identifies risk as one of the biggest barriers in the
transition towards more sustainable construction practices, particularly when it comes
to the adoption of reused materials. Demolition and Reuse Actor 3 highlights that there
is a general nervousness within the sector about change, which is compounded by the

complex nature of risk:

"Risk is one of the biggest showstoppers in the transition we are trying to drive
in construction. People are frankly terrified, some of it I understand, some I
do not. Risk is such a broad term, but I do see that perceptions are starting to
shift.” Demolition and Reuse Actor 3 [2025]

They stress the importance of addressing and breaking down these risks into manageable
components, as risk perceptions vary widely across different materials and construction
scenarios.
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The most significant form of risk in the sector, according to Demolition and Reuse actor
3, is economic. It often becomes the determining factor in whether reused materials are

integrated into a project:

"In the end, it all comes down to economics.” Demolition and Reuse Actor 3
[2025]

New materials are typically cheaper and easier to access while reused materials require
more planning and early involvement in the process. This economic disadvantage is not
merely a matter of individual project budgets, but a systemic risk embedded in how the
construction industry is structured. The market consistently favors new materials due
to scale, standardization, and well-established supply chains. In addition to economic
and procedural issues, Demolition and Reuse Actor 3 mentions legal, static, fire, and
sound risks, especially relevant when considering reused structural elements. Static load
calculations, in particular, are critical, as any mistake could jeopardize not only a project’s
safety but also the careers of those involved.

Consultants

Consultant 1 discusses the concept of risk from the perspective of a project team working
on construction projects, emphasizing that taking on a project inherently involves risk,
particularly when offering something beyond the developer’s original specifications.

"If we spend money developing a proposal that includes reuse, which was not
asked for, we risk pricing ourselves out of the competition." Consultant 1 [2025]

The risk, therefore, is not just about the immediate project but also about positioning
in future bids and maintaining competitiveness. Consultant 1 further elaborates that
they, as consultants, would never directly take responsibility for the risk associated with
the materials used in a project, especially when it comes to construction elements. This
highlights a broader systemic risk in the way procurement, competition and accountability
are structured in the construction industry. The responsibility often falls on the contractor,
who may be willing to take on such risks if they are appropriately compensated or insured.
However, the final risk burden usually shifts back to the project team, particularly the
contractor and architect, who must work together to ensure that any risks are adequately

managed. According to Consultant 1:

"Everyone just passes the risk along. We often know where it is heading, and
it usually ends up with the contractor, who then refuses if they also have to pay
or carry the risk.” Consultant 1 [2025]

Consultant 1 highlights that risk is perceived differently depending on the type of material.
When it comes to structural components, there are strict regulations and much higher
risks due to the safety concerns involved. On the other hand, when dealing with non-load-
bearing or secondary materials, the risks are more manageable, often revolving around
their longevity compared to new materials. Consultant 1 notes that these differences in
risk are not just technical but also heavily influenced by legal and regulatory frameworks.
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Consultant 2 describes their role in the early stages of construction projects, often helping
project managers and stakeholders evaluate options before significant decisions are made.
They emphasize that their involvement typically happens before risks become a major
concern, as they help identify opportunities rather than simply focusing on the risks. They
generally do not face many risks directly, as their role is more about providing groundwork
for decisions, particularly for policymakers or local governments.

However, Consultant 2 acknowledges that financial considerations are the dominant factor
in these projects, with the cost of materials and construction timelines often dictating
the project’s direction. When it comes to reusing materials, there is a perceived risk of
increased time due to the need for handling recycled or reused materials, which can differ
from new materials in packaging or readiness. As they note,

“Reused materials are sometimes packaged differently than new ones, which

extends project timelines, and new procedures may result in higher costs.” Con-
sultant 2 [2025]

This, in turn, can become a barrier in social housing projects where budgets are tight and
deadlines are strict. Though Consultant 2 is usually not involved in the final decision-
making, they recognize that many of the risks associated with using recycled or bio-
based materials are often spread through rumors or hearsay. For example, some people
dismiss these materials due to unfounded fears, such as concerns about self-combustibility.
This kind of misinformation can deter others from exploring these materials, despite their
historical use and proven effectiveness.

Social Housing Associations

Social Housing Association 1 acknowledges that there is a higher risk associated with their
involvement in construction projects, especially when it comes to experimenting with new
materials or construction techniques. According to Social Housing Association 1;

“There is no doubt the risks are higher at almost every level." Social Housing
Association 1 [2025]

This underscores the depth of uncertainty involved. However, they also emphasize a
growing internal shift:

“We also recognize the need to act, and we want to be part of that.” Social
Housing Association 1 [2025]

The more they get involved in such projects, the more they gain experience and knowledge,
which helps mitigate some of the risk over time.
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Despite this growing confidence, Social Housing Association 1 admits they are still cautious.
They are open to trying out new materials or approaches on a smaller scale, e.g. with a
few homes or apartments, but they are not ready to fully commit to large-scale projects
involving hundreds of units. As they explain:

“Instead of going all-in, we prefer to stay in the slipstream of other projects.
We are open to testing things, but in smaller formats, where we can handle a
bit more risk.” Social Housing Association 1 [2025]

They also mention increasing regulatory rigidity, particularly in areas like fire safety, which
compounds the challenge. Moreover, Social Housing Association 1 points out that the
sector is not yet fully prepared to support the widespread use of new materials, especially
in large-scale projects. While materials are slowly becoming available, they remain niche.
One concern is supply:

“Can we even get the materials we need at the right price?” Social Housing
Association 1 [2025]

Additionally, uncertainty about material safety and environmental impacts creates
hesitation. Social Housing Association 2 explains that in the context of social housing
projects, risk management is tightly linked to compliance with the rules set by the
Byggeskadefonden (The Construction Damage Fund), which acts as a kind of insurance
for these projects. Byggeskadefonden was established as an independent institution with a
pivotal role in construction risk management. Its purpose is not only to identify, manage,
and prevent defects in buildings, renovations, and urban renewal projects supported by
public funding but also to drive long-term improvements in construction practices. Before
the fund’s inception, construction defects were handled on an ad hoc basis, an approach
that proved financially and practically unstable. Consequently, a mandatory scheme was
introduced requiring 1% of the construction budget to be paid into the fund originally for
new builds, and, since 2011, also for renovations subsidized by the Landsbyggefonden.

At the project proposal stage, social housing associations must document any identified
risk factors, and they revisit these during the execution phase to ensure that risks are
either minimized or appropriately addressed. As they explain,

“In social housing, we are insured through Byggeskadefonden (the Construction
Damage Fund). During the design phase, we must document any risk related
aspects, which are revisited in the execution phase to see if they have been
minimized. If mot handled properly, we risk being uninsured if damages
occur.” Social Housing Association 2 [2025]

Page 68 of 211



Aalborg University

One of the main risks Social Housing Association 2 highlights is the possibility that using
innovative or new materials could lead to insurance issues. If a material is considered a
“risk-bearing condition” and a defect occurs, the project might not be fully covered by the
fund:

“Our risk is both financial and related to insurance coverage” Social Housing
Association 2 [2025]

This leads to difficult trade-offs. As they put it,

“That forces us to avoid certain sustainable options, even if they cost the same,
Just to manage the risk.” Social Housing Association 2 [2025]

While sustainability is a strong ambition, insurance coverage and risk avoidance are
currently stronger drivers in decision-making. They also point out that regulatory systems
slow down innovation. New materials must first be added to a positive list before they
are considered safe and insurable. Even if producers are working to get their materials
accepted, the process is slow, meaning sustainable alternatives face significant regulatory
hurdles before becoming viable choices. When discussing willingness to accept risks, Social
Housing Association 2 explains that they are open to taking smaller risks like flooring,
rather than in major load-bearing structures. In other words, the level of acceptable risk
depends on where the material will be used and the potential consequences of failure.

A broader systemic risk is also highlighted: in today’s building sector, it is still often
cheaper to demolish and rebuild rather than reuse existing materials. They state that:

“The biggest risk is getting the whole sector to cooperate. Right now, it
is cheaper to demolish and rebuild than to reuse materials” Social Housing
Association 2 [2025]

This economic reality, combined with tight financial frames in social housing, means
that even if they have the best intentions regarding sustainability, they often must make
conventional choices because of budget constraints.

Architects

Architect 1 emphasizes that risk, both real and perceived, is a key factor shaping material
choices in construction projects, especially when it comes to reuse and sustainability. While
architects may be eager to explore circular solutions, functional requirements and time
constraints often force more conventional decisions. As they put it:

"Tt is not that we do not want to use reused materials or circular solutions,
but we are often restricted. You cannot keep knocking on a door that will not
open." Architect 1 [2025]

They note that although interest in reuse and bio-based materials is growing, these choices
are frequently abandoned due to regulatory, practical or economic concerns.
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Even when reuse is considered, it typically happens only where the perceived risk is low:

"Most reuse happening now is where there is no risk. Otherwise, it is the
developer who has to put their head on the block.” Architect 1 [2025]

Architect 1 stresses that the sector lacks efficient systems for sourcing and validating reused
materials. For instance, ordering new wood is straightforward, but Architect 1 notes that:

"with reused materials, you might have to track down a demolisher who can
deliver in two months." Architect 1 [2025]

This complexity adds risk in the eyes of contractors and developers, especially since
guarantees are often missing. Ultimately, the architect sees their role as managing, not

avoiding risk:

"We work every day to find the right material for the right purpose, to minimize
risk. But the bigger the risk, the more likely the client will say mo." Architect
1 [2025]

While they do not believe risk is what stops architects from acting, they acknowledge it is

a concern for those who must approve and ensure the final decisions.

Architect 2 highlights how even small reuse efforts in renovation projects are often blocked
by layers of risk, especially regulatory and legal risks linked to public funding requirements.
A simple act like reusing a door becomes complex:

“There were environmental toxins in the paint, so adjusting the door could
require costly environmental precautions. If we reuse it, it might creak and

then the contractor cannot offer a warranty.” Architect 2 [2025]

In this case, even though the project team was collaborative, the contractor still hesitated,
showing how risk, even around something as minor as a door, can disrupt reuse. These
kinds of challenges multiply in publicly funded projects:

“As soon as something is publicly supported, like through Landsbyggefonden, we
get into a situation with guarantees and risk. Politically and administratively,
we have positioned ourselves in a way that makes reuse harder.” Architect 2

[2025]

Even when a reused component is functionally fine, the fear of liability makes it easier to

choose new materials.
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Legal professional

The Legal Professional emphasizes that reused materials face the same regulatory
challenges as any other untested material, but with added uncertainty. In construction
law, the default assumption is that materials must belong to what is known as "almene
tekniske faelleseje" (common technical heritage) that the entire sector recognizes as safe
and standard. Legal Professional explains:

“Reused materials will, all else equal, most often be untested materials” Legal
Professional [2025]

This results in them falling outside this trusted pool and being treated as inherently risky
and uncertain. If such a material fails, it is usually the person who specified it, typically
the developer, who bears the legal responsibility. This makes things particularly difficult
for social housing associations, which cannot take on high levels of risk. They also add
that:

“It can become very expensive, very difficult, and very frustrating, and that is
often where people stop the first time.” Legal Professional [2025]

They draw a direct comparison to the well-known MGO board case:

“It is really exactly the same, you just replace the MGO boards with reused
materials.” Legal Professional [2025]

This illustrates how the fear of unforeseen consequences discourages experimentation with
reused products. Still, Legal Professional points out the paradox:

“It 1s hard to gain experience if no one is willing to try it.” Legal Professional
[2025]

Without anyone taking the risk, the sector never develops the data or confidence needed
to reduce that risk. As a result, the building sector is caught in a “chicken-and-egg”
situation where lack of use reinforces the very uncertainty that keeps reused materials on
the sidelines.

Producer

The Producer argues that while “risk” is often the term used to justify resistance to reused
materials in business-to-business (B2B) construction, what actors are truly concerned
about is not risk in the technical sense it is profit:

“Risk is really just a term for uncertainty. It is not the same as an actual
problem.” Producer [2025]

In other words, what is often labeled as “risk” is more about a potential short-term
reduction in earnings than about real danger or failure.
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They stress the contradiction in how the sector talks about risk:

“If people were genuinely concerned about risk, they would stop building the way
they do now.” Producer [2025]

This highlights that the current construction system already includes guaranteed structural
problems. From their perspective, the fear surrounding reused materials appears misplaced
or even disingenuous. This is explained as follows:

“Out there, what we call risk is actually more about the potential to reduce
earnings in the short or medium term it has nothing to do with risk in the real
sense.” Producer [2025]

Producer urges the sector to be honest about this distinction, arguing that without this
clarity, conversations become misaligned. They acknowledge there are cases, like the
infamous MGO board scandal, where legal and insurance liability play a real role.

Contractors

Drawing on past failures, such as the case of MGO boards, Contractor 1 explains that
this experience has led to a deeply ingrained rule: contractors do not propose alternative
materials:

“We will not suggest that something else could be used because then we would be
taking on a professional liability. If it turns out to be a problem five or even ten
years later, we could still be held responsible, even beyond the typical five-year
defect period.” Contractor 1 [2025]

As a result, contractors rigidly follow the project documentation:

“We build exactly what the developer wants and has specified, because then it is
their responsibility.” Contractor 1 [2025]

This is not due to a lack of technical interest or sustainability awareness. Contractor 1
highlights that the legal structure itself encourages extreme risk aversion. While developers
may promote sustainability goals at the executive level, once those ambitions reach the
project layer, they are eclipsed by more immediate concerns:

“When it comes down to the product, it is about value for money.” Contractor
1 [2025]

Durable, insurable, and fully proven products are chosen over greener or reused
alternatives.
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Contractor 2 describes a building sector that is heavily shaped by risk avoidance,
particularly when it comes to the use of reused materials or new technologies. Contractor
2 emphasizes that the concern is not just about the immediate technical performance
of reused materials but the much bigger legal and financial consequences if a material
fails over time. The fear of such outcomes leads to a cautious and conservative mindset,
especially because:

“You might only earn 3% profit once everything is paid, so there is no room for
any mistakes.” Contractor 2 [2025]

Profit margins are narrow and there is little tolerance for financial surprises. As Contractor
2 explains:

“Why take on that risk? The price is higher, and afterwards you risk a lawsuit
because you used poor materials.” Contractor 2 [2025]

This quote captures a central sentiment: reused materials bring uncertain performance
and high perceived liability, without a clear business case to justify the risk. The focus
is therefore solely on the economy, underlining that the environment or resources used
are currently not a viable business case for this contractor. This atmosphere fosters a
conservative culture:

“There is a strong focus in the sector on using tried-and-tested techniques,
methods and materials.  That is why the contractor sector is extremely
conservative.” Contractor 2 [2025]

Contractor 2 prefers to rely only on materials and methods that are thoroughly tested and
widely accepted. Contractor 2 also differentiates between types of projects. While large,
complex new builds are extremely risk-averse and unlikely to incorporate reused materials,
smaller renovations are a different story. The risks are lower, and the financial exposure
is more manageable making it slightly more feasible to try reused components. However,
systemic issues still create obstacles. The sector is built around ingrained habits and
procurement systems optimized for speed, price and reliability. Changing these systems to
accommodate reused materials is difficult and often seen as not worth the hassle. Even if
reused or alternative materials are available, the convenience and safety of sticking to the
old way of doing things often win out.

Financial Actors

Financial Actor 1 emphasizes that the key risk when using recycled materials in
construction is the uncertainty around their long-term strength and durability:

"If you are incorporating materials or components, and you meed to trust
that they have the strength they are supposed to have and the durability in
general, then there is some form of risk involved here with lesser known
materials." Financial Actor 1 [2025]
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There is a risk that recycled materials might not perform as expected leading to higher
repair costs. This could undermine the resource-saving benefits of recycling if the materials
require excessive maintenance.

Direct reuse of materials such as reusing windows or recycled plastic wind barriers presents
a higher risk because their durability and performance over time are uncertain. According
to Financial Actor 1:

"One just has to be aware of this, especially when using unknown materials or
recycled materials to make sure you are in control of it." Financial Actor 1
[2025]

Financial Actor 1 points to examples like MGO boards which led to significant financial
losses due to poor performance. This underscores the risks involved when using materials
that are not thoroughly tested or understood.

Financial Actor 2 focuses on the importance of trust in the performance of materials,
whether new or reused, as a central concern in managing risk. They stress that

“It is really about whether the materials used have the right properties for their
intended purpose.” Financial Actor 2 [2025]

They also point out that another risk is whether the materials can be relied upon to
perform as expected throughout their estimated lifespan. The concern is not theoretical
but rather about avoiding concrete failures. Unexpected outcomes could compromise both
safety and financial projections.
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Summary of Risk Understanding

Across the interviews, some clear patterns regarding the understanding of risk
emerge. Uncertainty about the quality and performance of materials is a recurring
factor across all stakeholder groups. In particular, concerns about structural
properties, long-term durability and the documentation of reused materials create
uncertainty which in turn heightens the perception of risk. Furthermore, the
interviews reveal that economic risk, especially related to increased costs, delays and
weak demand for reused materials, is a major concern for many actors. Similarly,
legal liability stands out as a significant worry, particularly among contractors and
consultants where past scandals (such as the MGO case) have created a strong
culture of risk aversion. However, a more nuanced view emerges when examining
risk perception across different stakeholder groups which is included in Table 5.1.
The table is based on the preceding text and outlines the specific risks identified
by each stakeholder. These risks are categorized according to the subcategories
presented in Table 1.1. For instance, the absence of material banks is classified
under “implementation.” The categorization was carried out by cross-referencing
Table 1.1 with the stakeholders’ statements. It is important to mention that these
classifications are not definitive; the categorizations can overlap, depending on the
context and how the statements from the stakeholders are interpreted.

Awareness | Technical | Economics | Implementation | Support/Promotion | Social
Experts X X X
Social housing associations X X X X X
Contractors X X X
Consultants X X X
Architects X X X
Legal professional X X X
Demolition and reuse actors X X X
Producer X X X
Financial Actors X X

Table 5.1. Categorized risk understanding among stakeholder groups across the value
chain.

Based on this analysis, it was found that technical and economic risks are the
most prevalent risks according to the interviewed stakeholders. However, a pattern
emerges across the interviews: the perception of risk is shaped not only by the
technical characteristics of reused materials but also by each actor’s position in
the building process and the specific responsibilities tied to that role. Stakeholders
engaged in the early stages of a construction project tend to frame risk in terms of
conceptual and systemic uncertainties. They focus on issues, such as documentation
gaps, lack of performance data and cultural or institutional conservatism reflecting
their strategic and design-oriented perspectives often removed from direct legal or
financial exposure.

In contrast, actors positioned in the later phases of the building process express
concerns that are far more operational, legal and economic. Here, risk is
viewed through the lens of liability, time pressure, profit margins and compliance
requirements. This variation suggests that risk perception is closely linked to both

proximity to project execution and the degree of accountability actors face.
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However, beyond these specific concerns lies a deeper systemic pattern: risk
is amplified not simply by the nature of reused materials themselves but by
the increasing complexity of the building process under CE. As more actors
become involved, each with distinct responsibilities, incentives and risk exposures,
coordination becomes more difficult, and uncertainty multiplies. CE introduces new
workflows, unfamiliar interfaces and diffuse responsibilities that existing processes
are poorly equipped to manage. The result is a risk landscape not only defined
by isolated technical or legal uncertainties but by a fragmented system unable to
absorb and distribute risk coherently.

In this sense, the most critical risk may be systemic: a condition where the
integration of circular initiatives leads to increased procedural complexity, a
proliferation of actors, and an escalation of uncertainty throughout the value chain.
This systemic risk emerges not from any single decision or actor, but from the way
the existing construction ecosystem is organized, with its siloed responsibilities, rigid
procurement structures and fragmented communication channels. When circular
practices such as reuse are introduced, they often require earlier coordination, new
forms of documentation, and unfamiliar collaboration across disciplines. These
added layers can overwhelm standard processes, making projects more vulnerable
to delays, misalignment and legal or financial disputes.

5.1.4 The Actors’ Current Approach to Risk

In this section of the first analysis, we draw on insights from 17 interviews to explore
how actors across the circular renovation value chain understand and manage risk. We
examine the concrete strategies and organizational approaches currently in use and assess
how these practices reflect both opportunities and limitations. By identifying patterns
in risk handling, we aim to shed light on how circular ambitions are shaped by existing

capacities, structures and cultures.

Experts

Actors in the building sector approach risk management as a deeply embedded practice, yet
face unique challenges when navigating uncertainty, particularly in relation to circular and
bio-based materials. As described in section 5.1.3, Expert 1 stated that risk can be defined
as probability times consequence when adding uncertainty, both factors explode [Expert 1,
2025]. This uncertainty is particularly acute in reuse scenarios where material performance
such as structural capacity or fire resistance remains largely undocumented due to the

singular histories of each reused component.

Concrete strategies currently in use include standardized procedures for selected materials
like reclaimed bricks where empirical testing and categorization allow actors to assume
certain characteristics apply broadly. Yet, for structural timber or large spans, this remains
highly case specific. Organizationally, risk is addressed throughout the entire value chain
from early-stage land acquisition to design and execution where risk assessments consider

availability, logistics and global crises such as geopolitical conflicts impacting timber supply.
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Expert 1 emphasizes that, despite being perceived as conservative, the sector’s cautious
approach is not due to reluctance but structural constraints:

"You really meed a strong reason to step outside the lines because you risk
everything. " Expert 1 [2025]

Economic incentives are weak, as reused materials often carry higher upfront costs and
limited market demand causing stockpiles to stagnate.

“We have plenty coming in, but no one is buying.” Expert 1 [2025]

Expert 1 notes highlighting how oversupply without active demand puts entire reuse
platforms at risk of bankruptcy. Regulatory support is thus seen as a key enabler. While
climate regulations and taxonomy reporting have pushed sustainability forward, voluntary
efforts are often insufficient. As the expert reflects,

“That path of voluntary change, doing it for our grandchildren’s sake, is only
open to those who can afford it.” Expert 1 [2025]

In terms of concrete risk handling strategies, Expert 2 emphasizes iterative experimentation
and context-sensitive scaling as key tools. Projects like Svanen in Gladsaxe exemplify this:

“There were some conditions present that made it possible to work very
circularly on that project [...]  like having a nearby plot with wusable
materials.” Expert 2 [2025]

This points to a pragmatic understanding that the success of CE often depends on local
logistical and material factors such as geographic proximity ownership of multiple sites
or portfolio-level planning capacity. Organizationally, this translates into anticipatory
planning and adaptive infrastructure such as internal “material banks” that support reuse:

“Then you could say, you need to be within the same portfolio [...] so you can
have your own material bank.” Expert 2 [2025]

Demolition and Reuse Actors

From the perspective of Demolition and Reuse Actor 1, managing risks in reuse and
circular construction involves a complex balancing act between economic realities, practical
constraints and structural barriers. Demolition and Reuse Actor 1 manages risks concretely
by sorting materials into fractions which enables high levels of recycling:

“We recycled 99%, and that is of course because we deliver our materials in
fractions to companies like RGS.” Demolition and Reuse Actor 1 [2025]

This practice demands logistical planning and collaboration with specialized actors.
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Organizationally, Demolition and Reuse Actor 1 seeks to reduce risks by forming
collaborative structures involving all actors in the value chain from the beginning. Another
specific strategy is seen in window reuse:

“Very few clients would buy windows for their house a year in advance.” [De-
molition and Reuse Actor 1, 2025]

But in collaboration with the municipality flexible solutions were found through building
permit processes. In these cases, guidelines are applied where reused materials are pre-
integrated into the application:

“In the application, we wrote that when the time comes, we want to replace the
window with a reused one.” Demolition and Reuse Actor 1 [2025]

Another risk factor for Demolition and Reuse Actor 1 is uncertainty regarding demand. If
materials are to be carefully dismantled, it is crucial to have a known buyer. Otherwise,
fast mechanical demolition becomes the economically dominant choice in a market where
price is often the deciding factor in tenders:

“It is almost always the lowest price.” Demolition and Reuse Actor 1 [2025]

This highlights the structural barrier posed by economic incentives that rarely support
sustainable solutions.

Nonetheless, the Demolition and Reuse Actor 1 displays agency and initiative by

experimenting and learning through practice:

“We have stepped out of that group where people just talk endlessly about the
merits of reuse and actually started doing it.” Demolition and Reuse Actor 1

[2025]

They have built up practical experience through pilot projects and collaboration with
architects and manufacturers. The most future-proof strategy, however, seems to lie in
industrial upcycling:

“Then it enters a company’s production [...| and a finished product comes out
the other end.” Demolition and Reuse Actor 1 [2025]

In this model, risks are mitigated through standardization and quality assurance while also
enabling economic scaling.

From the perspective of a Demolition and Reuse Actor 2 within the circular materials
market, risk management is not merely a peripheral concern but a central component of
innovation and market positioning. Concrete strategies to mitigate risk are anchored in
both technological advancement and regulatory compliance.
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The company’s practices reflect a deliberate institutionalization of risk through certification
and warranty schemes. By securing C€marking and offering a 20-year building component
insurance, the firm actively confronts the dominant perception that reused materials lack
reliability or guarantees:

“We actually have an insurance that allows us to give a 20-year guarantee to
that Dutch client because of the panels we installed.” Demolition and Reuse
Actor 2 [2025]

Such practices shift the burden of uncertainty away from the client and make reused
materials a viable and trustworthy alternative to new ones. This approach not only builds
credibility in the market but also introduces mechanisms of accountability and long-term
planning into a sector still largely dominated by short-term financial logic.

However, these initiatives are met with systemic resistance. The Demolition and Reuse
Actor 2 explicitly identifies structural barriers rooted in the current market organization
and policy landscape:

“The existing sector wants to maintain the current structure because they
already have an existence today, and of course, they do not want to lose
that.” Demolition and Reuse Actor 2 [2025]

Economic constraints further compound the problem, with price competition from non-
sustainable materials acting as a major disincentive for innovation:

“The economic side is the decisive factor why there are not more green products
on the market.” Demolition and Reuse Actor 2 [2025]

The tension between agency and constraint is thus tangible. While the disruptor
demonstrates considerable agency in mitigating risk through technology, insurance and
compliance, they simultaneously acknowledge deep-seated market inertia and a lack of
institutional investment:

“There are no large established industries that have ever invested in circular
economy production [...] — We have tried everything, and they do not
invest.” Demolition and Reuse Actor 2 [2025]

These reflections reveal a nuanced understanding of risk not only as a technical or legal
issue but as a structural and political one shaped by entrenched interests and regulatory
ambivalence.

From the Demolition and Reuse Actor 3’s perspective, risk management is a central and
consistent theme in efforts toward a sustainable and circular transformation of the building
sector.
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A key strategy employed is financial risk management through both pricing and guarantee

structures. As Demolition and Reuse Actor 3 notes,

“Economy is by far the biggest driver.” Demolition and Reuse Actor 3 [2025]

Indicating that financial risk not only influences material selection but also affects
scheduling, warranty obligations and collaborations with manufacturers. Specific solutions
such as working with producers on the re-certification of reused materials illustrate a
practice where guarantees and producer involvement are essential in reducing uncertainty.
This points toward a movement in the sector toward industrializing and standardizing
reuse where major players help establish a functioning market with clear quality standards

and pricing mechanisms.

Organizationally, there is also a strong focus on involving key stakeholders early in the
process to enable iterative and flexible design processes that incorporate available reused
materials from the beginning. This requires that design development is reversed, meaning
that material availability and selection become decisive factors early in the project breaking
away from the traditional sequential logic of construction workflows.

Nonetheless, there are acknowledged limitations and structural barriers, such as the current
regulatory frameworks, the person-dependent nature of certification systems and certain
resistance within manufacturers’ sales departments. These factors create uncertainty
and hesitation around accountability often leaving the developer to "absorb the delivery
risk.” |Demolition and Reuse Actor 3, 2025] This is not necessarily a sign of reluctance
but rather the outcome of insufficient systemic support.

At the same time, Demolition and Reuse Actor 3 highlights the unpredictability they face
in their work, as Demolition and Reuse Actor 3 describes:

“You do not know what is behind the next wall. It can be filled with fungus and
rats or nothing at all. That is a big risk. We are the ones standing in it, and
no one else wants to take that risk. We are forced to bear it.” Demolition and
Reuse Actor 3 [2025]

This underscores the asymmetry in risk distribution and the need for better shared

responsibility models throughout the value chain.

Despite these challenges, developers express a clear sense of agency and a solution-oriented
mindset. As Demolition and Reuse Actor 3 states emphatically:

“For god’s sake, just get started [...| There is nothing unserious about succeeding
in this.” Demolition and Reuse Actor 3 [2025]

This final remark captures a broader understanding that risks do not necessarily have to be
eliminated but rather must be actively managed through collaboration, experimentation,

and organizational learning starting with the materials and resources already available.
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Consultants

Consultant 1 notes that any potential risks related to environmental assessments such as
the identification of hazardous substances in buildings are not managed directly in-house.
These tasks are carried out by specialized external partners. Additionally, if legal questions
arise from these environmental screenings, developers are referred to legal experts with
whom the advisor collaborates. In this way, technical, environmental and legal risks are
handled by the relevant specialists. Thus, the consultant’s role primarily involves providing
guidance on sustainable strategies, resource optimization and reuse potential not taking
on project related risks which ensures a clear division of responsibilities in the projects
they support. The consultant emphasizes that legal aspects of risk management such as
contractual responsibilities are handled by specialized lawyers.

"The clients we work with want to do this right they come to us with an ambition
to reuse, so we do not have to push them. That makes a big difference when it
comes to managing risk.” Consultant 1 [2025]

Furthermore, the consultant highlights that when developers are genuinely interested
in renovation, transformation and reuse, it becomes significantly easier to manage and

minimize risks throughout the project process.

"If the developer is not committed, it is almost impossible. But when they are,
you can start de-risking much earlier by mapping materials and involving the
right partners.” Consultant 1 [2025]

Consultant 2 points out that while numerous principles and ideals regarding circularity
exist, practical implementation often falls short. Consultant 2 also reflects on the inertia
of standard practices in the building sector, pointing out that

“We are creatures of habit. Once we find something that works, we tend to do
it the same way tomorrow as we did yesterday.” Consultant 2 [2025]

This mindset can discourage innovation or the adoption of alternative materials, even
when those materials are viable. Although there is considerable discussion about the
importance of sustainability, tangible progress remains limited resulting in fatigue over
repeated debates without real action. This highlights the need for a more pragmatic
approach shifting the focus from ideals to concrete actions and solutions. The ’Building
Green Conference’ also highlighted that, while circularity is a prominent topic among many
actors in the sector, concerns about risk and economic feasibility often hinder concrete
action |Building Green Conference, 2025, Byg og Beeredygtighed, 2025].

According to the consultant, risk management is unavoidable. Particularly in projects
with circular ambitions, systemic barriers are created that amplify risk. This is further
exacerbated by the fact that actors in the building sector often work individually protecting
their own interests rather than assuming collective responsibility, making joint risk
management difficult.
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At the 'Building Green Conference’ it was also recognized that the building sector is still a
very siloed sector. Where everyone is afraid of being left with the blame, so collaboration
becomes harder especially when reused materials are involved Building Green Conference
[2025], Byg og Beeredygtighed [2025].

Consultant 1 emphasizes that a significant part of project risk stems from a lack of trust
between actors and uncertainty regarding the quality and durability of reused materials.

"We cannot document everything to the level people expect. That is why trust
is critical and sadly, in many projects, that trust just is not there.” Consultant
1 [2025]

It is also noted that when projects are organized on a smaller scale and based on close
collaborative relationships where stakeholders know and trust each other risk becomes
easier to manage [Consultant 2, 2025|. In these configurations, responsibility and
willingness to take risks can be distributed more flexibly. Conversely, in larger projects
with many actors and complex contractual relationships, risk becomes a major barrier to
the use of reclaimed materials:

"When you are working with a small team you trust, you are more willing to
take a leap. But in large-scale public tenders, it is all about covering your
back.” Consultant 2 [2025]

Consultant 2 states that they cannot and will not assume responsibility for the use of
reclaimed materials, especially in load-bearing structures. Reference is made to existing
regulations, liability insurance and documentation requirements which make it impossible
for consultants to vouch for material quality independently. Consequently, material risk
is typically placed either with the contractor or the developer depending on the project
structure and the financial incentives involved.

"We simply cannot sign off on a reused beam in a load-bearing wall. That
s outside our legal and professional scope. It has to be tested, certified and
ultimately insured." Consultant 2 [2025]

At the same time, Consultant 2 underscores that the willingness to take on risk is closely
tied to the developer’s commitment and priorities. When the developer demonstrates a
genuine interest in reuse and transformation, the associated risks become more manageable.
In such cases, the consultant proactively works to conduct preliminary assessments such
as environmental screenings, to identify potential issues and thus reduce risk for all parties
involved. However, legal risk management including the formulation of contractual terms
is left to specialized partners such as collaborating legal advisors.

"We can help reduce risk through early assessments, but we do mnot write
contracts, and we do not assume legal responsibility. That is for the lawyers
and the client to sort out." Consultant 2 [2025]
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Finally, it is noted that financial considerations continue to play a major role in decisions
concerning sustainable initiatives: developers often seek solutions that deliver COs
reductions at the lowest possible cost rather than prioritizing the use of reclaimed materials
which may be riskier and more expensive to implement. In practice, this reduces the
incentive to assume the risks associated with sustainability and reuse.

Social Housing Associations

From Social Housing Association 1’s standpoint, risk management in construction and
renovation projects is characterized by a pragmatic, experience-driven approach marked
by both proactive strategies and structural limitations. A central strategy involves early
involvement of contractors, a deliberate practice aimed at minimizing economic uncertainty

and aligning project expectations with market realities:

“We have done what is called early tendering where contractors are brought
in very early even before full design is completed. This is based on previous
experiences and s actually part of our risk management.” Social Housing
Association 1 [2025]

This illustrates a shift from traditional linear processes toward integrated planning which
not only fosters dialogue but also reduces discrepancies between design expectations and
construction feasibility.

Another concrete approach to risk handling is scaling experimentation. Social Housing
Association 1 expresses a clear preference for testing innovations in small-scale projects to
reduce exposure:

“We can perhaps handle a bit more risk on a small project, like a few
apartments, but we cannot go full-blown and apply it to 200 or 500 units.” Social
Housing Association 1 [2025]

This scaling strategy allows learning without jeopardizing the financial or operational
stability of larger developments. Alongside this, organizational learning is emphasized as
a core objective:

“It is really about learning where we can improve.” Social Housing Association
1 [2025]

Such a stance highlights a developmental attitude toward risk, viewing uncertainty not as
a deterrent but as a learning opportunity.

Despite a growing internal motivation to implement sustainability measures:

“We want to be part of it. And we are also coming to terms with the fact that
we have to do something.” Social Housing Association 1 [2025]

Social Housing Association 1 faces clear regulatory and economic barriers.
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These include strict financial frameworks for public housing and legal restrictions on

experimental design:

“We are not allowed to be experimental [...| That is just the legislation.” Social
Housing Association 1 [2025]

This illustrates the duality of agency and constraint, where actors recognize their role
in driving change but are concurrently bound by institutional structures that limit their
freedom to act.

Moreover, risk is not perceived solely in technical or economic terms but also through the
lens of material supply and life cycle adaptation. For example, decisions regarding material
reuse or adaptability are framed around durability and long-term flexibility:

“We have reused concrete decks, and they are designed so that we can update the
interior layout again in 20 or 30 years.” Social Housing Association 1 [2025]

Such actions reveal a deeper logic of robustness and future-proofing, wherein design
decisions aim to mitigate risks across the building’s life span, not just at the point of

construction.

Nevertheless, Social Housing Association 1 expresses a skepticism toward overly theoretical
models such as those underpinning LCA:

“Sometimes it gets a bit too theoretical. And I think that is a shame.” Social
Housing Association 1 [2025]

This signals a pragmatic orientation where the balance between innovation and
applicability is constantly negotiated. As Social Housing Association 1 summarized:

“If we can, we would like to, but it is not always possible. Still, there are some
projects starting to emerge.” Social Housing Association 1 [2025]

This quote epitomizes the nuanced mindset that acknowledges both ambition and realism.

Social Housing Association 2 states that risk management is a continuous, complex process
embedded across all project phases. One of the developer’s core strategies involves the
early identification and documentation of risk-prone conditions during the project proposal
phase. As Social Housing Association 2’s representative explains:

“Under the project proposal, documentation must be in place for any risk-prone
conditions. And then it is revisited in the execution project to see if some of
those have been minimized or if we have taken steps to ensure there are no
risk-prone conditions.” Social Housing Association 2 [2025]

This structured, iterative approach reflects a commitment to proactive risk governance
where foresight is balanced with adaptive follow-up.
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Within this framework, sustainability emerges as both a driver of innovation and a source
of complexity. While environmental ambitions are deeply embedded in the developer’s
strategic vision, inclusion of CE in projects frequently entail heightened risk profiles due
to uncertainties related to material durability, insurability and regulatory approval. This
tension often forces compromise. As one project example illustrates:

“We wanted to incorporate sustainability into the project, but we could not take
the risk, so we had to choose a brick with a higher COs footprint.” Social
Housing Association 2 [2025]

Here, the choice of a conventional material despite its environmental drawbacks reflects the
primacy of risk mitigation under current institutional constraints. This also illustrates a
broader circularity challenge. While sustainability goals are widely supported in principle,
the practical integration of circular solutions often clashes with prevailing risk frameworks.
When the system rewards predictability over innovation, even well-intentioned actors may
be forced to default to linear solutions.

Nevertheless, sustainability is increasingly being integrated into Social Housing Association
2’s risk assessment processes not merely as an external ambition but as an internalized
evaluative parameter. Tools such as the Green Building matrix (GB) exemplify this
shift enabling sustainability to be assessed alongside traditional risk factors like cost,
timeline and technical feasibility. The Green Building matrix is a tool used to analyze
and balance sustainability, economics and risk in construction projects often with a focus
on collaboration, roles and decision-making processes in circular solutions [Social Housing
Association 2, 2025]. Circular solutions are thus evaluated not only for their environmental
benefits but also for their potential to reduce long-term operational risks, enhance life
cycle performance, and ensure compliance with evolving policy frameworks. In this way,
sustainability is redefined as a risk-reducing attribute that aligns ecological responsibility
with strategic value creation.

This dual nature of sustainability as both a risk and a mitigation strategy becomes
particularly salient in material and procurement decisions. Institutional frameworks such
as outdated approval lists from Byggeskadefonden or insurance requirements that favor
known products can act as structural barriers to circular and innovative solutions. As
Social Housing Association 2 notes:

“There is no production apparatus ready to support one-to-one reuse.” Social
Housing Association 2 [2025]

Consequently, risk in this context is not merely technical or economic, it is systemic shaped
by broader legislative, market and industrial conditions.

Despite these constraints, Social Housing Association 2 exercises a degree of agency through
trial-based learning and iterative practice.

Page 85 of 211



Master’s Thesis

A pilot project with the refurbishment of existing oak veneer cabinets and doors

demonstrates a pragmatic yet innovative approach:

“We did tests to restore these instead of replacing them to prove that it can be
done including the economics of it.” Social Housing Association 2 [2025]

These trials generate empirical data that feeds back into procurement strategies helping
to validate alternative solutions and lower their perceived risk. In doing so, they function

as both evidence-building mechanisms and risk-reduction tools.

Organizationally, risk is also managed through inclusive governance structures that
ensure stakeholder engagement and social legitimacy in social housing. For instance,
the establishment of resident-involving steering groups during the tendering process is
described as follows:

“We have created a construction committee that has been involved since the
selection of the contractor and advisor and has met monthly throughout the
tendering process.” Social Housing Association 2 [2025]

This participatory model expands the scope of risk management to include not only
technical and financial considerations but also democratic accountability and user
acceptance, crucial factors in the social housing context. Yet, despite such proactive
measures, structural conservatism within the construction sector continues to constrain
innovation. As one client notes:

“The construction sector is very traditional [...] it is just easier to throw things
out than to do something with the existing.” Social Housing Association 2 [2025]

Coupled with tight economic frameworks, particularly in the public sector, this
conservatism often reinforces business-as-usual solutions and inhibits the scaling of more
sustainable practices. The resulting implementation gap between theoretical intention and

real-world practice.

Architects

Architect 1 explains that actors in the building sector handle risks in a variety of concrete
ways depending on the nature of the risk and the stage of the project. One key distinction
is made between the risks associated with the reuse of building materials and those that
emerge during environmental screening and the potential partial or full demolition of
existing buildings. These situations often require difficult, sometimes unpopular, decisions:

"You have to make some big decisions sometimes and some less pleasant
ones." Architect 1 [2025]

Architect 1 highlights the collaborative decision-making process involving social housing
associations noting that when buildings become unlettable, the choice often lies between

maintaining an underutilized structure or partial demolition.
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However, structural and political barriers such as resistance from funding bodies like
Landsbyggefonden shape what is feasible, despite practical or environmental logic pointing
elsewhere. In practice, risk management is embedded in the early stages of a project:
identifying hazardous materials, evaluating reuse potential and collaborating with resource
coordinators. These actions establish precedents and shape how actors behave in future
projects. Importantly, there is an emphasis on thinking creatively to find alternative
functions for spaces or materials that may no longer serve their original purpose with
Architect 1 noting that:

"you constantly have to think outside the box." Architect 1 [2025]

Risk is also linked to the reuse of materials whose safety or performance characteristics
may be uncertain. For instance, reused wooden flooring may contain Polychlorinated
Biphenyls (PCBs) or be damaged during removal requiring technical interventions such as
sending materials to manufacturers for restoration and re-certification. Architect 1 notes
that obtaining guarantees is critical to managing the perceived and real risks associated
with reused materials:

"That guarantee is important, and it is important for many building materials,
though not all.” Architect 1 [2025]

Yet, the architect also expresses that risk itself is not necessarily a deterrent to sustainable

practices:

"I do not think risk is what holds us back from doing something.” Architect 1
[2025]

Rather, it is the economic and structural conditions lack of financial flexibility, limited
supply chains and inconsistent material availability that often impede action. This is
exacerbated by entrenched habits in the sector:

"Now nothing is the way we have always done it. Fverything has been thrown
up in the air." Architect 1 [2025]

Despite these limitations, actors exhibit considerable agency. They adopt adaptive
strategies, use tools like LCA and COo benchmarks to argue for low-impact materials
and engage with suppliers and demolishers directly to secure reused materials. Laws and
regulations also play a role in legitimizing these efforts, with Architect 1 emphasizing that

"the stricter the legislation gets, the bigger the toolbox we have." Architect 1
[2025]

A final and critical point is the call for scaling up the reuse market and improving logistics.
According to Architect 1, material platforms like GreenDozer and Genbyg are instrumental,
yet still limited. The timing, availability and cost of reused materials pose logistical hurdles.

Page 87 of 211



Master’s Thesis

Architects often face scenarios where materials either are not available in time or are

prohibitively expensive due to manual handling costs:

"Just having an electrician remove a socket makes it twice as expensive.” Ar-
chitect 1 [2025]

Thus, while architectural actors demonstrate initiative and innovation in addressing risk,

they remain constrained by systemic barriers.

In practice, Architect 2 explains, deviations from standard solutions such as those involving
fire safety or ventilation must be formally documented through risk declarations where both
architect and developer acknowledge potential consequences. However, a major barrier is
that public developers typically are not allowed to assume any risk even if they wish to. As
they explain, this creates a situation where reusing even safe and functional components

becomes nearly impossible due to regulatory rigidity:

“The client must be willing to accept that there is a risk [...] but public clients
are not allowed to take that risk.” Architect 2 [2025]

This, Architect 2 argues, significantly restricts innovation, especially in circular or
sustainable design. When responsibility is narrowly distributed, and fear of liability
prevails, actors become risk averse. Architect 2 highlights that successful projects often
depend not just on formal processes but on trust between all involved parties. When there
is shared accountability, the handling of risk becomes a joint effort rather than a blame

game. As they put it:

“If you make a decision with your head held high [...] and something fails, you
do not point fingers. You say, that was unfortunate, we made that decision
together.” Architect 2 [2025]

Still, structural and regulatory barriers remain significant. Architect 2 points out that even
minor changes such as replacing a pipe can trigger extensive (and expensive) upgrades due
to building codes thus undermining the feasibility of minimal interventions and reuse.
However, they also observe a cultural shift: residents increasingly question the automatic
replacement of functional items such as kitchens and express support for more resource-
conscious approaches.

Legal Professional

The Legal Professional emphasizes that risk management plays a central role in
construction projects involving reused materials, particularly due to their unpredictable
nature.

“With reused materials, we often run into challenges.” Legal Professional [2025]

The Legal Professional explains noting that these materials are typically “untested” and
therefore trigger additional liability concerns.
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Current legal and practical strategies reflect a cautious approach:

“If you, as the client, choose reused materials then it is your risk.” Legal
Professional [2025]

This stance highlights the default legal principle that responsibility for novel or untested
elements typically rests with the initiating party. In practice, actors mitigate such risk
through both contractual tools and early-stage planning. For example, one approach
involves preparing a “material catalogue” that defines, for each reused material, its intended
use, expected lifespan, functional requirements, documentation standards and a shared risk
assessment. This allows the project parties to

“sit down and have the conversation from the beginning to the finishing,” Legal
Professional [2025]

facilitating a clearer distribution of responsibilities. The Legal Professional argues that
risks should be disaggregated:

“You can divide risk so that someone bears the risk for performance failure,
someone else for cost of replacement or for third-party damages.” Legal
Professional [2025]

This flexibility is possible due to contractual freedom under Danish law, and it forms a key
part of the current legal strategy. However, there are structural constraints particularly
for public developers who must operate within political and financial frameworks.

“It is difficult, especially when you are a public developer, to take on risk at
that level [...] you need political backing,” Legal Professional [2025]

the Legal Professional explains. This sometimes results in hesitation to engage with reused
materials at all. Despite this, there is an emerging awareness that

“risk should not be a barrier to all progress,” Legal Professional [2025]

and legal professionals actively work to counteract this by holding workshops and advising

on alternative contract structures.

Producer

Some forward-leaning producers attempt to reconcile these definitions through pragmatic
strategies. One example is the use of take-back schemes, in which producers reclaim
materials post use to ensure circularity. This approach allows them to avoid unfavorable
LCA accounting rules specifically, the “plus one, minus one” principle where the climate
benefit of storing carbon in bio-based materials is canceled out when the material is
incinerated, and the carbon is released at the EoL.
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By avoiding or delaying incineration, the carbon storage benefit can still be credited. As

the Producer explained:

“That is why they set up a take-back program at Junker. Otherwise, they hit
a wall in phase C of the LCA. This system is the only way to escape that
logic.” Producer [2025]

These kinds of "hacks" demonstrate a degree of agency and innovation among producers
operating within restrictive regulatory environments. Similarly, larger developers have
begun experimenting with internal risk sharing mechanisms or lobbying for public
guarantee funds designed to underwrite the financial uncertainty of building with non-
standard, low-carbon materials. Such a fund would be activated when actors commit to
materials not classified as “technical common property,” thereby covering risks that insurers
or investors might otherwise reject. According to the Producer:

“There are developers out there who want to build sustainably, but they also want
to build as cheap as possible. A guarantee fund would give them the confidence
to try.” [Producer, 2025]

These strategies are often championed by internal change agents what one might call
entrepreneurs within large firms who must negotiate between value-driven innovation and
commercial pragmatism. However, their efforts are constrained by structural limitations.

Contractors

From Contractor 1’s standpoint, the management of risk in construction projects is
characterized by a complex interplay between practical constraints, market dynamics and
structural barriers. Actors in the field, particularly contractors, approach risk with a
high degree of pragmatism, often prioritizing solutions that limit liability and operational
exposure. One of the dominant strategies observed is risk transference where responsibility
is systematically pushed down the contractual hierarchy from developer to main contractor
and further down to subcontractors. As Contractor 1 notes,

“As long as we have a system that assumes disagreement and legal conflict, we
act cautiously.” Contractor 1 [2025]

This highlights a central challenge: actors are incentivized to avoid initiatives such as
circular solutions if they carry legal or financial uncertainty:.

Concrete practices for handling risk include a strong focus on adhering to pre-approved
materials and designs. Contractors generally avoid proposing alternative, more sustainable
products if they lack regulatory clarity or precedent due to the fear of future liability as
exemplified in section 5.1.3. Juridical ambiguity effectively deters innovation, particularly
in relation to reuse which many perceive as unfeasible under current frameworks:

“Reusing windows sounds good, but who handles storage? Who guarantees
performance? I just do not believe in it.” Contractor 1 [2025]
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Organizationally, a gap exists between project vision and execution. Sustainability
ambitions may exist at executive levels but fail to translate into procurement or

construction practices:

“The ideology is at the top, but in reality, we just build what we are told what
the drawings say.” Contractor 1 [2025]

This disconnect is compounded by a lack of practical experience among planners and
consultants, many of whom lack trade backgrounds. The result is a technical discourse
that sometimes fails to grasp on-the-ground realities.

Despite these barriers, entrepreneurs do attempt localized, bottom-up approaches
in particular in smaller-scale projects. Some suggest the development of modular,
standardized components to facilitate reuse while others emphasize the importance of
early collaboration:

“We need to start earlier with dialogue and common goals especially outside the

mega-projects.” Contractor 1 [2025]

From the perspective of Contractor 2, risk management within CE is a complex balancing
act between practical feasibility, regulatory constraints and economic viability. As
Contractor 2 points out,

“When we get to the practicalities, it becomes extremely difficult [...] It is only
the real enthusiasts, and on a relatively small scale, who are actually doing
something.” Contractor 2 [2025]

This reflects a central tension: the aspiration for sustainable transformation clashes with

operational constraints and deeply conservative sector norms.

Contractor 2 manages risk through a combination of cautious material selection, early
involvement in project design and contractual structuring to shield themselves from
liability. The conservative nature of the sector is not without reason as underlined
previously in section 5.1.3 by small margins. Accordingly, well-tested materials and
construction methods are favored over experimental or reused alternatives especially in
large-scale or safety-critical builds such as hospitals or factories where traceability is non-

negotiable:

“When you are dealing with clients like hospitals or factories where you need
complete traceability of the materials’ origin, then it becomes very difficult to
use reused materials.” Contractor 2 [2025]

Where reused materials are adopted, it is typically in smaller renovation projects or the
construction of low-risk buildings such as local warehouses or small office buildings.
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These contexts offer lower exposure and more flexibility:

“It makes a lot of sense to start with small and medium-sized projects |[...| the
risks are relatively smaller.” Contractor 2 [2025]

Risk is also mitigated through tools such as early contractor involvement which allows
contractors to influence material choices and structural solutions during the design phase
often leading to both cost and environmental benefits. As noted,

“Farly involvement gives us many advantages in construction [...| we can help
advisors make more effective solutions than originally planned.” Contractor 2
[2025]

Despite these strategies, systemic limitations remain. A major issue is the fragmented and
underdeveloped market for reused building materials:

“There is no particularly organized market for used construction materi-
als.” Contractor 2 [2025]

Platforms like GreenDozer represent emerging efforts, but challenges in scale, availability
and standardization persist. For example, commonly used steel guide rails may be available

only in insufficient quantities:

“They had 50 meters of cable trays in stock [...] we might use that up in an
hour on one of our sites.” Contractor 2 [2025].

According to Contractor 2, these logistical uncertainties combined with higher prices (often
50-70% above new materials [Contractor 2, 2025]) and the need to comply with strict
building codes amplify perceived risk.

Although ABI18 regulations in Denmark have introduced more flexible project delivery
models, many contractors remain wary unless responsibilities are clearly assigned. AB18
is the Danish standard contract used in construction projects between developers and
contractors. It outlines key terms, such as responsibilities, timelines, payments, delays and
dispute resolution and aims to ensure clear and fair cooperation throughout the building
process.
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Financial Actors

As Financial Actor 1 states, Byggeskadefonden operates outside the traditional
construction value chain but plays a critical role as an independent risk management entity.
Its efforts are not limited to providing financial coverage for identified defects; in fact, half
of the contributions are allocated to systematic knowledge-sharing. By analyzing reported
building failures and identifying high-risk design and material choices, the fund supports
developers, consultants and contractors in avoiding similar errors in future projects. As

Financial Actor 1 emphasizes:

“Byggeskadefonden contributes directly to improving construction quality by
turning defect data into actionable knowledge.” Financial Actor 1 [2025]

A central financial concern in broader construction risk management lies in ensuring
that building materials are technically, legally and economically appropriate for their
intended use. Materials that emit unforeseen substances or exhibit insufficient durability
can undermine indoor climate quality and compromise the long-term performance of the
building resulting in significant economic loss throughout the building’s life cycle. Although
formal risk assessment tools such as risk declarations are required Financial Actor 2
observes:

“Risk declarations are often not used as a real basis for risk management but
instead appear to function as a kind of disclaimer of responsibility.” Financial
Actor 2 [2025]

This lack of accountability presents a systemic financial risk. Without clear ownership of
potential problems, projects are vulnerable to escalating operational costs, legal disputes
and unanticipated capital expenditures. The risk is further magnified when using new
or recycled materials. According to current regulations, materials that lack documented
performance or durability are automatically categorized as high-risk. Financial Actor 2

explains:

“If there is no documentation of performance and durability for mew or
recycled materials, they are automatically considered high-risk under the Quality
Assurance Order.” Financial Actor 2 [2025]

In these cases, establishing clear contractual responsibility is crucial, particularly when
deviating from standard practices.

The consequences of unmitigated material risk are profound and multifaceted: diminished
asset values, elevated maintenance and refurbishment costs, higher insurance premiums,
and erosion of end-user trust. As Financial Actor 2 states:

“Proper risk management is not just a technical or legal requirement. It is
essential to protect financial sustainability and ensure the long-term value of
public investments in construction.” Financial Actor 2 [2025]
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5.1.5 Summary of the Actors Current Approach to Risk

This section has revealed that the current approach to risk management for CE in
the building sector remains notably fragmented. Although numerous stakeholders
demonstrate a clear willingness to engage with CE principles, the absence of a unified
strategy or shared framework has resulted in a disjointed landscape of initiatives.
Each actor appears to be interpreting and operationalizing CE in distinct ways,
often aligned with their own understanding of CE, priorities or risk perceptions.
As discussed in Chapter 1, the implementation of CE constitutes a ‘wicked problem’
characterized by high levels of complexity, uncertainty and interdependence.
Addressing such a challenge requires not only technical innovation but also profound
changes in organizational routines, governance structures and inter-organizational
collaboration. This complexity contributes to the prevailing fragmentation, as actors
struggle to align their individual practices with broader systemic goals.
Nevertheless, it is important to acknowledge that within this fragmented context lie
opportunities for learning and alignment. Understanding how different stakeholders
perceive the potential benefits and values of CE can provide valuable insights into
where common ground may be found and how more integrated strategies might
be developed. The following section will delve into these stakeholder perspectives,
examining the motivations, expectations, and perceived advantages that drive CE-
related efforts across the sector.

5.1.6 Possible Solutions for Further Investigation

This section outlines potential improvements to CE implementation in the building sector,
as derived from qualitative analysis of interview data. Approaches to CE are categorized
according to the framework in Table 1.1 in Chapter 1. However, as the analysis reveals,
these categories should not be seen as discrete or isolated. Rather, the proposed solutions
and the barriers they address are deeply interwoven and mutually dependent.

Organizational, regulatory, economic, and cultural factors intersect in ways that reinforce
or exacerbate one another, meaning that a solution in one domain may be contingent upon
progress in another. For example, regulatory flexibility may only become effective if it is
accompanied by organizational trust and shared responsibility. Similarly, cultural shifts
toward reuse often rely on new business models and procurement practices that challenge

existing economic structures.

This interdependence underscores the systemic complexity of circular construction:
barriers are not merely additive but entangled, and the same is true of solutions.
Addressing one issue in isolation may therefore prove insufficient unless the broader web of
constraints and enablers is considered. Accordingly, the following analysis emphasizes how
effective CE implementation demands not only targeted interventions but coordinated and

cross-cutting strategies.
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Awareness

A pervasive barrier to the implementation of CE practices in the construction sector is
the overarching issue of awareness. This barrier manifests through several interrelated
subcategories, including a limited understanding of CE, lack of a unified CE vision,
a fragmented supply chain, insufficient dissemination of case studies, and the lack of
accessible information in the early stages of building design.

Knowledge risk particularly among smaller actors reflects a limited understanding of CE
and contributes to a risk-averse industry culture where traditional methods dominate. As
Expert 1 expressed,

“There is a very strong tradition of doing things the way they have always
been done this applies to materials, contracts, and even the way we
collaborate” Expert 1 [2025].

This entrenched mindset restricts innovation and reinforces operational conservatism,
hindering the sector’s capacity to adopt circular approaches.

To counter this, stakeholders have suggested establishing a structured “material bank” a
centralized, standardized platform for certified reusable components. Such an initiative
directly addresses the lack of CE vision and the fragmented supply chain by providing a
reliable and shared infrastructure that lowers both technical and economic uncertainties.
Additionally, proposals such as advanced aging simulations and long-term performance
monitoring of reused materials, as noted by Financial Actor 1, aim to fill the current
information gap in building design, enabling stakeholders to make more informed, risk-
calibrated decisions:

“We need to track how reused elements perform not just at handover but 5, 10
and 15 years later” Financial Actor 1 [2025].

Other actors, including housing organizations and consultants, stress the importance of
visibility and shared learning. Reuse-oriented material exchanges are proposed to reduce
transaction costs and increase component accessibility [Social Housing Association 2, 2025],
while case study dissemination is seen as key to fostering belief in the feasibility of CE
practices. As Consultant 2 articulates:

“If we could just get more visibility for projects that used recycled materials
like schools or housing, others would start to believe it is possible” Consultant
2 [2025].

This underscores the lack of case studies as a critical sub-barrier, contributing to the
siloing of knowledge and limiting the scalability of CE innovations. Without coordinated
strategies to increase awareness and address these subcomponents, circular initiatives risk
remaining isolated and perceived as experimental. In a sector already constrained by
complex logistics, tight budgets, and aversion to uncertainty, the absence of shared vision

and accessible knowledge exacerbates implementation risk and impedes progress [Expert
2, 2025].
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Technical

Technical barriers present a persistent challenge to the implementation of CE practices in
the construction sector. Stakeholders repeatedly emphasize uncertainties associated with
the performance of recycled and bio-based materials, particularly regarding structural
behavior, fire resistance, and long-term durability. This concern reflects the broader issue
of Material Quality at End-of-Life, where the lack of data and performance predictability
for reused components leads to hesitation and conservative decision-making;:

“We simply do not know enough about how these materials perform over time,
and that naturally creates hesitation.” Expert 1 [2025]

These uncertainties are compounded by a Lack of Standardization, Classification,
Certification, Traceability, and Quality Assurance, making it difficult for professionals to
trust or specify reused materials with confidence. The absence of established CE metrics
and documentation tools further inhibits systematic integration of such materials into
conventional building practices. Closely linked to these technical issues are Policy and
Regulatory Challenges and a Lack of Flezibility in Regulations. As highlighted by the Legal
Professional, existing legal frameworks such as AB18 are not designed to accommodate
the complexities introduced by reused materials. Instead, these standards reinforce a risk-
averse culture by shifting liability onto those who specify non-standard materials:

“With reused materials, we run into challenges. There is AB18 and other
standards for material selection. Often these are materials that are untested
or non-standardized which means that whoever chooses them carries the risk if
something goes wrong.” Legal Professional [2025]

This rigidity discourages experimentation and obstructs innovation, particularly in a sector
where legal responsibility and cost containment are paramount:

“It is difficult to take on that level of risk.” Legal Professional [2025]

Despite these structural constraints, some actors remain cautiously optimistic. The
Legal Professional points to prior success with shared-risk approaches and emphasizes

the potential for collaborative solutions:

“We have good experiences with doing this. It can be done, but it requires two
parties who are prepared.” Legal Professional [2025]

In this context, pilot projects, such as those involving simple structures like bike sheds, are
viewed as stepping stones to gradually build legal, technical, and procedural confidence.
These initiatives provide opportunities to address the Complexity of Buildings on a smaller
scale, test new material pathways, and begin documenting performance in ways that could
inform the future development of CE tools and design approaches. Ultimately, the way
forward involves establishing supportive frameworks that facilitate early collaboration,
distribute risk, and integrate CE metrics into the design process from the outset.
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Economics

Economic risk remains a major impediment to the adoption of CE practices in the
construction sector. The market for reclaimed materials is still underdeveloped, marked by
Limited Market Mechanisms for Material Recovery, price instability, and under-optimized
supply chains. These inefficiencies result in high transaction costs and limited scalability,
making it difficult to justify circular procurement:

“Without a clear business model or support schemes it is hard to get decision-
makers onboard COo reduction alone does not drive investment.” Expert 1
[2025]

The persistent Supply and Demand Imbalance and Cost Competitiveness of Virgin
Materials further undermine the business case for reuse. Fragmentation across the sector
amplifies these difficulties, with siloed actors unable to coordinate logistics or compliance
at the scale required:

“Without streamlined supply chains or clear compliance procedures, it is hard
to scale circular approaches within time- and budget-constrained projects.” Fi-
nancial Actor 2 [2025]

In this context, the Uncertain Financial Viability of CE solutions discourages private
investment. Additionally, the High Initial Investment required for reuse and recycling
infrastructure including storage, logistics, and testing creates a barrier, especially for
smaller actors. To reduce this threshold, actors propose embedding circular incentives
directly into contractual structures. This could, for example, reward stakeholders for
exceeding sustainability targets, though issues of accountability remain unresolved:

"It is wunclear who should be responsible if something goes wrong, the
architect who specified the solution or the producer who knows the product
best?" Consultant 1 [2025]

To further address the financial and knowledge barriers, stakeholders advocate for targeted
public investment. Omne proposal involves state-supported certification of five to ten
promising bio-based materials, which could lower the cost and perceived risk of adoption:

“If government helped us certify just a handful of materials, it would make a
huge difference.” Producer [2025]

In parallel, many stakeholders call for robust regulatory reform to correct existing market
failures. This includes enforcing stricter legal requirements such as COs caps and
mandatory reuse quotas.
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Without such interventions, the current model characterized by the FEapense of
Removing Contaminated Materials and continued preference for virgin inputs will remain
economically dominant:

“As long as it is allowed to pay your way out, those with money will keep
extracting until there is nothing left. That is why it has to be solved through
politics.” Producer [2025]

These economic barriers expose a fundamental tension between climate goals and short-
term financial rationality. While some developers are aligning with EU taxonomy
objectives, others remain cautious amid political uncertainty:

“It 1is mot impossible that those who led the way will have wasted their
time.” Producer [2025]

Nevertheless, there is growing consensus that systemic solutions particularly legislative
mandates and public co-financing may be the only path forward to scale CE initiatives:

“Bven if it was not my first thought, I think legislation and requirements might
be the only real way forward.” Contractor 2 [2025]

Implementation

Implementation-related barriers pose significant challenges to scaling CE practices in
the construction sector. A central issue is the Conservative Sector Operating Within
a Linear FEconomy, which inhibits the organizational flexibility needed to adopt new
processes. As Expert 2 highlights, navigating circular construction requires strong
knowledge infrastructures that can bridge economic and procedural logics:

“There is a lot of knowledge out there. It is about finding the intersection where
it makes sense economically and process-wise.” Expert 2 [2025]

However, sectoral fragmentation and lack of internal CE capacities create bottlenecks.
Especially in smaller municipalities and firms, practitioners struggle to locate, share, or
act upon existing knowledge:

“Sometimes the knowledge exists, but I do not know exactly where it is or how
to activate it [...] and I might be the only one in my department.” Expert 2
[2025]

This calls for the establishment of centralized platforms, peer learning environments, and
sector-wide coordination to counteract siloed operations and support implementation at
scale.
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A second major challenge relates to the Inadequate CE Infrastructure to Support Circular
Practices. In particular, stakeholders stress that without dependable supply chains or
certification mechanisms, reused materials remain difficult to integrate into large-scale,
time-sensitive projects:

“Without predictable access to reused materials of consistent quality, it is
nearly impossible to integrate them into the timelines and budgets of major
construction projects.” Expert 2 [2025]

This highlights the urgent need for standardization protocols, quality assurance systems,
and regional logistics networks that can ensure timely availability of components.

Lack of Storage Fucilities and Site Constraints further complicate implementation,
particularly in dense urban environments where space is limited. These physical limitations
require new logistical models and potentially shared, off-site storage hubs to accommodate
reused materials before and during construction phases.

Finally, legal and contractual ambiguity continues to undermine implementation efforts.
Developers often externalize risk to contractors, who then refrain from using reused
materials due to liability concerns. To overcome this, Legal Professional proposes
collaborative contracting models that clearly allocate responsibilities and distribute risk
among actors |Legal Professional, 2025].

Overall, addressing implementation barriers requires a multi-pronged approach: developing
supportive CE infrastructure, formalizing collaborative processes, and mitigating legal
uncertainty through shared responsibility frameworks. Without such systemic solutions,

implementation risks will continue to impede progress.

Support /promotion

Support and promotional barriers continue to hinder the transition to circular construction,
not due to the absence of legal possibilities but rather due to insufficient institutional
backing and fragmented responsibility. = While Danish legislation offers contractual
flexibility, such provisions remain underutilized, largely due to organizational caution and
a lack of incentives. As the Legal Professional emphasizes:

“We have contractual freedom in Denmark. Within that framework, we can
already negotiate alternative risk allocations. We do not need to wait for new
laws. What we need is willingness.” Legal Professional [2025]

This suggests that the core barrier is cultural rather than legal actors are disincentivized

from pursuing circular strategies without clear support mechanisms or shared risk models.

The lack of Insufficient Incentives discourages experimentation, especially when project
failure or wuser dissatisfaction could compromise reputational or financial stability.
Stakeholders stress the need for structured economic rewards to legitimize sustainable
innovation despite short-term trade-offs. In this context, the establishment of a public
guarantee fund is proposed as a mechanism to offset both financial and implementation

risks associated with unconventional or low-emission materials.
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On a broader scale, stakeholders emphasize the importance of Government Support to
normalize circular practices through legislation and procurement reforms. Increased public
demand is viewed as pivotal for reducing market volatility and achieving economies of scale:

“The more we request reused materials, the more will be available, and the
cheaper they will become.” Architect 1 [2025]

To that end, standardization and regulatory alignment are critical. As one stakeholder
notes, even basic regulatory parity between reused and new materials could significantly
accelerate adoption:

“If the rules made it just as easy to use reused windows as new ones, we would
all be doing it. But today, the rules and costs make it hard.” Demolition and
Reuse Actor 2 [2025]

Investment gaps in CE infrastructure and innovation further constrain systemic change.
Breakthroughs, such as the transition from analog to digital technologies, only materialized
once financial actors backed alternative solutions:

“We need the same kind of breakthroughs, as we saw when digital cameras
replaced film. But that only happens when investors are willing to fund
alternatives.” Demolition and Reuse Actor 2 [2025]

To overcome these barriers, stakeholders call for the institutionalization of CE through
targeted legislation, dedicated financial instruments, and the integration of certified reused
products into public and private procurement. As Expert 2 concludes, scaling CE requires
more than isolated pilot projects—it demands systemic frameworks that can function under
real-world constraints:

“We need circular solutions that do not just work in pilots or one-off projects
they meed to work at scale, in the real world of public tenders and commercial
deadlines.” Expert 2 [2025]

Social

Social barriers particularly skepticism toward reclaimed materials and unfamiliar practices,
pose a significant obstacle to circular construction. Although technical feasibility is
increasingly established, cultural acceptance lags behind. As Demolition and Reuse Actor
2 notes:

“We know the materials can be reused, but the system is not set up to support
that yet. We need both trust and structure to make it work.” Demolition and
Reuse Actor 2 [2025]

This points to a broader tension between innovation and a conservative sector culture

marked by predictability and zero-fault expectations.
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Such conditions discourage experimentation and amplify perceived social risk, limiting
uptake of circular strategies even where technical solutions exist. Framing and storytelling
have emerged as critical levers for overcoming this skepticism. Rather than presenting
sustainability as a burden or compliance task, stakeholders argue that it must be linked
to identity, pride, and meaning:

“Materials with a history can add identity to buildings if we learn to tell that
story well.” Financial Actor 1 [2025]

“We need to talk about sustainability in a way that creates pride and meaning,
not just compliance.” Social Housing Association 2 [2025]

Promoting reclaimed materials through compelling narratives and visible best practices
can help shift public and professional perceptions, making circularity aspirational rather
than exceptional.

Nonetheless, cultural transformation requires more than storytelling. It demands systemic
alignment and political leadership. Without formalized support, internal champions or
“intrapreneurs” risk stagnation, as the Producer notes:

“Policy must be the decisive force. Otherwise, green leadership risks becoming
a dead end.” Producer [2025]

Stakeholders advocate for institutional mechanisms that recognize and reward early
movers, thereby translating isolated agency into broader structural change.

Importantly, a critical re-evaluation of dominant sustainability narratives is also required.
As Contractor 1 highlights, material reuse alone is insufficient without confronting
underlying consumption patterns:

“If we are serious about sustainability, we also need to talk about size. Houses
used to be 150 m?, now they are over 200. That does not add up, no matter
how many solar panels you put on the roof.” Contractor 1 [2025]

This underscores a deeper cultural shift toward “smaller, smarter, and more sustainable”
construction strategies—not merely greener versions of business as usual.

Ultimately, while frontrunners demonstrate that change is possible, their efforts remain
constrained by institutional inertia. As Expert 2 notes, structural, legal, and cultural
forces must be realigned to enable distributed risk-taking and sector-wide transformation:

“We mneed circular solutions that do not just work in pilots or one-off
projects—they need to work at scale, in the real world of public tenders and
commercial deadlines.” Expert 2 [2025]
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Collaboration

Across stakeholder groups, collaboration emerges as a central solution to overcome the
systemic risks and institutional inertia that hinder circular construction. As multiple
experts highlight, collaborative structures are essential to redistribute risk, normalize
learning, and support early-stage decision-making. Rather than relying on isolated
stakeholders, a shared ecosystem is needed one where developers, consultants, contractors,
and producers co-create circular outcomes from the outset. As Expert 1 emphasizes:

"Collaboration is absolutely essential” Expert 1 [2025]

Early involvement of contractors and material specialists enhances project viability by
building mutual understanding and enabling shared responsibility. Architect 2 similarly
underscores that:

“The most important thing in the beginning was to create a sense of community
and trust.” Architect 2 [2025]

This contrasts sharply with conventional models where legal safeguards dominate, often
leading to blame-shifting rather than problem-solving;:

“In conventional setups, there are heavy penalties [...] everything starts to
fall apart because people cover themselves legally instead of solving the problem
together.” Architect 2 [2025]

Thus, stakeholders call for new contractual models that enable joint risk-taking:

“We need to rethink our contract models so that risk and responsibility are more
evenly distributed, otherwise no one is willing to take the leap.” Expert 1 [2025]

“We have to get away from the idea that failure is fatal. If we are going
to innovate, we need contracts and cultures that allow for trial, error and
adaptation.” Expert 2 [2025]

A key barrier remains the sector’s deep-rooted risk aversion and fragmented responsibility
structures. As Expert 2 notes:

“I think we underestimate it [...] We do not explore enough what motivates
us. [...] Is it a bigger human factor that actually plays a role in relation to
risk?” Expert 2 [2025]

To counteract this, stakeholders argue for incremental change and a culture that embraces
learning from both success and failure:

“Change happens in steps [...| We should not have a zero-error culture [...] We
should share what works but also what does not.” Expert 2 [2025]
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This view is echoed by the Legal Professional, who stress that legal reform is not the main
challenge; rather, actors lack practical experience in negotiating and managing distributed
risk:

“If no one is willing to assume any risk at all then we will never build with
reused materials.” Legal Professional [2025]

To support this, one proposed approach is a shared material catalogue that assigns clear
responsibilities:

“It outlines agreed uses, documentation standards, expected lifespan and risk
ownership for each reused material. [...] You can break down risk: one
party might carry the risk of a material not meeting functional requirements,
another might carry the cost if replacement is needed, and yet another could be

responsible for any damages.” Legal Professional [2025]
Professional confidence and trust are further seen as enablers for assuming shared risk:

“When you feel confident and secure in your professional judgment [...| then

you are also willing to take responsibility.” Architect 2 [2025|
This confidence is fostered through early-stage collaboration and a shared mission:

“We have to stand together and say: Let us try this, and the responsibility is
not yours alone. It is something we share.” Architect 2 [2025]

On a practical level, closer integration across the project timeline is essential. As Social
Housing Associate 2 puts it:

“Closer collaboration between developers, consultants and contractors, not only
during execution but from the early design phase.” Social Housing Association
2 [2025]

This early alignment reduces the risk of downstream conflicts and preserves the value
of reused components. Consultants and demolition actors alike stress the importance of
cross-disciplinary trust:

“We need a culture where people do not just protect their own domain but work
toward a common goal.” Consultant 1 [2025]

“Craftsmen, architects and developers need to sit down together [...] without
that, we will not move forward.” Demolition and Reuse Actor 1 [2025]

“We need partnerships where architects, demolition experts and consultants
collaborate from the beginning and share responsibility.” Demolition and Reuse
Actor 3 [2025]
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This collaborative ethos extends to leveraging external expertise to mitigate regulatory
risk:

“We need to work with people who understand recycling systems [...] so we do
not reinvent the wheel or take on all the risk ourselves.” Demolition and Reuse
Actor 2 [2025]

Contractors, too, highlight the operational value of collaboration. Contractor 1 and 2
advocate for transparency, early involvement, and clear risk delineation:

“There needs to be more transparency and a common goal. We need to stop

protecting our own little corner.” Contractor 1 [2025]

“Farly involvement offers huge advantages. [...] We need to ensure that
responsibility is placed in the right boxes [...] that could close down a
company.” Contractor 2 [2025]

In sum, enabling circular construction requires more than technical solutions it demands
a systemic reconfiguration of how risk, responsibility, and trust are distributed across the
value chain. Collaboration is not merely beneficial; it is foundational. By embracing shared
ownership, new contract models, and transparent communication, stakeholders can build
the institutional confidence needed to innovate at scale.

5.1.7 Summary of Possible Solutions for Further Investigation

, Transitioning to circular economy practices in construction demands a coordinated
approach addressing awareness, technical, economic, social, institutional, and
collaborative challenges. Raising awareness through material banks, performance
monitoring and visibility of successful projects builds trust and knowledge, especially
among smaller stakeholders. Establishing standards, certifications and shared
material catalogs reduces technical uncertainties, while pilot projects enable
practical learning and early integration of CE tools in design.

Economic barriers can be eased with public guarantee funds, subsidies and
procurement reforms that embed circularity into financial models and stimulate
market demand. Investing in reliable supply chains, storage and certification
infrastructure supports implementation.  Collaborative contracting and early
involvement of all stakeholders help distribute risk fairly, foster trust, and prevent
conflicts.

Cultural change is key, with sustainability reframed as a source of pride and
identity, backed by political leadership and institutional support to reward pioneers
and promote systemic change. Ultimately, deep collaboration, built on shared
responsibility, transparent communication, and joint risk-taking, is foundational. By
combining knowledge sharing, technical standardization, financial backing, cultural
shifts and institutional frameworks, the construction sector can scale CE solutions
beyond pilots and embed them in mainstream practice.
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5.2 Sub-conclusion

This chapter has addressed the sub-question: "How do stakeholders perceive and
approach the risks related to implementing circular economy in renovation projects?"
The analysis reveals that the understanding of CE across the value chain is
fragmented and often limited to technical solutions. Stakeholders primarily perceive
risk in economic and practical terms such as cost uncertainties and logistical
challenges. However, social risks, including fear of failure, reputational concerns,
and the reluctance to act without collective backing, also play a significant role.
As highlighted at the Building Green conference, a core challenge lies in the
increasing complexity and lack of standardization in CE projects, which amplifies
perceived uncertainty. Statements such as “we cannot trace our value chains” and
“documentation and certification are lacking” [Smith Innovation, 2024] illustrate
both institutional and technical uncertainties. In addition, market dynamics are
unclear: “if there is a demand, someone will probably produce it” [Smith Innovation,
2024/, reflecting uncertainty about responsibility and supply readiness.

There is also a lack of shared understanding of responsibility and risk. The concept
of stakeholder-perceived risk is useful here, as it emphasizes how actors’ roles and
positions shape their interpretation of risk [Loosemore et al., 2006]. For example,
“the one who chooses the material often bears the risk” [Building Green Conference,
2025] demonstrates asymmetrical risk allocation, while “craftsmen fear bio-based
materials due to lack of experience” [Building Green Conference, 2025] illustrates
how uncertainty and mistrust hinder adoption. Calls for “preliminary studies”
[Building Green Conference, 2025| underscore the importance of shared knowledge
as a strategy for reducing uncertainty.

Moreover, fragmentation and the temporary nature of project constellations
reinforce these challenges. The remark “we don’t use solutions we don’t know”
reflects the psychological safety required for innovation [Building Green Conference,
2025]. The time pressure captured in the quote “tight schedules are the root of
all evil” points to structural barriers against collaboration and reflective practices.
Nevertheless, new modes of working offer potential: “create ownership ‘we can do
it’, not ’I can do it” |Building Green Conference, 2025| highlights the value of
collective responsibility and trust-based collaboration.

As a result, actors tend to adopt a cautious and risk-averse approach, heavily
relying on established standards and familiar practices. This mindset significantly
impedes the implementation of CE initiatives, particularly in social housing, where
accountability and budget compliance are paramount.
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While there is a strong desire among stakeholders to engage in more sustainable
practices, they lack institutional and procedural frameworks that allow for
experimentation without disproportionate exposure to risk. What is needed are
new forms of collaboration where risk is not borne individually but shared and
managed collectively. The key barrier is not the availability of technology, but the
absence of supportive structures that make it legitimate and feasible to innovate
without having all the answers in advance.

Based on this analysis, we choose to delimit our focus to solutions related to
collaboration. These are solutions that do not require legislative reform or the
establishment of new companies, material banks, or financial funds. Instead, they
emphasize organizational and relational changes that can be implemented within
existing institutional frameworks. This leads to the next part of the analysis,
which explores how collaboration can be established across the value chain and
what conditions enable it to support circular economy objectives.
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This chapter answers the second sub-question: How can collaboration be structured to
support the implementation of circular economy? To address this question, the theoretical
framework presented in Chapter 3 is applied to the empirical data gathered from the
interviews. The identified solutions and perspectives are categorized into three forms of
collaboration: networks, partnering, and strategic partnerships. Based on this analysis, a
recommendation for collaboration in the sector is developed. Finally, the implementation
of this recommendation is discussed using insights from the concept of workarounds for
change, also introduced in Chapter 3.

6.1 Stakeholder Perspectives on Collaboration Models

To answer the second sub-question, a secondary coding of our 17 interviews was conducted.
The second coding aims to identify which types of collaboration from the theoretical
framework the interviewees perceive as viable solutions to the challenges of implementing
CE in renovation projects and the sector generally. While the original interview guide did
not include explicit questions about network, partnering or strategic partnerships, several
participants introduced the concepts independently or indirectly in response to broader
questions about collaboration and risk-sharing.

During the coding process, it became clear that the interviewees often shifted fluidly
between discussing networks and partnering, sometimes conflating the two. Although these
concepts represent distinct forms of collaboration with different levels of formalization,
commitment and strategic intent, they were not always clearly differentiated in the
participants’ responses. In this analysis, we therefore attempt to analytically separate
them to better understand how each form of collaboration is envisioned as a potential
response to the systemic challenges identified in previous sections.

6.1.1 Results from Color Coding

Figure6.1 below provides an overview of the results from the second round of coding which
was guided by the theoretical framework established later in the thesis process. This
coding focused on identifying how themes related to networks, partnering and strategic
collaboration appear across the interview material. The coding was carried out using a
keyword search approach where six selected terms - partner, network, together, solution,
trust and collaboration - were searched for in the interview transcripts.
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Color coding results
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Figure 6.1. A summary of results from the second color coding.

Each time one of these keywords appeared in a transcript, it was highlighted in yellow, and
a brief comment was added to assess whether the context related to our theoretical themes
of network theory, partnering or strategic partnerships. Additionally, passages marked blue
in the first coding round indicating suggested or discussed solutions were also revisited to
examine their relevance for the collaborative dynamics addressed in this second analytical
lens.

The purpose of this visualization is to offer a general overview of where and how often
these themes were mentioned across stakeholder groups. While the chart may reflect
what themes are salient or top-of-mind for different actors, it does not convey the depth,
nuance or contextual meaning of each coded segment. For instance, the same keyword
may appear in passing or as part of an extended, detailed reflection yet both instances are
counted equally.

Importantly, the interview guide was not originally designed with this theoretical
framework in mind. As such, the chart does not represent an exhaustive mapping of
the concepts of network governance or strategic cooperation. Rather, it reflects the degree
to which these themes emerged organically in the interviews, and it provides insight into
how actors implicitly or explicitly relate to collaborative structures.

Therefore, the chart should be interpreted with caution and used as a visualization tool to
support orientation and pattern recognition. It is not intended to quantify significance or
conceptual weight. Its primary value lies in offering a transparent representation of how
our theoretical interests intersect with the empirical material within the boundaries of the
interview design and coding approach.
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6.1.2 Network
Experts

In this thesis, the concept of networks is applied as an analytical lens to explore how
collaboration unfolds across organizational boundaries in the context of implementing
CE solutions in the building sector. As previously defined, networks are understood not
merely as structural connections between actors but as dynamic organizational frameworks
that enable joint action under conditions of uncertainty [Walter, 1990]. This framing is
particularly relevant in a sector where roles, responsibilities and solutions are often unclear,
and where experimentation with new practices involves significant risk.

The empirical data from the 17 interviews support this network-oriented perspective.
Several respondents emphasize the importance of spaces and processes that allow for shared
problem-solving and coordination across institutional silos. As Expert 1 describes:

“At some point back in 2008, we said: we need to have a place where we stand
together where we meet collectively and look at the things we cannot solve alone.
That is the process: where we collaborate, coordinate, plan and make contracts
with each other. All of that, which cuts across the parties. We need to solve
that collectively, not each sitting in our own satellite.” [Expert 1, 2025]

This quote illustrates a fundamental rationale for network-based collaboration: the
recognition that certain challenges particularly those related to CE cannot be resolved
by individual actors working in isolation. Instead, they require coordinated efforts,
mutual understanding and collective responsibility. This aligns with Sydow and Windeler
[2003] view of networks as enabling knowledge exchange and joint learning where formal
structures fall short [Sydow and Windeler, 2003|.

Expert 2 reflected on capacity disparities and questions whether networks should be
institutionalized to support especially smaller actors:

“Should a network be established? I do not know, but especially for the smaller
municipalities or smaller developer organizations [...]” Expert 2 [2025]

This highlights a perceived need for network structures not only to share knowledge and
risk but also to compensate for asymmetries in resources and competencies. Provan and
Kenis [2008] similarly point out that networks can take various governance forms depending

on levels of trust, goal consensus and resource distribution.
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Demolition and Reuse Actors

As Demolition and Reuse Actor 2 points out, market dynamics are shaped not only
by pricing but also by access to distribution channels controlled through networked
relationships:

“They do not sell directly to the market like we do [...] They use their network to
distribute through merchants like Stark which significantly increases the price.
What happened when the price doubled, and sales disappeared.” Demolition and
Reuse Actor 2 [2025]

This highlights how access to market infrastructure is determined not just by formal
contracts but by being embedded in commercial networks. Demolition and Reuse Actor 1

illustrates how networks grow organically through personal relations and shared projects:

“Over time, we get more and more relationships in the market [...] someone
just called from Lolland Falster who wants to buy windows. He has a network
he sells to.” Demolition and Reuse Actor 1 [2025]

Here, networks emerge not through formal agreements but as an outcome of ongoing
interactions and knowledge exchange underscoring the relational and trust-based dynamics
described in network theory [Sydow and Windeler, 2003].

In some cases, new collaborations are catalyzed by experimental or project-based settings:

“We signed up for some pilot projects [...] we found someone we wanted
to work with, and then the architects came to visit to understand reuse
better.” Demolition and Reuse Actor 1 [2025]

These interactions show how innovation is often seeded in loosely structured spaces where
actors from different backgrounds (e.g., demolition and design) meet precisely the type of
boundary-crossing interaction networks enable [Walter, 1990].

Another demolition and reuse actor emphasizes the need for larger players to help scale
reuse through more stable, reliable channels:

“We need some big players who, no matter the volume or product, can process it
so there is a stable market and trade price. What we are doing in the demolition
sector is urban mining - it is the mining industry of the future.” Demolition
and Reuse Actor 3 [2025]

Here, the idea of networks goes beyond informal relations and moves toward systemic
infrastructure but still grounded in distributed action rather than centralized control. This
suggests that networks are no longer sufficient, as the level of complexity is higher.
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Finally, it is highlighted that the human and relational dimension that often drives network

development:

“If there is one commonality, it is that usually there is one or two people in each
organization who want this to succeed [...| there are few broader strategies, so
you are often left relying on individuals.” Demolition and Reuse Actor 8 [2025]

This supports the network view that collaboration often depends on personal initiative,
trust and informal commitment, especially when formal organizational support is lacking.

Taken together, these insights demonstrate how the reuse and demolition field operates
through and depends upon networks not just in the sense of business contacts but as a socio-
organizational infrastructure that enables experimentation, coordination and collective

learning under uncertain conditions.

Consultants

A central theme in the consultants’ quotes is how collaboration and coordination in
CE projects rely on dialogue and mutual understanding rather than fixed, hierarchical
structures. Consultant 1 highlights the importance of involving the contractor early in the
process:

“There are advantages in involving a contractor early [...| because in the end,
they are the ones who have to execute it [...] their perspective on what is
practically feasible [...] is truly valuable.” Consultant 1 [2025]

Here, the network appears as a flexible form of organization where coordination and
experience sharing occur continuously and where actors not only take on tasks but also
enter into mutual dependencies that generate shared understanding of the project [Sydow
and Windeler, 2003]. This form of dialogue-based collaboration supports the point in
network theory that innovation and problem-solving often arise in spaces characterized by
trust and shared risk taking rather than formal contracts.

Networks also appear vulnerable and fragmented. Consultant 2 explains:

On the one hand, one is encouraged by the many initiatives contributing to
greater circularity in the construction sector, but on the other hand, one
suddenly feels very small when realizing how little of the industry is actually
engaged in circularity. Consultant 2 [2025]

This illustrates the network’s limited institutional strength in a field dominated by new
construction and traditional logics. Networks supporting circular construction often
operate against the tide and are largely driven by personal commitment rather than
organizational strategy.
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Another important characteristic of networks is their project-based nature. A consultant
describes how collaborations are often situational and dependent on individual actors:

“It is very much project-specific [...] project managers differ [...] so it varies a
lot.” Consultant 1 [2025]

This confirms the theory of networks as loosely coupled systems that enable flexibility
and adaptation but at the same time lack the stable structures that characterize more
hierarchical or contract-based forms of collaboration [Provan and Kenis, 2008].

Finally, several actors indicate that networks are not merely practical collaborations but
also carry a normative function. They reflect and support a particular way of thinking
about sustainability, economy and innovation. This underscores how networks in circular
construction also function as social constructions where shared values and language are
developed and exchanged. Thus, they constitute not only an organizational framework but
also a cultural community in which uncertainty is managed through meaning and identity
yet another key aspect in network theory [Sydow and Windeler, 2003].

Social Housing Associations

The network perspective is clearly reflected in the Social Housing Associations. For
instance, Social Housing Association 1 emphasize the role of existing sector-based
knowledge-sharing platforms and informal professional communities as essential parts of

their work:

“We collaborate with many social housing organizations that are part of
something called ‘almen net’, which is an industry knowledge-sharing platform.
These are, you might say, our usual contacts; collaboration partners we hear a
lot from. We go out and see what they have done [...] there is something called
the ‘byggesocietetet’, which is located in different places. There are groups where
you can see what is going on (in the sector) [...] We have gone to see it [...]
we really draw a lot on the network we already have in the industry.” Social
Housing Association 1 [2025]

This quote demonstrates how knowledge exchange and innovation do not stem from
top-down planning but rather from a dynamic network of actors embedded in shared
practices, experiences and values. These professional networks represent what Sydow
and Windeler [2003] describe as ‘“relational coordination” where learning and adaptation

happen continuously.
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Similarly, Social Housing Association 2 underscores the communicative and cultural

function of networks:

“We can mention all the cool research and everything, but if it does not reach,
for example, the contractor it is all about communication. We all need to see
the value in this. The most important tool is communication explaining why
this is important. Then people go, ‘Yeah, that is actually pretty cool’. [...] I
might be a project manager and be super passionate about timber flooring, but
if it is not communicated or written down nothing will happen.” Social Housing
Association 2 [2025]

Here, networks are not merely channels of information but also sites of meaning-
making. Communication within the network enables alignment around shared values and
objectives, something formal contracts or hierarchical control often cannot achieve. This
supports Walter [1990] and Provan and Kenis [2008] point out that trust and dialogue
form the backbone of network-based collaboration.

Architect

When discussing circular practices in architecture, network theory is particularly useful
for understanding how trust-based and informal relationships enable coordination across
professional and institutional boundaries. This dynamic is evident in reflections from
Architect 2 which directly links effective collaboration to trust and openness in the face of

uncertainty:

“If we are to move forward and make sure things are done properly and sensibly,
it requires trust between parties. That is that the collaboration is based on trust.
And if decisions are taken openly even under uncertainty, then that is a step

forward.” Architect 2 [2025]

Here, networks are not just functional arrangements but normative frameworks that
legitimize transparency and cooperation even when full information or control is lacking.
The quote underscores how uncertainty central to circular economy projects necessitates
relational rather than contractual coordination, exactly as described in the theoretical

framing.

Legal professional

The network concept is echoed in the statement from the Legal Professional where it
emphasizes the importance of dialogue, flexibility and joint problem-solving in overcoming

the perceived barriers associated with risk:

“We do everything we can; offer training and push the message that it is possible.
Risk should not be a barrier to development. But it requires flexibility and a
willingness from all parties to talk and find good solutions together. It is always
a good idea to align before entering into formal agreements.” Legal Professional

[2025]
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This quote illustrates how actors within the field actively work to create shared
understanding and trust-based cooperation before entering into formal agreements.
Rather than relying on rigid contractual frameworks, the emphasis is placed on pre-
contractual alignment, dialogue and mutual willingness to adapt core features of network
governance |Provan and Kenis, 2008|.

As Sydow and Windeler [2003] point out, successful networks rely on a combination of
formal structures and informal coordination. The Legal Professional account exemplifies
this hybrid logic: while agreements are eventually formalized, the foundation is laid
through relational engagement and shared commitment. This aligns with the network
approach where innovation under uncertainty becomes possible through flexible interaction
patterns, continuous negotiation and collective responsibility.

Producer

Although the Producer does not explicitly reference networking in the interview, their
active participation in both conferences, which were attended as part of this study, suggests
ongoing engagement in professional networks. This may indicate that networking is
perceived as an integral and routine aspect of their practice, so embedded in everyday
operations that it is not consciously highlighted as a distinct or strategic solution.

Contractors

In the context of CE, networks are not only mechanisms for knowledge sharing but
also frameworks for risk negotiation, practical coordination and value creation. This
perspective is aligned with the theoretical view that networks function as organizational
systems enabling collaboration across boundaries under uncertain conditions [Walter, 1990,
Provan and Kenis, 2008]. Rather than depending on formalized contracts and hierarchies,
actors engage in joint efforts through dialogue, trust and shared responsibility [Sydow and
Windeler, 2003].

Contractor 1 points to the importance of practical experience and how network knowledge
cannot be fully captured through formal education alone:

“It is easy to theorize about circular economy it is practice that is difficult.” Con-
tractor 1 [2025]

This statement reinforces the idea that networks are rooted in practice-based knowledge
and exchange. Within construction, networks allow for learning not only through
theory but through doing something that traditional institutional frameworks struggle
to accommodate.
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Contractor 1 also expresses frustration with the lack of trust that pervades the sector which

undermines collaborative potential:

“Unfortunately, trust is in short supply in the construction industry. We do
not trust advisors. We do not trust clients. If we disagree, we just find ways
to prove them wrong.” Contractor 1 [2025]

Here, we see a limitation of network collaboration: it requires a baseline of trust to function
effectively. Without this, the informal mechanisms that underpin network governance

break down.

From a more operational perspective, Contractor 2 illustrates how networks support
material reuse by connecting demolition sites with future projects:

“Maybe it is more about having a network that says: this building is coming
down; we expect 1,500 meters of wventilation ducts. Where can this be
reused?” Contractor 2 [2025]

This highlights how networks serve as logistical infrastructures for circularity. By sharing
information about materials, actors can better coordinate reuse, thereby overcoming some
of the fragmentation of traditional project cycles.

Financial Actor

Financial Actor 1 reflects on the challenge of communication and adherence to established
norms noting:

“You can always say that everyone needs to communicate better; that applies to
all parties in construction. But there is always that boundary what is accepted
practice?” Financial Actor 1 [2025]

This quote underscores a structural limitation rooted in existing practices and norms where
actors are cautious to move beyond “accepted” ways of doing things. Here, the network
lens highlights the need for relational mechanisms that legitimize deviation from standard
procedures enabling experimentation and knowledge-sharing beyond formal rules.

Another reflection is to rethink collaboration more fundamentally at the end:

“Should we rethink the whole industry, the whole system of construction
processes? Is it also about collaboration is that necessary, do you think? Yes,
you could say that. Things need to change that is always the case. And every
time you find a new solution and a new way of collaborating, you also encounter
new issues.” Financial Actor 1 [2025]

This statement resonates with network theory’s core proposition: that collaborative in-
novation requires new relational formats that can adapt to uncertainty and interdepen-
dency [Sydow and Windeler, 2003|. The quote recognizes that new forms of cooperation
inherently bring new challenges but also open space for transformation.
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6.1.3 Summary of Network

The analysis demonstrates that networks are not merely seen as desirable but as
essential for supporting innovation and sustainable practices across the construction
sector. In the context of CE, networks function as alternative organizational forms
where traditional project structures and contractual hierarchies are insufficient for
managing the uncertainty and complexity inherent in CE implementation.
Importantly, networks in this context are not perceived as fixed or closed systems,
but rather as dynamic, socially embedded relationships that evolve over time.
Practitioners actively cultivate these relationships through dialogue and continuous
interaction. In doing so, they create a relational space where coordination,
experimentation and knowledge exchange can unfold in ways that rigid project
models often cannot accommodate.

However, the analysis also underscores that networks often operate as a form
of transactional collaboration, which can be ill-suited to the demands of CE.
Unlike traditional linear projects, circular construction introduces a higher degree
of complexity: it is frequently unclear who the relevant collaborators are, who holds
responsibility—or should assume it—for CE efforts, and at which stage of the process
collaboration is necessary or most impactful. This ambiguity challenges existing
roles and accountability structures.

Consequently, the successful implementation of CE requires a high degree of
flexibility in how networks are formed, maintained and activated. Rather than being
predefined or contractually fixed, collaboration in CE must adapt to shifting project
needs, emergent opportunities, and evolving actor constellations. In this sense,
networks serve not just as supportive infrastructure but as an essential mechanism
for navigating the fluid, cross-disciplinary and often unpredictable nature of circular
construction.

Thus, the analysis reinforces that the value of networks lies not only in what they
deliver but in how they enable collective agency, distributed responsibility, and
ongoing coordination in the face of structural uncertainty.
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6.1.4 Partnering
Expert

The theory of partnering emphasizes that the collaboration model is not a fixed
methodological approach but a flexible and context-dependent strategy shaped by the
actors involved, their relationships and the specific project trajectory [Nystrom, 2005,
Bresnen et al., 2025a]. This complexity is reflected in the perspectives of different
stakeholders. Partnering is perceived here as a means of establishing trust and creating
added value through collaboration but also as a process marked by structural constraints
and diverging interpretations, and is more formalized through e.g., contracts.

According to Expert 1, the importance of thinking in terms of the entire value chain and
creating collaborative spaces at key process points in a construction project is emphasized.
The focus is on shared responsibility and the necessity of seeing the project from others’
perspectives to realize sustainability goals:

“The focus is always on the entire value chain all the way around the table [...| where it
requires that you see things from the other side and also be able to get something
value-creating out of the collaboration.” [Expert 1, 2025]

This view of partnering aligns with the theory that the strategy has the potential to
integrate sustainability and innovation when there is support and coordination across
actors [Bresnen et al., 2025b]. At the same time, it illustrates how partnering is
not necessarily about formal contracts but about planning, mutual understanding, and

adjusting practices to achieve shared goals.

Conversely, there is also a degree of disillusionment regarding the practical implementation
of partnering. One representative describes the industry as economically pressured and
characterized by low profit margins, leading to behaviors that may be interpreted as
reluctance to collaborate though in reality, they stem from structural conditions and risk
factors:

“There are an extremely large number of different companies and professions and players
in this [...] almost none of them make any money. [...] It has nothing to do with
conservatism. It simply has something to do with the way the industry is
structured.” [Expert 1, 2025]

This highlights a central tension in partnering theory: the conflict between formal systems
and the more informal, relational goals such as trust and reciprocity [Bresnen and Marshall,
2000]. In this context, partnering is challenged by a reality where actors often act
defensively to survive, and where trust cannot necessarily be institutionally established
through contracts alone.
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The contractor’s perspective contributes a pragmatic reflection on the values and limits of
partnering. Although many acknowledge the need for collaboration, an example reveals
how intentions of transparency and trust can also be misinterpreted:

“What if we were to use the AB system with our main contractor, he was like: Do you
not trust me?” [Expert 1, 2025]

This example illustrates how partnering as a collaboration model is deeply context-
dependent and how tools like contracts can be perceived both as trust-building and
as expressions of mistrust. This reinforces Bresnen and Marshall [2000]’s point that
partnering is not merely a technical solution but a cultural phenomenon requiring changes
in understanding, behavior and relationships [Bresnen et al., 2025b].

Demolition and Reuse Actors

Demolition and Reuse Actor 1 describes a strong, early-stage collaborative network
involving several key players:

“We have a collaboration with architecture firm Nord, Frandsen and Sondergaard, and
then the developer who comes on board, and the contractor who builds for
us.” [Demolition and Reuse Actor 1, 2025]

This type of structured cooperation aligns with partnering ideals of mutual goal setting,
early involvement and trust building. However, partnering is not always equally distributed
along the supply chain [Bresnen and Marshall, 2000|. Several interviewees point to informal
or uneven relationships, often shaped more by personal initiative or necessity than by
formal structures. For instance, Demolition and Reuse Actor 2 expresses disappointment
with a missed opportunity to invest in a long-term reuse venture:

“Now they just go in and make a deal to negotiate, and they are supposed to sell for them
and such. But they do not go in and invest in the company.” [Demolition and Reuse
Actor 2, 2025]

Others highlight the challenges of scaling partnerships due to technological immaturity,
weak legislation or lacking political will:

“That technology does not work [...] The only accelerator that will make this move
forward is legislation. Period.” [Demolition and Reuse Actor 3, 2025]

These reflections confirm Bresnen et al. [2025a]’s argument that while partnering is
often rhetorically associated with innovation, mutual gains and trust, its practical
implementation remains fragmented and highly contingent on context [Bresnen et al.,
2025b].
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Consultants

The following empirical examples show that this flexibility is both a strength and a
challenge. Several actors highlight the difficulty in establishing cross-organizational
trust and aligning incentives. Ome actor notes how a shared risk pool could promote
experimentation and the use of reused materials:

“Most of the time, there is not actually money spent because nothing goes wrong. But to
get more site managers to dare to go that way [...] many are talking about pooling money
to ensure that if something does go wrong, there is financial support.” [Consultant 2, 2025]

Here, partnering is understood as a means to reduce individual risk through collective
assurance a practical response to uncertainty in circular construction. Consultant 2 stresses
the value of early involvement and proactive collaboration:

“The privilege of being involved early is that our work is usually very wanted. We are
often asked to help assess the COs already stored in a building or to screen for hazardous
substances. We also tell clients when we know materials are about to become available
elsewhere. So yes, it is a completely different kind of collaboration.” |[Consultant 2, 2025]

This illustrates how partnering enables proactive, knowledge-sharing relationships rather
than reactive, transactional interactions.  Nonetheless, implementation is uneven.

Consultant 1 describes the practical fragmentation and lack of systemic cohesion:

“Outwardly, we collaborate a lot in the construction industry, but when it comes down to
it, each company tends to stick to what is in their contract. If asked to do something
beyond that, you are expected to be paid. That is why there is not a lot of it yet. We have
not cracked it.” [Consultant 1, 2025]

This reflects Bresnen et al. [2025b]’s observation that partnering rarely extends consistently
down the supply chain [Bresnen and Marshall, 2000|. Despite efforts, the formal and
relational elements often remain misaligned. As Consultant 1 points out, incentive

structures are crucial:

“If people are going to succeed, they need to trust each other and be willing. But you will
never get around the fact that if there is not money or some kind of incentive economic
or environmental, it will not work.” |Consultant 1, 2025

This supports the literature’s claim that partnering only thrives when aligned with the
project’s organizational culture and economic frameworks [Bresnen et al., 2025b]. Without
this alignment, partnering risks becoming a rhetorical ideal rather than a practical reality.
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Social Housing Associations

From Social Housing Association 1’s perspective, long-term cooperation and network-based
knowledge sharing form the foundation of their partnering strategy:

“Owver the last 12 years, there is hardly an architectural or engineering firm in and around
Aalborg that we have not worked with at some point.” [Social Housing Association 1, 2025|

Here, partnering is not formalized through specific contracts but unfolds as a culture of
repeated collaboration and mutual reliance. However, the same actor also acknowledges
the limits of this approach in a competitive market:

“We are not so good at collaborating with the nearby housing associations. Maybe it is
more accurate to call it knowledge sharing because we are in a bit of a competitive
situation.” [Social Housing Association 1, 2025]

This duality confirms the literature’s argument that partnering is not universally applied
even within the same sector, and its success depends on trust and long-term relationship
building [Bresnen et al., 2025b]. The idea that informal collaboration must be supported

by structural mechanisms becomes particularly clear in an internal organization:

“We have established a construction department to retain and accumulate technical
knowledge internally. Others, who buy advice externally, are more vulnerable. Everything
depends on who walks through the door.” [Social Housing Association 1, 2025|

This resonates with Bresnen and Marshall [2000]’s view that partnering works best when
relational values such as trust are institutionally embedded.

In contrast, Social Housing Association 2 highlights the challenges of pushing partnering
principles into new territory particularly in relation to circularity. Social Housing
Association 2 emphasizes how mutual risk-taking and shared responsibility are essential
for enabling sustainable practices:

“We have 50,000 m? of flooring that is still in good condition. We simply cannot allow
ourselves to throw it out. So we say to our partners: you need to help us get this process
started.” [Social Housing Association 2, 2025|

Here, partnering is envisioned as a vehicle for innovation but the actor also reveals the
absence of market structures and routines for reuse echoing the theory’s claim that
partnering’s success hinges on broader systemic alignment. Social Housing Association
2 reinforces the idea that collaborative ambition must be proactively set by the developer:

“The easiest thing in the world is to renovate by replacing everything. But we cannot
allow ourselves to do that anymore. We have a project worth 1 billion, and the world is
changing. We have to take responsibility and yes, that includes taking on the risks
involved.” [Social Housing Association 2, 2025|
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This strategic framing by the developer reflects a core principle in partnering theory:
that early goal alignment and a shared vision are prerequisites for cross-sectoral
commitment [Nystrom, 2005|. At the operational level, the importance of horizontal
dialogue and mutual courage becomes evident:

“Let’s just get started and everyone has to dare, everyone has to contribute to this shared
effort.” [Social Housing Association 2, 2025|

Architects

This becomes especially clear in the voices of practitioners who emphasize the importance
of mutual accountability and the avoidance of blame when challenges arise. As Architect
2 notes:

“So if a mistake occurs, you do not go in and point fingers at someone, you say ‘that was
unfortunate. This is a decision we all made together.’” |Architect 2, 2025|

This shared ownership fosters a collective mindset where responsibilities are distributed
and sustained through collaborative effort:

“You have to stand together and say, we are trying this together. It is not your
responsibility alone. We have that shared responsibility.” |Architect 2, 2025]

However, the tension between formal mechanisms and informal trust is also evident.
Despite intentions of trust-based collaboration, rigid contracts and punitive clauses often
undermine this goal:

“We have seen many attempts to create trust-based collaboration models |[...| but the
contracts become very long and impose high penalties for delays [...] So instead of trust,
people build a shield around themselves.” [Architect 2, 2025]

This illustrates Bresnen et al. [2025a]’s observation that partnering strategies often falter
when dominated by formalized risk-avoidance systems which conflict with the relational
ideals at the heart of collaborative contracting. The value of partnering is particularly
tangible when teams co-locate and develop interpersonal relationships over time. Architect
2 reflects on how physical proximity led to a fundamental shift in collaboration culture:

“She was not used to sitting with engineers [...] but after sitting there for a year and a
half, she could not work without them [...] because we supported each other.” [Architect 2,
2025|

Architect 1 expresses that the culture of mutual support and knowledge exchange is
institutionalized.
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Projects are approached from scratch with no one-size-fits-all template, and emphasis is
placed on aligning visions across the team:

“We always start from scratch [...] the best thing we can do is to find good partners with
sensible visions and try to push each other further.” [Architect 1, 2025]

Moreover, early involvement of contractors and suppliers in projects like the “Green
Hub House” enables a more informed and integrated approach to procurement and
sustainability:

“We have early involvement of the contractor/...| that gives us direct access to suppliers
and allows adjustments based on what they can actually provide.” |Architect 1, 2025]

This early collaboration breaks down traditional barriers between design and execution
aligning with the partnering model’s emphasis on joint decision-making across the project
life cycle. Yet, structural inequalities such as varying supplier prices depending on who
initiates contact highlight that even in cooperative models, transparency and fairness
require ongoing negotiation and adaptation.

Finally, the success of partnering is closely linked to how communication is facilitated
across teams. A continuous, reflective dialogue is essential to respond to evolving project
demands:

“We need to talk all the time because things change constantly [...] everyone here does
their best to meet the new agenda.’ [Architect 1, 2025|

These reflections confirm that while partnering is neither universally applied nor
guaranteed to succeed, when carefully adapted to the specific context of a project and
supported by interpersonal trust and shared vision, it has the potential to significantly
enhance collaboration and project outcomes.

Legal professional

The Legal Professional emphasizes that legal frameworks should not hinder the
implementation of sustainable approaches:

"It is definitely possible to distribute this risk in a reasonable way [...[, and the law should
certainly not be what stands in the way of us moving in a greener direction.” [Legal
Professional, 2025]

This indicates that partnering is not merely about contract structures but about a
fundamental cultural and practical willingness to co-create solutions.
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The Legal Professional emphasizes the importance of material-specific dialogues to clarify

responsibilities and expectations:

"You can actually think through what risks we are actually dealing with, and can we
distribute them more equally so that it is not just one party holding all of it." [Legal
Professional, 2025]

This reflection supports the idea of partnering as a context-specific approach requiring
tailored solutions [Bresnen et al., 2025b|]. The Legal Professional argues that the legal
flexibility needed for partnering already exists:

"We do have contractual freedom [...] so the ability to negotiate how we distribute this
risk is probably the quickest way forward." |Legal Professional, 2025]

This pragmatic-legal approach aligns with the view of partnering as an adaptive model
where formal and informal mechanisms must be carefully balanced [Bresnen and Marshall,
2000]. Finally, the Legal Professional emphasizes that although risks can never be fully
eliminated, early involvement and open communication are crucial tools:

"You can do all the preparatory work that is possible, and it might reduce the risk, but the
risk still exists and must still be distributed between the parties.” [Legal Professional, 2025]

This captures the essence of partnering: risk is not something to be avoided through rigid
contracts but something to be understood, shared and discussed collectively.

Producer

The Producer articulates the centrality of collaboration in highly complex projects stressing
that joint efforts and mutual support are the only way to succeed:

"Collaboration is essential for everything we do. What we are working on is so complex

that the only way forward is through cooperation and supporting each other. Those who

dare to enter these challenging projects need to be lifted, and we must help each other as

much as possible. So I would say that collaboration is absolutely fundamental. " Producer
[2025]

This quote demonstrates a deeply relational interpretation of partnering where success is
contingent not on rigid risk allocation or formal contractual mechanisms but on collective
resilience and an ethos of co-creation. The actor’s framing of collaboration as “completely
essential” reveals a cultural alignment with partnering ideals which emphasize openness,
shared responsibility and mutual empowerment [Bresnen et al., 2025al. It also reflects
the recognition that complexity and uncertainty, which are often pronounced in circular
or sustainable construction projects, necessitate early and continuous engagement across
organizational boundaries. In this light, partnering becomes not just a desirable model
but an operational imperative, particularly when traditional procurement models struggle
to cope with unpredictability and fragmentation |Bresnen et al., 2025b].
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Contractors

Contractor 1 reflects on the centrality of collaboration in complex projects framing it as a
prerequisite for success:

"Collaboration is essential for everything we do. What we are working on is so complex
that the only way forward is through cooperation and supporting each other.” Contractor
1 [2025]

Such perspectives resonate strongly with Bresnen et al. [2025a]’s assertion that partnering
is not reducible to fixed templates but must be negotiated within each project context.
Especially salient is the emphasis on early involvement seen as crucial to fostering effective
knowledge sharing and long-term cooperation. Contractor 1 notes the problematic delay
in involving key players during the planning phase:

"We primarily come in during the execution phase. That is problematic in terms of
creating early dialogue and sharing knowledge.” Contractor 1 [2025]

This reflects a broader tension in partnering practices between formal procedures and
informal, relational dynamics [Bresnen and Marshall, 2000]. Mistrust in the building sector
remains a recurring challenge, as Contractor 1 points out:

"Unfortunately, trust is a scarce resource in construction. We do not trust each other
neither advisors nor clients. And if we disagree, we find ways to prove the other
wrong. " Contractor 1 [2025]

Such distrust undermines the collaborative ethos that partnering seeks to instill
reinforcing [Bresnen et al., 2025b]’s caution that relational foundations must not be
neglected in favor of contractual formality. This is, however, possible to reduce. Contractor
1 reflects on how risk should not simply be transferred downward through the traditional
construction hierarchy but should instead be shared between parties:

“Instead of the client shifting 100% of the risk downward, they could say: ’I
will take 80%, you take 20%.” That way, the contractor might say: ‘OK, if I
take 20%, then I will make sure it is built properly.”” Contractor 1 [2025]

This quote illustrates a key aspect of network-based governance mutual dependency and
negotiated responsibility rather than rigid allocation of risk.

Contractor 2 adds another dimension emphasizing that early contractor involvement is not
just about circularity but offers broader project efficiencies:

"Barly involvement brings many advantages, not just for circularity but for all types of
construction. Contractors can help advisors develop more efficient solutions.” Contractor
2 [2025]
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However, structural barriers persist. Legal ambiguities in AB18 and insurance limitations

constrain the extent to which contractors can safely take on advisory roles:

"Some clients try to shift advisory responsibility onto the contractor via ABI18
agreements, which many are neither equipped nor insured for. This can threaten entire
companies. " Contractor 2 [2025]

Finally, the long-term perspective embedded in Public-Private Partnerships (PPPs) reflects
a more integrated partnering approach where the contractor’s interest extends well beyond
the handover:

"In PPPs, the contractor may operate the building for 25-30 years post-delivery which
fundamentally changes the mindset." Contractor 2 [2025]

These statements affirm that partnering, when genuinely embraced and adapted to context
as theory recommends, can serve as a lever for deeper collaboration, innovation and project
resilience. Yet, its success remains highly contingent on trust, clear role delineation and
early-stage dialogue.

Financial actors

The financial actors discuss partnering as a cultural and strategic choice:

"We also talk about it internally within the industry, that is, clients, contractors and
consultants [...] how do we improve collaboration?" Financial Actor 1 [2025]

Here, there is an awareness that the contract form and the incentives it creates greatly
impact the degree of collaboration. This aligns with Bresnen et al. [2025b|’s point that
partnering is implemented differently depending on context and contract strategy.

Financial Actor 1 also emphasizes the practical aspects of collaboration and the importance
of “building the right things together”; a reminder that partnering is not only about
relational intentions but also about practical coordination and quality in outcomes:

"It is also about being able to build the right things together [...] clearly, mistakes
happen." Financial Actor 1 [2025]

This reflects the theoretical perspective that partnering aims to improve project outcomes
including fewer errors, better solutions and higher quality |Bresnen et al., 2025a].

Meanwhile, Financial Actor 2 provides a critical perspective on responsibility and risk
challenging the often informal nature of partnering. Their statements emphasize the need
for clear allocation of responsibilities and structured risk assessment:

"The better the collaboration, the earlier you can begin to clarify who does what [...] it is
important to have a clear picture of who is responsible for what, and when." Financial
Actor 2 [2025]
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This highlights the tension within partnering between relational and instrumental
dimensions, a central theme in the theory [Bresnen and Marshall, 2000]. While partnering
aspires to trust-based cooperation, practical execution often requires legal clarity and
structured processes, particularly concerning risk and accountability:

"If no one actually takes responsibility for assessing the risk then the collaboration might
be pointless.” Financial Actor 2 [2025]

This emphasizes that partnering cannot stand alone as an intention but must be supported
by concrete tools and procedures such as risk declarations if its potential is to be
realized [Bresnen et al., 2025a. Financial Actor 2 remarks that existing tools are often used
more as disclaimers than as risk minimization measures reveals a barrier to the effective

implementation of partnering:

"[...] they may have been used more as a form of disclaimer than a risk minimization
tool.” Financial Actor 2 [2025]

These reflections highlight the complexity of partnering and its vulnerability to misuse
or insufficient application which confirms the theoretical point that practical outcomes of
partnering are often mixed Bresnen et al. [2025b].
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6.1.5 Summary of Partnering

The analysis shows that partnering provides a framework for network building and
knowledge exchange, without necessarily being fully operationalized in concrete
projects. The narratives of the interviewes illustrate the flexible and multifaceted
nature of partnering. Some actors demonstrate mature, goal-oriented collaboration
aligned with partnering ideals while others struggle to move beyond rhetorical
intentions. This variation supports the theoretical position that the success of
partnering does not rest on formalization alone but rather on the alignment of
trust, responsibility and shared objectives across the value chain.

Importantly, the implementation of CE initiatives further amplifies the need for
flexibility in collaboration. In contrast to linear project models, CE efforts often
involve unpredictable timelines, novel workflows and evolving actor constellations.
Because it is not always possible to anticipate in advance who needs to be involved
or when, rigid partnership structures may constrain the adaptive capacity needed
for effective CE implementation. Working with unfamiliar materials, methods, or
regulatory conditions inherently introduces uncertainty and risk, factors that call
for more open, responsive and iterative forms of cooperation.

Thus, the analysis demonstrates that partnering in practice is not merely about
frameworks and procedures but about relationships, trust and the ability to speak
openly about the challenges and opportunities that emerge throughout a project.
Particularly in the context of CE, partnering must support dynamic collaboration
that can evolve in response to emerging needs. Its effectiveness, therefore, lies not in
the imposition of universal procedures but in its ability to accommodate the complex
relational and organizational dynamics that characterize contemporary and circular
construction practices.
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6.1.6 Strategic Partnerships
Experts

Strategic partnerships should be learning alliances where trust and transparency enable

all actors to navigate unpredictability more effectively. Expert 1 states that:

"Talking about collaboration in the context of managing risk, I think that is
absolutely crucial. It all comes back to uncertainty, and knowledge is the weapon
we have to deal with that uncertainty.” Expert 1 [2025]

It can therefore be argued that strategic partnerships may be the most viable option,
as it is not only about resource sharing but also about creating a collective intelligence.
Legislation was also highlighted by the experts:

"It is really difficult, and it requires everyone in the wvalue chain to be on
board with this change. That is why legislation is such a powerful tool because
it applies equally to everyone and ensures we are all moving in the same
direction. " Expert 1 [2025]

This can also argue for the more formalized strategic partnerships, as these can set
requirements, not for all, but for those involved in the partnership. The more formalized
strategic partnerships can be organized by using a contract within a defined period of time.

Demolition and Reuse Actors

From the perspective of demolition and reuse actors, strategic partnerships offer a valuable
opportunity to facilitate and scale the reuse of building materials. This is reflected in the

following quote:

"It is really important to have that entire value-based process in place, from the
moment you begin evaluating which buildings need to be demolished all the way
through to constructing a new house. You also need to make sure the shared
funding is secured which actually starts three to four years earlier than what
you might be used to." Demolition and Reuse Actor 2 [2025]

Strategic partnerships are particularly well-suited for this purpose because they often
span multiple project types, such as demolition, renovation and new construction allowing
materials to circulate and be reused within a closed-loop system. However, the practical
implementation of such partnerships is not without challenges, especially when it comes

to contract negotiations:

"We are actually in negotiations right now about a potential renovation and
who we should partner with. But honestly, the way they handle the contracts
feels like mafia tactics.” Demolition and Reuse Actor 2 [2025]

This concern is highly relevant in the context of strategic partnerships, as they typically
require formal agreements often in the form of long-term contracts.
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When these contracts lack transparency or fairness, they can undermine trust and
jeopardize the collaboration. This can argue for less formalized collaboration such as
partnering. On the other hand, attitude and emotional commitment need to accompany
the strategic partnerships as underlined in the two quotes below:

"Then we could sit down together, in this partnership, and ask: how can we
reduce the risk? What kind of risk are we actually facing? [...] It is that kind
of partnership-based community you need in a process.” Demolition and Reuse
Actor 1 [2025]

"We need more situations where people put their glasses down on their noses,
look each other straight in the eyes and say: ‘This is something we simply have
to succeed with.’" Demolition and Reuse Actor 3 [2025]

Unlike linear building processes, reuse introduces new types of risk and coordination needs.
Architects, engineers, contractors and clients must all engage in joint problem-solving,
not only to find technical solutions but to share accountability and uncertainty. Beyond
frameworks and contracts, strategic partnerships need a shared determination to succeed.
This requires honest communication, personal accountability and the ability to confront
challenges collectively, not avoid them.

Consultants

The consultants primarily emphasize networking and partnering rather than strategic
partnerships. This may be linked both to the current level of readiness within the industry
and to the consultants’ roles and positions within the construction process. As Consultant
2 explains:

“We often enter the process when people actually request our help. We do not
come in to convince or impose the idea of reusing materials on anyone. We
can only make suggestions if we are brought in at the right stage.” Consultant
2 [2025]

This highlights the importance of early involvement as a potential solution to ensure that
consultants are engaged from the outset so they can actively contribute to decisions on
reuse and circular strategies. That can be an argument in favor of a strategic partnership
or partnering model to help ensure this.
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Social Housing Associations

There is, however, a core paradox in the practical implementation of strategic partnerships
in the building sector according to the social housing associations:

"It is about saying: This is what we want [...| We have to say: Well, we have to
make this work. [...] But you also need to understand that out there in practice,
yes, we can involve people early, and everyone might agree in those early phases
and work with rough budgets and such. But our industry is still so conservative
that when we get to the point where actual purchasing has to happen then it is
all about the bottom line.” Social Housing Association 2 [2025|

Despite early alignment and collaborative ambition, the sector remains fundamentally
conservative. When projects transition from planning to execution, traditional
procurement logic reasserts itself, and the financial bottom line regains primacy. This
return to cost-minimization can undermine the relational and processional gains achieved
during early involvement, especially if trust, flexibility and shared risk-taking are not
robustly institutionalized. This illustrates that issues can appear, but this is a part of the
learning process when shifting to a new way of collaborating.

Architects

In contrast to the other actors, Architect 2 has been a part of a strategic partnership and
therefore has hands-on knowledge:

"I am currently involved in a strategic partnership where we carry out a
series of repeated removation projects for the same client. What is particularly
interesting is that, due to the nature of the contractual setup, we have far greater
opportunities to work with sustainability and material reuse than in most other
projects where everything is driven solely by cost.”" Architect 2 [2025]

This exemplifies the contrast to traditional tendering models which often reduce decision-
making to cost efficiency. The strategic partnership model provides a more flexible
contractual framework that allows for experimentation and long-term value creation.

In contrast to the social housing associations, Architect 2 argues that conventional success
criteria, such as lowest cost, speed or even individual project quality, are not the focus in
strategic partnerships. Instead, their experiences suggest that strategic partnerships are a
change towards a more process-oriented and relational approach:

It is not about making it cheaper. It is not about building faster. It is not
even necessarily about higher construction quality. It is about creating a better
process. That is what was agreed upon. And in the partnership, we have now
been part of for six years, the most important thing from the beginning was
to build a sense of community and mutual trust contractor and consultants
working side by side.” Architect 2 [2025]
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The ability to integrate CE principles such as reuse of materials suggests that strategic
partnerships can act as enablers of broader societal and environmental goals. Importantly,
both quotes point to the importance of relational and cultural conditions for successful
collaboration.

Legal Professional

The Legal Professional did not mention strategic partnerships but focused on risk allocation
and contracts as the key solution. The Legal Professional emphasis aligned more closely
with the concept of partnering, as she framed collaboration as project-specific rather than
encompassing a portfolio of projects [Legal Professional, 2025|.

Producer

The Producer has experience with strategic partnerships and emphasizes the importance
of trust-based relationships and the mutual commitment to overcoming early-stage project
challenges. The trust is highlighted in the quote below:

"I have established a strategic partner (contractor) [...] who I can rely on to
deliver the project in practice.” Producer [2025]

This statement underscores the significance of identifying a reliable partner who can
consistently deliver on the practical demands of a project.

"Everyone who dares to engage in these kinds of projects, especially in the
difficult early phases, needs support, and we should help each other as much as
possible. I would say that this collaboration is absolutely essential.”

This quote points to the collaborative spirit that underpins strategic partnerships. It
highlights how these arrangements create a shared sense of responsibility, particularly in
the initial stages of implementing innovative or complex projects. When challenges arise,
the strategic partnership framework enables parties to support one another rather than
retreat into adversarial roles.

Contractors

While none of the contractors have experience with strategic partnerships, the quote below
could suggest that it may be relevant for them:

"We need shared risk. 1 have mentioned this many times in this context,
it requires us to set up a framework where risk is collectively defined and
distributed.” Contractor 1 [2025]

This quote captures the foundational idea that strategic partnerships rely on a more
balanced and transparent approach to risk.  Instead of placing disproportionate
responsibility on a single party often the contractor the partnership model promotes a
mutual understanding and distribution of risk.

Page 131 of 211



Master’s Thesis

In relation to collaboration, Contractor 2 pointed out that:

"It is really about that question, are you thinking long-term enough?" Contrac-
tor 2 [2025]

This brief but powerful reflection speaks directly to the mindset required for successful
strategic partnerships. Where traditional procurement often focuses on immediate results,
cost-efficiency and project-specific outcomes, strategic partnerships call for a longer

horizon.

Financial Actors

The two financial actors did not explicitly address strategic partnerships. However,
Financial Actor 1 reflected on a broader regional ambition:

"In a Nordic context, we have attempted to establish, you could say, unified
building regulations across the Nordic countries. We are not that many people,
25 million, but that would certainly be a larger market than five individual
ones. So, if the five Nordic countries joined forces and adopted the same rules,
spoke roughly the same language, that would be something. But it is difficult.
We tried sponsoring this effort several years ago by applying the same building
models." Financial Actor 1 [2025]

This suggests that strategic partnerships may also be relevant on a transnational level, not
just as a means of coordinating a portfolio of projects within a single national context but
potentially between the building sectors of different countries. If the aim is to generate
a more significant, systemic impact, then aligning practices, regulations and market
frameworks across borders could amplify the value of such partnerships. Nevertheless,
as the quote highlights, the challenges of achieving regulatory and cultural harmonization

remain substantial.
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6.1.7 Summary of Strategic Partnerships

Strategic partnerships are seen as vital learning alliances that foster trust, shared
knowledge and collective risk management in an otherwise fragmented and risk-
averse building sector. Experts highlight their value not just in sharing resources
but in building a collaborative culture to handle uncertainty and enable sustainable
practices like material reuse.

While perspectives vary, many of the actors recognize the potential of strategic
partnerships to overcome traditional barriers such as lack of early involvement.
However, challenges remain, particularly around contract fairness, conservative
sector norms and aligning diverse interests.  Another challenge specific to
implementing CE initiatives in the building sector is the need for flexibility in
collaboration. CE projects often evolve in unpredictable ways, making it difficult to
anticipate in advance which actors will need to be involved and at what stages. The
fixed structure of strategic partnerships can hinder the inclusion of new stakeholders
mid-project, thereby limiting the adaptability required to respond to emerging
opportunities, material flows, or knowledge gaps during the project life cycle.
Ultimately, success depends not only on formal agreements but also on transparency,
mutual commitment and a willingness to embrace a more relational, process-oriented
approach to building.
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6.1.8 Sub-conclusion

Based on the preceding analysis, it can be concluded that the interviewees primarily
point to partnering as the most viable model for collaboration on circular initiatives
in the building sector. Partnering is perceived as a flexible and pragmatic solution,
particularly suited to the project-based nature of construction where each project
often involves a unique set of actors, timeframes and goals. It allows for a
more open and trust-oriented form of collaboration without the long-term binding
commitments of strategic partnerships which some stakeholders may be reluctant
to enter into.

Several interviewees also emphasized the potential of turn-key contracts to address
some of the risks identified in circular building processes rather than a main contract.
These contracts offer a more comprehensive form of project delivery in which a single
actor assumes responsibility for design and execution, potentially enabling more
cohesive integration of circular principles and reducing fragmentation in decision-
making.

However, while partnering may be suitable for most construction projects, it can
be argued that there are contexts where strategic partnerships could be more
appropriate. Social housing associations often manage portfolios of similar buildings
that require renovation in parallel. In such cases, a long-term strategic collaboration
with selected partners could promote continuity, learning and scaling of circular
practices across the projects.

In contrast, network-based collaboration is generally not seen as sufficient on its
own. Although networks can facilitate knowledge sharing and informal exchange,
they tend to lack the structure and commitment required to drive systemic change.
As noted by several interviewees, current network models often mirror existing
sector practices where legal contracts and risk disclaimers dominate interactions.
This legalistic approach can undermine trust and prevent the emergence of more
integrated and cooperative relationships.

Furthermore, the knowledge from the analysis also suggests that the stakeholders’
understanding of network, partnering and strategic partnerships depends not only
on their position but also their experiences with the different collaboration types.
Ultimately, the findings suggest that while no one-size-fits-all solution exists, a shift
towards more formalized yet flexible collaborative models tailored to project type
and actor context will be critical in enabling a more circular sector. Partnering
models may serve as a steppingstone, while more strategic, long-term partnerships
could unlock the full potential of circular innovation in suitable contexts. It is,
however, recognized that this might not be suitable for context-specific projects.
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6.2 Challenges to Implementing Partnering in Practice

Partnering in construction represents a significant change from the traditional and
more transactional approach. It emphasizes trust, transparency, early involvement of
stakeholders and joint decision-making that often challenge existing incentive structures
and workflows. When combined with CE initiatives, this shift can create additional
complexity, especially in a sector known for its conservatism:

“We are extremely conservative” Social Housing Association 2 [2025]

At the same time, the construction sector is fundamentally characterized by the need
to solve complex challenges. Designing and constructing a building, for instance, is an
inherently multi-dimensional task that requires coordination across several domains. This
complexity is further amplified in circular renovation projects which introduce new forms of
uncertainty and risk. Because no single actor possesses sufficient resources, competencies
or knowledge to address these multifaceted challenges alone, there is a growing recognition
that collaboration is not just desirable but necessary. The systemic nature of these
problems means that isolated efforts will inevitably fall short.

However, the introduction of partnering and CE approaches also surfaces tensions. One
critical issue is the lack of a shared understanding of what CE and sustainability mean in
practice. Definitions vary widely across the sector, often shaped by organizational roles,
experiences and priorities. Without explicit dialogue about these differing interpretations,
actors may unintentionally engage in both positive and negative workarounds, which
may either support or undermine project goals. Resistance may arise when stakeholders
perceive partnering as a threat to their established roles or profit margins. For example,
subcontractors or consultants may resist early collaboration if they feel it dilutes their
influence or increases exposure to risks. This is further complicated by the fear of failure
and a sector-wide memory of what has previously gone wrong:

“We are incredibly good at remembering what went wrong.” Contractor 1 [2025]

However, resistance is not always negative. As Ferneley and Sobreperez [2006] note, some
forms of resistance are constructive, e.g. when they aim at improving processes. In the
partnering context, such constructive resistance can be a valuable source of feedback to
reveal tensions between the theoretical ideals of collaboration and the practical realities
on site. Moreover, resistance is often not obvious. Stakeholders may appear to comply
with the partnering framework by attending coordination meetings, signing collaboration
charters or using prescribed materials without truly internalizing its principles. This
passive compliance driven more by obligation than conviction can mask skepticism or
disengagement. As Architect 1 explained,

“We often try to serve things up [...] but often it does not feel like it comes back
the other way.” Architect 1 [2025]

Understanding the difference between genuine and symbolic compliance is crucial for
project leaders aiming to create meaningful collaboration.
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When new systems or procedures introduced through partnering are seen as poorly adapted
to real work conditions, workarounds are likely to emerge. These workarounds can be
interpreted through the lens of Ferneley and Sobreperez [2006] who categorize them into
three types; Harmless workarounds, Hindrance workarounds and Essential workarounds.
Rather than viewing workarounds as purely problematic, the model encourages a more
empathetic and diagnostic perspective. Several interviewees emphasized that progress in
circular initiatives requires starting small, demonstrating success and scaling:

“You can start small [...] and then gradually make that piece of the pie
bigger.” Consultant 2 [2025]

In addition, the ability to integrate tools already available, such as risk analysis, can
mitigate potential damage:

“It is already out there, ready to go [...] it just needs to be adopted and
used.” Financial Actor 2 [2025]

Furthermore, resistance may be softened through aligned incentives and shared
commitment. As pointed out,

“It has to be a shared choice,” Contractor 1 [2025]

and meaningful progress often hinges on aligning economic and environmental motivations:

“It is about the incentives [...] more than just the idea.” Consultant 1 [2025]

In projects where stakeholders feel a collective obligation, as Expert 2:

“We need to practice, and we need to accept that this is a different way of
working,” Expert 2 [2025]

resistance may be transformed into co-creation. Ultimately, integrating partnering with
circular approaches is not merely a technical task but a cultural and organizational
transformation. It requires attention to the informal practices, such as workarounds,
that emerge in response to perceived misalignment between new frameworks and existing
routines. Crucially, success hinges on developing a shared understanding of CE, risk and
sustainability, recognizing the diversity of interpretations that exist in practice. Rather
than dismissing resistance or deviations as obstacles, they should be seen as diagnostic
signals for valuable inputs that can inform adaptive improvements and strengthen
collaborative capacity over time.
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6.3 Sub-conclusion

This chapter has addressed the sub-question: How can collaboration be structured
to support the implementation of circular economy? Drawing on a stakeholder
perspective, the analysis finds that partnering is seen as the most beneficial form
of collaboration. It offers a higher degree of formalization than network-based
approaches while still maintaining the flexibility suited to the project-based nature of
the building sector. Partnering enables stronger collaboration between stakeholders
by fostering early involvement, mutual trust and shared risk management. These
qualities are particularly important in circular renovation projects which are often
characterized by uncertainty, fragmentation and complex coordination requirements.
Furthermore, partnering is typically limited to the scope of individual projects and
does not offer the long-term continuity of strategic partnerships.

Insights from the Building Green conference highlight that trust is fundamental for
innovation and willingness to take risks. As expressed, “Trust needs to be followed
up on continuously” [The Collaboration Pledge, 2024|, underscoring the need for
ongoing, active efforts to maintain trust. Additionally, “ It requires collaboration and
more hours” [Seren Nielsen, 2024] illustrates that building trust and collaboration
demands time and investment. The link between experience and confidence is clear:
“ Experience creates confidence — but someone needs to lead the way” [Building Green
Conference, 2025, Byg og Beeredygtighed, 2025]. Practical approaches such as the
“walk, call, write” method The Collaboration Pledge [2024] provide concrete ways
to prevent conflicts and foster trust through structured communication.
Communication itself emerges as a crucial tool to reduce complexity and
misunderstandings. Phrases like “ Dialogue adds a lot of value to the project”, “ We
must show consideration and respect for ome another”, and “Collaboration must
be a focus from the very beginning” [Building Green Conference, 2025, Byg og
Beaeredygtighed, 2025] demonstrate how active and structured communication can
help anchor responsibility and align expectations from the outset.

Moreover, distributing responsibility fairly requires a shared understanding and
clear structures. Statements such as “Risk should be distributed more evenly,
it 1s legally possible” and “Collaboration and follow-up should be included in the
tender documents” |Building Green Conference, 2025, Byg og Baeredygtighed, 2025]
emphasize that responsibility is not merely legal but also involves mutual role
comprehension and willingness to share decision-making burdens. Furthermore,
“Design for disassembly should not be an excuse for reuse” |Building Green
Conference, 2025, Byg og Beredygtighed, 2025] reminds us that accountability
extends beyond design intentions to actual reuse performance.

The analysis highlights the presence of resistance and informal workarounds during
partnering implementations, revealing tensions between collaborative ideals and on-
site realities. These should be seen as opportunities for learning and adaptation
rather than purely obstructive behavior. Ultimately, the findings suggest that while
partnering is not a one-size-fits-all solution, it represents a promising step toward
enabling more circular practices in construction when appropriately aligned with
project context, stakeholder incentives, and cultural readiness.
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Discussion

The purpose of this chapter is to discuss the findings of this master’s thesis. The
findings are associated with practical challenges which will be unfolded in the first section.
Hereafter, a broader discussion of the implementation of CE in the building sector will be
addressed.

7.1 Discussion of Results

This section presents a discussion of the findings from the two preceding analyses which
together shed light on the complexity of implementing CE principles in the building
sector. The first analysis demonstrated that stakeholders interpret the concept of CE
in diverse ways often focusing primarily on technical aspects such as material reuse or
energy efficiency. In parallel, their perceptions of risk also vary significantly. Some actors
emphasize systemic risks, such as regulatory uncertainty, fragmented responsibilities and
the lack of long-term frameworks to support innovation. Others express more individual
concerns including fear of failure, reputational damage or exposure to financial loss in
the absence of clear guidelines, knowledge sharing/gathering and support mechanisms.
However, it is important to critically assess the extent to which these economic concerns
reflect actual constraints versus perceived limitations. For instance, in cases where only
partial renovations are undertaken, there may still be sufficient financial capacity to
replace materials that fail to meet expected performance standards. This observation
challenges the assumption that circular approaches necessarily entail higher economic risk.
Additionally, cultural attitudes may hinder the adoption of resource-efficient practices by
prioritizing perceived economic gains over actual environmental and long-term financial
benefits.

These findings suggest that the barriers to circularity are not confined to a single domain
but span technical, economic, institutional and cultural dimensions. Therefore, the
improvements proposed in this thesis should not be seen as comprehensive or universally
applicable. Rather, they represent entry points into a broader transformation process
that must address multiple layers of the current building sector. A central condition
for entering a discussion on collaboration and new forms of partnerships is the presence
of both individual and systemic risks. These risks are clearly acknowledged within the
sector. Many actors are unsure of what to do or how to proceed, which leads to a growing
awareness that new ways of working must be developed. This raises the question of whether
the greatest potential for transformation in the building sector truly lies in focusing on
collaboration, as this thesis suggests.
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Collaborative practices already exist within the sector, and if they were inherently such
a powerful solution, one might expect to see broader adoption. The limited number
of successful collaborations involving CE practices may reflect a deeper issue: that
many stakeholders do not yet perceive sufficient value in CE. This hesitation may stem
from a variety of factors including economic pressures, time constraints or deeply held
assumptions, such as the belief that reused materials are inherently inferior in quality.
For those who hold such views, the motivation to enter a partnering arrangement around
circular practices is likely to be low. However, the focus was placed on collaboration due
to its significant potential within the building sector. In several, if not all interviews,
stakeholders expressed a strong desire to contribute to the transition and a willingness
to drive change. Moreover, it is argued that fostering collaboration and building bridges
between actors is more achievable in the short term than implementing new legislation.

While the literature often focuses on technical and institutional barriers, our analysis
revealed that social dynamics like former experiences, perceived support and personal
motivation may play a much larger role than currently acknowledged. These more
relational dimensions are often overlooked in process- or policy-oriented studies but were
recurrent themes in our interviews, suggesting the need to reconsider what types of factors
deserve greater attention in both research and implementation.

In this context, the building sector has a long history of experimenting with partnerships
and developing new ways of doing things. The challenge today is amplified by the inclusion
of circularity. It is difficult to know what steps to take or how to take them, which makes
it even more crucial to explore new collaborative approaches. These emerging practices
should not be seen as merely procedural innovations but as responses to uncertainty and
a lack of clarity about roles, risks and responsibilities.

Currently, most work in the sector is structured around individual processes or specific
projects. Partnering is therefore suggested as a practical improvement in this context,
helping organizations manage the transition from one project to the next while maintaining
continuity and trust. However, this way of working may not remain the norm. As industries
evolve, there is a growing possibility that organizations will shift towards more holistic and
long-term ways of working. If that happens, the project-by-project mindset may give way
to more stable and strategic forms of collaboration. In such a future, strategic partnerships
could play a much more significant role. Instead of forming short-term collaborations for
individual projects, organizations might build deeper, ongoing relationships. This shift
would require not only new ways of thinking about collaboration but also new models for
organizing work and sharing responsibility across partners.

While partnering can help establish trust and flexibility within individual projects, its
temporality may hinder the long-term accumulation of knowledge and limit systemic
innovation. Strategic partnerships, by contrast, offer continuity, shared learning and
the potential for more ambitious goals. However, greater formalization may secure
commitment and structure, but it can also reduce flexibility and exclude new actors
or ideas. This suggests a need for more nuanced thinking about different forms of
collaboration and an awareness that no one model will serve all purposes or stakeholders
equally.
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Furthermore, collaboration efforts must contend with the sector’s deeply embedded
differences in how circularity is understood and valued. Stakeholders approach CE from a
variety of perspectives, shaped by their roles, responsibilities and organizational priorities.
Some prioritize technical aspects such as material reuse, while others emphasize broader
systemic or regulatory challenges. Risk perceptions also vary widely: for one stakeholder,
the risk may lie in reputational damage; for another, it may be regulatory uncertainty
or financial exposure. These divergent perceptions make collaboration difficult, not just
because of differing goals, but because the language and assumptions about CE are not
shared. Stakeholders do not need to agree on everything, but they must find common
ground for cooperation. Partnerships thus become a negotiation arena where actors
articulate what they can and cannot agree on and what their shared project should aim
to achieve.

This reinforces the idea that collaboration cannot be treated as a universal solution.
Rather, it is a tool with strengths and limitations that must be calibrated to the context.
For some problems, a flexible, short-term partnering model may be most effective; for
others, more formalized strategic alliances may be needed to build the infrastructure and
market conditions necessary for circular practices to thrive.

Partnering is often promoted as a means to support transitions, offering benefits such as
trust-building, knowledge-sharing and risk distribution. However, it is worth questioning
whether partnering is a structural solution to what may fundamentally be a cultural
problem. The model assumes that actors are both willing and able to change their practices
within the same institutional frameworks that have historically hindered progress. In
this sense, the promise of partnering may risk becoming more symbolic than substantive
generating a sense of shared purpose without delivering concrete innovation in material
choices or value creation. To address this gap, some consultants advocate for the use of
collaborative contracting models that allocate responsibilities and distribute risks more
transparently at early project stages. Yet it remains an open question whether such
contractual mechanisms truly facilitate deeper trust and knowledge-sharing or whether
they merely add complexity without challenging the underlying dynamics of cooperation.
If collaborative elements become just another clause in increasingly intricate contracts, the
transformative potential of partnering may be diminished, reinforcing formal compliance
rather than creating behavioral change.

Indeed, some researchers have raised concerns about whether partnering arrangements
consistently result in improved relationships or performance. Among the critiques are the
potential loss of the benefits traditionally associated with competitive tendering, the higher
upfront costs of establishing collaborative frameworks and empirical cases where partnering
has failed to deliver on its promises [Bresnen et al., 2025a|. These observations cast doubt
on the assumption that collaboration mechanisms alone are sufficient to overcome deeper
systemic barriers.

This highlights a key tension in the current discourse: while collaboration is often
framed as a pragmatic and flexible tool, it may also be limited by the very cultural and
institutional conditions it seeks to transform. Without deeper shifts in norms, incentives
and accountability structures, collaborative models risk being co-opted into existing logics
ultimately failing to deliver the transformation that CE initiatives require.
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Partnering does not require sweeping legislative changes and can begin on a small scale.
It does not have to involve ambitious projects using 100% reused materials in six-story
buildings. Instead, it could begin with something as modest as a reclaimed flooring
system or the reuse of secondary structures. Starting small allows stakeholders to test new
approaches and build confidence. Although the perceived risk of such actions may be high,
it is worth questioning what those perceptions are rooted in. And when projects do not
involve structural elements, is the actual risk really that significant? This invites a broader
reflection on the distinction between uncertainty and risk where risk refers to quantifiable
and often insurable outcomes, uncertainty involves unknowns that are harder to define
and manage. What may be framed as risk in practice may, in fact, be a reflection of
deeper uncertainties tied to unfamiliar practices, lack of precedent or institutional inertia.
Extending the discussion in this way highlights the importance of distinguishing between
what is genuinely risky and what is simply uncertain as different strategies are needed to
address each.

Historically, materials were expensive, and reuse was simply standard practice. Today,
materials are so cheap that over-ordering is considered normal. While this may reflect
economic affluence, it does not support the ecological health of our planet. It is
understandable that stakeholders seek the security of warranties on new materials but
even with new materials, things can still go wrong. At some point, we must confront a
more fundamental question: what is the risk of continuing to build as we do now? This
question is especially urgent in light of the looming resource crisis driven by patterns
of overconsumption. If voluntary change does not occur, the sector may eventually face
forced constraints, whether through scarcity of materials or stricter regulation. In this
context, emerging movements such as the building pause (byggestop) reflect growing
societal concern and a willingness to rethink the volume and necessity of new construction
altogether. This suggests that the issue is not only environmental or technical but also

deeply political and ethical.

One could also argue that partnering is precisely the kind of improvement the sector needs.
Several interviewees emphasized that the sector remains highly conservative with many
stakeholders neither actively seeking out nor sharing new knowledge. In this context,
partnering holds the potential to address both challenges. However, for partnering to
function effectively, actors must first be aware of it as a viable model. This presents
a paradox: the very structures that partnering could help to transform, such as siloed
knowledge, fragmented responsibilities and resistance to change, may also prevent its
adoption in the first place. Without the curiosity or mechanisms to explore new approaches,
the industry risks becoming trapped in a self-reinforcing cycle, where the lack of knowledge
about collaborative models perpetuate the same isolated, risk-averse behaviors that hinder
innovation. Moreover, the economic realities of the building sector complicate this picture
further. Operating with relatively low profit margins and a high incidence of costly
arbitration cases, economic survival often outweighs environmental ambition. In such
an environment, the incentive to maintain status quo practices may be strong. Yet,
precisely because of these economic pressures, there is a compelling argument for rethinking
collaboration. Current contractual and adversarial models appear insufficient, and the
persistence of disputes indicates that existing methods are not working. A new approach
centered on trust, shared risk, and early-stage alignment may therefore be necessary to
improve the sector.
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A key contribution of this thesis lies in its stakeholder-oriented perspective, yet this
also raises questions about what kind of knowledge is most useful for advancing circular
practices in construction. Although much of the existing literature e.g. Veerdibyg
[2024] focuses on the construction process itself, this thesis shifts the focus from the
process to the people. By exploring how different stakeholders perceive risk, value and
responsibility, a more relational view of the challenges surrounding circular renovation
is analysed. This approach sheds light on dynamics that might otherwise be overlooked
such as cultural norms, the lack of trust that hinder collaboration or the limited and
fragmented understanding of what CE entails. A process-oriented approach tends to treat
barriers as coordination challenges: timelines do not match, responsibilities are unclear,
and procurement models do not support reuse. This diversity contributes to the complexity
of collaboration, making it difficult to establish shared ground and navigate competing
priorities.

In contrast, a stakeholder-oriented lens reveals that even when structures are in place,
collaboration may fail due to mistrust, lack of perceived value or fear of reputational
damage. This raises an important question: can process improvements alone drive systemic
change if they do not address the motivations and perceptions of those involved? On the
other hand, focusing on stakeholders introduces their own limitations. It can be more
difficult to operate, and the findings are often more context dependent. A contractor’s risk
aversion or a social housing association’s value logic may differ from project to project.
Yet, by zooming in on these subjective and relational dynamics, this thesis uncovers
barriers that process models cannot reach and potentially identifies leverage points that
are otherwise hidden.

Therefore, it can be argued that integrating both process and stakeholder perspectives is
optimal. Structural tools and frameworks must be grounded in understanding how people
think, act and relate; otherwise, the best-designed process may go unused. At the same
time, stakeholder insight must eventually be translated into structures and systems that
can support broader adoption.

Currently, most work in the sector is structured around individual processes or specific
projects. Partnering is therefore suggested as a practical improvement in this context
helping organizations manage the transition from one project to the next while maintaining
continuity and trust. However, this way of working may not remain the norm. As industries
evolve, there is a growing possibility that organizations will shift towards more holistic and
long-term ways of working. If that happens, the project-by-project mindset may give way
to more stable and strategic forms of collaboration. In such a future, strategic partnerships
could play a much more significant role. Instead of forming short-term alliances for
individual projects, organizations might build deeper, ongoing relationships. This shift
would require not only new ways of thinking about collaboration but also new models for
organizing work and sharing responsibility across partners.

In the analysis presented in this master’s thesis, the scope was deliberately limited to
renovation projects. This delimitation was intended to narrow the focus and provide a
clearer framework for the research. However, the extent to which this focus shaped the
findings is open to discussion.
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While some of the interviews conducted were directly related to social housing, others
were based on broader industry knowledge. Several interviewees had limited or no direct
experience with the specific context of social housing, and therefore their input reflected
more general perspectives on building and renovation. This raises questions about how
tightly the research adhered to its defined scope, and whether the conclusions drawn are
specific to social housing or more widely applicable across the sector.

Nonetheless, the chosen focus did influence aspects of the study, particularly the selection
of developers and stakeholders interviewed. Social housing associations operate under
stricter regulatory frameworks and financial constraints than private developers. As such,
they often face greater challenges when undertaking renovation projects. In this sense,
one could argue that if renovation models and collaborative approaches are shown to work
under these more demanding conditions, they may be easier to apply in less constrained
contexts.

At the same time, the fact that some of the interviews addressed the building sector in
general rather than social housing specifically may be seen as a limitation in terms of
consistency. It could be argued that the delimitation was not fully upheld throughout the
data collection process. However, this does not necessarily weaken the validity of the study.
On the contrary, the general nature of some responses allows for a richer understanding of
how trends, practices and challenges in the wider sector. In many ways, the overlap between
general sector insights and the specific case of social housing supports the argument that
lessons learned in one context can be adapted to others.

7.2 Discussion on Sector Level

Based on the interviews, more potential improvements than collaborative efforts were
identified. This highlights the need to discuss a broader restructuring of the sector to
create optimal conditions for a CE. Interviewees pointed to several key factors beyond
collaboration: economic incentives, individual influence, legislation, knowledge-sharing
and infrastructure. While many of these factors are indeed influenced by new forms of
collaboration, it is unrealistic to believe that collaboration alone can solve everything.

Several interviewees emphasized the importance of regulation as a necessary driver for
change. Although new legislative initiatives like the tightening of LCA requirements in
the BR18 and the upcoming mandate for selective demolition coming into force in July
signal progress [Bygherreforeningen, 2024|, it remains debatable whether these measures
are ambitious enough to push the sector significantly forward.

As Legal Professional [2025] pointed out, regulation often lags behind developments. And
as long as there is no real demand for CE solutions, and as long as there is still a viable
business case for continuing to build in the conventional way, it is to be expected that
we will continue to exceed our planetary boundaries. Despite the presence of passionate
frontrunners, the sector as a whole is still primarily driven by time, cost and quality rather
than sustainability. While things are moving in the right direction, the majority of the
sector has yet to make a transition.
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In this context, it is also relevant to reflect on the interviewees’ positions within the
sector. As part of the study, we participated in conferences focused on construction and
sustainability, which aligned with the thesis’s central theme. These events served as a
platform for initiating contact with several interviewees. However, given the nature of
these conferences, it is likely that the participants exhibit a higher-than-average interest
in sustainability, potentially limiting the generalisability of the findings to the broader
construction sector. To counterbalance this, not all interviewees were recruited through
conference participation, thereby contributing to a more diverse set of perspectives and
reducing the risk of selection bias.

Another recurring theme across the interviews was the role of the individual. People tend
to act in their self-interest. If people do not perceive value in sustainability, they are
unlikely to demand it. Although awareness of sustainability is increasing in society, the
real question is whether this awareness translates into concrete action. For example, will
an individual choose to replace only the two broken tiles in their bathroom or replace
the entire wall to maintain visual uniformity? Here, aesthetic preferences and societal
trends also play a major role. We are heavily influenced by trends often seeking the
latest, biggest and best - one reason our houses continue to grow in size, as described in
section 1.3. This pattern of overconsumption is inherently unsustainable. The discussion
around aesthetics and value creation is thus crucial not just on a conceptual level but also
in practical collaborations. Personal values and tastes can consciously or unconsciously
influence decision-making processes.

On a more practical level, the interviews also pointed to a lack of material banks and
platforms for knowledge exchange. While there is already a wealth of experience and case
studies, both successful and unsuccessful - this knowledge is not being shared or utilized
effectively across the sector. The building sector is under constant pressure to deliver
quickly and cost-efficiently. As a result, there is limited time or incentive to consult
resources from platforms like Veerdibyg or Realdania even when valuable insights are
available. However, it was emphasized at the "Building Green Conference" that gathering
insights from previous projects is crucial, particularly in the early stages before material
procurement begins. While this approach may incur higher costs during the planning
phase, it was argued that thoughtful decision-making at this stage is, in effect, COq-
neutral [Building Green Conference, 2025|.

In light of this, we must consider the institutional structures that frame behavior in the
sector. Institutional theory reminds us that behaviors and norms are often shaped by
established routines, industry standards and embedded logics of appropriateness. In this
context, the "rules of the game" still prioritize linear economic models with limited room
for regenerative or circular practices. This calls for a redefinition of institutional legitimacy
where long-term environmental and societal values are weighed equally alongside economic
performance.
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Moreover, the findings resonate with the multi-level perspective on socio-technical
transitions, which considers different dimensions as well as broader economic and cultural
levels. This perspective acknowledges that niche innovations struggle to break through
entrenched regime-level structures such as dominant business models, procurement systems
and regulatory frameworks. The analysis has captured these various dimensions by
engaging with different stakeholders to understand the challenges they face and the
initiatives they are undertaking. In this context, change cannot be expected to emerge
from collaboration alone; rather, it must be enabled by coordinated shifts across multiple
levels: technological, cultural, regulatory, and market-based.

The lack of systemic integration and institutional alignment further exacerbates the
fragmentation of efforts. Pilot projects and isolated initiatives remain exceptions rather
than the norm, and the absence of standardized frameworks for data, traceability and
circular value assessment creates friction in scaling these efforts.

It can also be argued that the circular transition is not optional but imperative. Humanity
has already surpassed several planetary boundaries, and as such, we hold a collective
responsibility both to our fellow citizens and to the planet. However, the challenge is
global, and change within Denmark alone will not be sufficient. This underscores the need
for international legislation and coordinated action. Yet, in a world where climate action
is not always politically prioritized, as seen, for example, in the return of Trump to the
presidency, environmental concerns often fall off the agenda. Despite this, change must
begin somewhere, and one promising starting point is partnering.
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This master’s thesis investigates the implementation of the circular economy within the
Danish building sector. This area of study was selected due to the existence of numerous
guidelines, such as those from Veerdibyg and VCOB, yet implementation within the sector
remains limited and slow. A comprehensive review of the existing literature identified 25
distinct barriers to circularity which were grouped into six overarching categories. Notably,
several of these barriers are closely tied to various forms of risk highlighting the centrality of
risk perceptions hindering progress. In this context, a delimitation to renovation projects
has been made, and the following research question has been explored:

How can collaboration reduce stakeholder-perceived risks associated with implementing
circular economy in renovation projects?

To answer this question, 17 semi-structured interviews were conducted with a diverse range
of stakeholders from the Danish building sector. A theoretical framework was developed
combining insights from network, partnering and strategic partnerships. To operationalize
the research question, two sub-questions were formulated and investigated:

How do stakeholders perceive and approach the risks related to implementing circular
economy in renovation projects?

This question was addressed through a detailed coding of the interview data which
first established stakeholders’ understandings of circular economy followed by their
interpretations of risk and their strategies for navigating it. The analysis revealed that
stakeholders primarily perceive risk in economic and technical terms. Consequently, many
stakeholders identified the sector’s approach to circular initiatives as conservative and
relying on familiar routines and well-established standards. Although many express a
willingness to engage in more sustainable practices, this is often hindered by a lack of
institutional flexibility, insufficient incentives and an absence of mechanisms for controlled
experimentation.

A recurring theme was the need for new forms of collaboration that allow risk to be shared
rather than individually absorbed. Stakeholders called for environments where mutual
support, trust and transparent communication can mitigate fears of failure, financial
exposure or reputational damage. Building on these findings, the second sub-question
was posed:

How can collaboration be structured to support the implementation of circular economy?
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This was explored through a second round of coding focusing specifically on interviewees’
experiences with and reflections on the collaborative models from the theoretical
framework. It is concluded that partnering emerged as the most promising form of
collaboration.  Unlike informal networks, which are commonly used but often too
fragmented and unstructured, partnering offers a more formalized but still adaptable
approach. It is well-suited to the project-based nature of the building sector and allows
for early stakeholder involvement, joint problem-solving and shared risk management.

To answer the research question it is concluded that partnering as a collaboration form
can reduce stakeholder perceived risks by establishing trust between the stakeholders,
introducing early collaboration and distributing risk. It is concluded that strategic
partnerships, while potentially powerful, were generally seen as too formalized and best
suited for portfolios of projects rather than single renovations. Their formalized nature
makes them harder to adapt or expand, limiting their usefulness in contexts where
flexibility and incremental change are needed. In contrast, partnering allows for focused
collaboration within a defined project scope making it a more pragmatic choice for
initiating circular renovation practices under current conditions.

Moreover, the analysis identified that within partnering arrangements workarounds and
resistance may emerge. These reflect deeper institutional and cultural barriers that may
undermine collaboration if not actively addressed. Trust-building, therefore, is not a
byproduct of formal arrangements alone; it must be cultivated through human interaction,

mutual respect and iterative learning.

By integrating the findings from both sub-questions, it is concluded that collaboration,
particularly in the form of partnering, can potentially reduce stakeholder-perceived risks
in circular renovation projects but only if executed correctly. Partnering represents a
middle ground: formal enough to foster trust and coordination but flexible enough to
adapt to specific project needs.

Crucially, the success of partnering depends not just on its structural features but on
how it is implemented. Early involvement of stakeholders, clarity of roles and a shared
commitment to problem-solving are essential. However, trust and collaboration are not
engineered - they are social processes shaped by communication, reputation and mutual
understanding. It is important to emphasize that partnering is not a universal solution.
It does not eliminate risk but can help redistribute and manage it more equitably across
stakeholders. It is also worth recognizing that collaborative models may themselves be
constrained by the very institutional and cultural systems they aim to reform. These
limitations to the results are important to keep in mind when applying the suggested
solutions from this thesis.

Nonetheless, when thoughtfully implemented, partnering holds the potential to reduce risk
exposure and accelerate the adoption of circular practices. In this sense, it can act as a

steppingstone to a more circular practice in the sector.
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Future work

This thesis has examined stakeholder perspectives and collaborative practices within the
context of circular renovation in Denmark. However, the findings also point toward several
important directions for future research. One direction is to adopt a broader international
perspective. Comparative analyses of circular construction strategies in other countries
may offer valuable insights into alternative policy instruments, actor constellations and
collaborative mechanisms. By examining these solutions, new policy recommendations
can be developed, a measure several stakeholders identified as crucial for advancing the
transition to a circular economy in the sector.

Another direction for future research is to look into the nature and function of collaborative
arrangements themselves. While formalized cooperation, such as partnering, is frequently
promoted as a solution, such models risk becoming superficial unless they are underpinned
by a deeper understanding of what cross-sectoral collaboration entails in practice. Different
stakeholders operate within distinct professional, epistemological and cultural frameworks,
which shape how information is interpreted and acted upon. It is therefore relevant to look
deeper into these cultural aspects of collaborations and how they can become successful.
Additionally, future research could explore the structural conditions necessary to support
knowledge exchange across disciplinary and organizational boundaries. It is not merely
the presence of information that facilitates learning, but the ability of actors to translate
and integrate that information within their own practices.

Future research could beneficially explore the human factors that influence the
implementation of CE principles, including what motivates stakeholders to act and
how such motivation is shaped by organizational, cultural and individual drivers.
Understanding these dimensions is critical, as many of the current barriers may not solely
be technical or regulatory, but also rooted in entrenched habits, professional identities or
risk perceptions. This line of inquiry could be connected to a deeper investigation of how
circular practices might generate new forms of economic value. Several interviewees, such
as Producer [2025] highlighted that profitability in the building sector must be "earned in
new ways" under a circular paradigm. This suggests that motivation is closely linked to
perceptions of value creation, both in terms of direct financial gain and long-term strategic
positioning. Exploring how economic incentives and business models can align with circular
goals represents an important step toward enabling more widespread adoption. Future
research could also include comparative case studies or observational studies of circular
construction projects, both those that succeed and those that face significant challenges.
By analyzing what concretely differentiates successful projects, such as meeting structures,
communication styles, project timelines or stakeholder involvement, research could yield
valuable insights into the practical mechanisms that help overcome barriers to circular
economy implementation.
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Meta-Transcription of
interview with Niras

This interview was conducted on the 18th of March with a representative from Niras. The
interview focused on challenges and barriers related to implementing CE in the building
sector, particularly concerning supply chains, material reuse, and standardization
requirements. The discussion explored how stakeholders such as Niras can support a shift

to CE and the structural and economic factors influencing this shift.

Main Themes and Key Points:
Barriers to CE in the Construction Industry

e Fragmented supply chains where materials and products are often produced and
reused in different countries.

e Lack of traceability of materials, making it difficult to guarantee their origin and
quality.
e Challenges with quality standards, as reused materials rarely meet the same

criteria as new ones.

e Economic incentives favoring new materials over recycled ones.
Examples of Practical Challenges

e Danish markets for recycled materials are limited, leading to exports (e.g., crushed

glass from Denmark to Norway /Italy).

e Concrete and glass production relocating abroad due to lower production costs and

access to green energy.

e Lack of demand for recycled materials, as seen with Green Dozer, which went
bankrupt due to low sales of reused materials.

Potential and Suggested Solutions

e The need to create a stronger market for recycled materials in Denmark.

e Integration of reuse into procurement processes so that contractors are required to
use recycled materials.

e Standardization and certification of recycled materials to facilitate their use in
construction projects.

e Earlier screening and resource mapping in construction projects to improve

planning and material reuse.
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Legislative Changes and Future Incentives

e From July 1, 2025, resource mapping will become a requirement for demolition,

potentially promoting reuse.
e New requirements for LCA in demolitions could increase focus on materials’ CO2
impact.

e Increased emphasis on CSRD and COy accounting among developers could drive
greater adoption of recycled materials.

Potential Research Projects for Further Investigation

e Analysis of how resource mapping and LCA can be leveraged to increase demand
for recycled materials.

e Evaluation of how Niras can play a role in promoting renovations over demolitions.

e Development of strategies for better traceability of recycled materials in supply
chains.

Conclusion

The interview identified key challenges and opportunities within circular economy
implementation in the construction industry. There is a need for better market
conditions for recycled materials, standardization, and early integration of resource
mapping and LCA in construction processes. Upcoming legislative changes may have a
positive impact, but further strategies and incentives are required to accelerate the
transition to a more circular construction sector.
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Notes from the conference
"Byg og Beeredygtighed"

This chapter contains notes from the "Byg og Beredygtighed"” conference, where key
stakeholders from the building sector discussed challenges and opportunities related to

circular economy and sustainability.

Sweco

e "Bygherre Barometer 2025" — 8% growth in residential construction (East
Denmark).

e "Regulations are the way forward."

e "ESG has been an eye-opener for many."

e Requirement for resource mapping, but no obligation to use it.
e Increased documentation requirements.

e Construction Industry Maturity Assessment 2025.

e Focus on digitalization and waste sorting.

e Acceleratorfonden.dk (Realdania):

— Risk and responsibility.
— Support for new solutions.

— "There are funds, means, and support schemes available."

Titan Nedbrydning

e Developments that reduce barriers.

e Challenges with warranties for reused materials.

e Closing loop projects.

e Difference between secondary and primary construction.
e "Collaboration among stakeholders drives reuse forward."
e "We need to start instead of just discussing barriers."

e "There is an uncertain business foundation for reuse."
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Panel Discussion

e The biggest challenge is legislation — BR25 is a step in the right direction.
e Green ambitions exist on paper but not in practice.

e Requirements are vague.

e "The greenest building is the one that is not built."

e Responsibility must be shared across all stakeholders.

e Responsibility is often shifted around.

e Risk mitigation clauses in contracts with penalties.

e Risk must be distributed across the value chain.

e We must build structures that last many years.

e All stakeholders should be involved as early as possible.

e What is sustainability? There is a lack of a common definition.

e Requires courage, norms, and a regulatory framework.

e Sustainable construction must be a lasting practice.

e Raising awareness of existing solutions to avoid "business as usual."
e Consideration of a construction halt.

e Building in harmony with nature.

e Requires risk willingness.

e Are certifications value-adding?

e An active choice is needed — but it also entails risk.

e There is a risk pool.

e Resistance to change is a key barrier.

Refine Consulting

e Economic opportunities in the green transition.

e What constitutes good leadership?

e Who is in leadership? — This has a major impact on priorities.

e Sustainability reporting alone is insufficient.

e The value chain must be considered.

e Companies must focus on improving internal processes.

e Who should drive change? Engaging the right people is crucial.

e Strategic leadership is essential.

e Green transition as a strategic and competitive advantage.

e The biggest driver? Legislation — Building Regulations (BR) will drive change.

e ESG as a tool for communicating business strategy.
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Meta-Transcription of
interview with demolition

and reuse actor

This chapter includes a meta-transcription of an interview with a company specializing in
demolition and deconstruction. The conversation provided valuable insights into the
operational, economic, and requlatory challenges of integrating circular practices in the

early stages of the building process.

Handling of Building Materials

The interviewee emphasized the complexity involved in sorting and salvaging materials
during demolition. Selective demolition, which is necessary for material reuse, is
time-consuming and often economically unviable under current market conditions.
Material separation requires thorough planning, especially when clients express interest
in reusing specific components (e.g., bricks, flooring, or fixtures). Challenges also arise
from contamination, safety risks, and the unpredictable condition of older structures,
which makes assessing reuse potential difficult.

Documentation, Planning, and Responsibility

There is growing demand for documentation and traceability, driven by new requirements
such as life cycle assessments (LCA) and resource mapping. While these are seen as
positive developments, the interviewee noted that such documentation is rarely utilized
effectively. Moreover, CE objectives are often introduced too late in the project timeline,
which limits the ability to implement them. A recurring theme was the lack of clear
responsibility: it is often uncertain whether the client, contractor, or demolition firm
should initiate and manage circular processes. This ambiguity contributes to risk and

misalignment.

Time and Logistical Constraints

The interview highlighted tight project schedules as a key barrier to circular
implementation. Renovation and transformation projects often work within rigid
timelines that do not allow for the additional coordination and care required in circular
demolition. Furthermore, there is a lack of infrastructure to support reuse, such as
accessible and certified storage facilities for salvaged materials. This logistical gap

increases operational risk and discourages circular practices.
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Perceived Risks

Multiple forms of risk were identified. Economic risk stems from increased labor,
coordination, and potential delays, which are rarely accounted for in project budgets.
Performance risk is linked to uncertainty about the quality, safety, and durability of
reused materials, especially in the absence of standardized certifications. Operational
risks include the need for special handling, storage, and scheduling adaptations that fall
outside typical demolition workflows. These risks collectively create hesitation and

reinforce linear demolition practices.

Market Demand and Certification Gaps

Although the sector is moving toward better material certification, the interviewee
expressed that certification alone does not guarantee demand. Many buyers still distrust
reused materials, either due to outdated perceptions or concerns about compliance and
liability. This disconnect between available materials and market uptake was seen as a
significant barrier to circular adoption.

Role of Clients and Collaboration

The level of circularity achieved in a project often depends on the client’s ambitions and
willingness to allocate resources toward sustainability. Projects with successful circular
outcomes typically involve early collaboration, transparent communication, and shared
responsibility across stakeholders. Trust and a willingness to take on additional risk
collectively were cited as essential to enabling circular success.

Systemic Barriers and Potential Solutions

The interviewee underscored a broader lack of systemic support. The absence of
centralized reuse marketplaces, consistent regulations, and CE-aligned business models
hinders industry-wide transformation. However, they expressed cautious optimism that
clearer legislation, long-term partnerships, and increased familiarity with circular
processes could help normalize these practices and reduce risk over time.
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Meta-Transcription of
interview with
engineering consultancy

The following is a meta-transcription based on an interview with a sustainability
consultant from an engineering consultancy.

Understanding of Circular Economy

When asked to define circular economy, the interviewee began by stressing the lack of
consensus surrounding the term. Even within their own organisation, there is no uniform
understanding, and this inconsistency is mirrored across the industry. A particular point
of confusion is the conflation of "reuse" and "recycling", which, although related,
represent distinct material pathways. The consultant pointed out that this confusion has
practical consequences. For instance, clients may request “reused” materials, while
actually referring to materials with recycled content. This not only complicates the
design process but can also cause misalignment between expectations and what is
technically or contractually feasible. The interviewee described this ambiguity as one of

the structural obstacles to implementing circular economy principles at scale.

Material Risk and Responsibility

Risk was identified as a central and recurring concern throughout the conversation.
According to the consultant, construction actors are generally reluctant to assume
material risk, particularly when it comes to structural components. In cases where reused
materials are proposed, it is often unclear who should guarantee their performance. Due
to legal and insurance limitations, engineers cannot accept responsibility for reused
structural materials. Even if such materials are physically sound, they cannot be
approved without standardised documentation. As a result, the responsibility is often
shifted downstream—first to contractors, and in some cases, to the client themselves.

The interviewee noted that some producers have begun engaging with this issue by
accepting used materials back for reprocessing, and then offering warranties on the
refurbished products. Examples included reclaimed timber flooring and hollow-core
concrete slabs. These producer-led initiatives offer a practical solution to the risk

problem, but they are still relatively uncommon.
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Tendering and the Role of Resource Mapping

The consultant emphasised that real opportunities for reuse depend heavily on the
structure of the tender process. In many cases, circularity is only introduced late in the
process, if at all. Even when circular goals are mentioned, they are often conditional on
reused materials performing identically to new materials. This standard sets a high bar
that reused materials can rarely meet, especially in the absence of testing or certification.
One effective strategy discussed was the integration of resource mapping into the early
phases of a project. When renovation projects involve uniform building materials—such
as thousands of square meters of the same flooring—there is potential for cost-effective
reuse. However, this requires that reuse be considered during the programming or early
design phase, which is rarely the case.

The consultant described a specific project where resource mapping was conducted prior
to tendering. In that case, 25% of the award criteria were based on how well bidders
integrated reuse strategies into their proposals. This early groundwork reduced the risk
burden on bidders and made it more likely that circular strategies would be
implemented. Such models were presented as promising, though still rare.

Procurement Models and Collaboration

The structure of collaboration—particularly the procurement model—was highlighted as
a decisive factor in whether reuse becomes viable. In design-build (totalentreprise)
models, contractors are involved early and can help assess feasibility and cost. This early
involvement often leads to more grounded and implementable solutions, especially when
discussing circular measures such as reuse. In contrast, traditional (hovedentreprise)
models introduce contractors later in the process, after key decisions have been made.
This can result in contractors rejecting reuse proposals due to time pressure or unclear
cost implications. The consultant underlined that construction projects often appear
collaborative on the surface, but are structurally fragmented. Each actor is ultimately
responsible for their own liability, which discourages shared responsibility and trust.

Trust, Incentives, and Systemic Barriers

Beyond technical constraints, the interviewee spoke about the cultural and systemic
barriers to reuse. A recurring theme was the lack of trust between actors. Even when
reuse is technically feasible, the absence of clear incentives and the fragmentation of
responsibility make it difficult to implement in practice.

The consultant suggested that new models for risk sharing might unlock greater
willingness to experiment with reuse. If responsibility could be distributed—between
suppliers, contractors, and clients—no single actor would bear the full burden. This
would require contractual innovation, as well as a return to some degree of trust in
craftsmanship and professional integrity.

Interestingly, smaller-scale projects—such as a community greenhouse built from reused
materials—were described as productive testbeds for circular approaches. In such
contexts, participants often know each other, making informal trust-based collaboration
more viable. The consultant indicated that while large corporations like their own may
not be the first movers, these smaller projects offer valuable lessons for future scaling.
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Meta-Transcription of
interview with a social
housing organization

This meta-transcription is based on a semi-structured interview conducted with a sentor
project manager at a Danish housing organisation. The participant has extensive
experience with renovation and new-build projects in the social housing sector.

Current Engagement with Circular Economy

Circular economy practices are only partially integrated into the organisation’s core
construction activities. On a small scale, they have supported circularity by enabling
resident reuse (e.g., furniture and item exchanges), but in construction projects, their

involvement is still emerging.

Notably, the organisation is part of a flagship project called “4 to 1 Planet,” where the
ambition is to build to a carbon footprint target of 2.5 kg COs-eq/m? /year. In that
context, they have experimented with reused materials, including concrete slabs, timber
flooring, and windows. Although successful in several cases, the participant noted that
results vary, and not all reuse attempts have reached implementation. The organisation
has also joined a number of newly funded partnerships that explore circular principles
through pilot projects.

Renovation, Reuse and Practical Definitions

Renovation has been a central focus for over a decade, and the interviewee sees this
long-standing renovation practice as inherently aligned with circular principles, even if
not always formally framed as such. Many buildings have been retained and significantly
upgraded, sometimes even when not economically optimal. This choice has been partly
driven by legal obligations but also by a strong internal rationale that renovation

contributes to climate and social sustainability.

The participant offered a broad and pragmatic definition of circular economy,
encompassing both reuse and recycling. For example, reused concrete slabs from other
projects were used in new buildings, and reclaimed windows were handed over to
manufacturers for cleaning and re-use elsewhere. They are also exploring take-back
collaborations with producers of glass wool and facade materials. However, full reuse

“one-to-one” is still rare and often constrained by practical limitations.
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Risk Perception and Strategic Approach

Risk is identified as a significant barrier to circular practices. According to the
interviewee, there are increased risks across almost every level when pursuing reuse,
especially regarding material availability, quality assurance, and compliance with legal
and economic frameworks.

In particular, the financial structure of public housing limits experimentation. Budgets
are tight, and deviation from standard practices is discouraged by regulations. For
instance, new builds in the social housing sector must adhere to strict financial ceilings
and cannot accommodate speculative practices. The participant explained that while the
organisation is open to innovation, they prefer to take part in pilot projects or adopt
innovations proven elsewhere, rather than act as first movers.

To mitigate risk, they have adopted a “small-scale first” strategy — testing new
approaches in a handful of apartments or pilot cases before wider application. This
allows for organisational learning while protecting against larger-scale failure. They see
early contractor involvement as a key tool for reducing uncertainty, ensuring economic
viability, and fostering material innovation. A recent strategy has been to use early
market dialogue and “early tendering” models, where contractors are selected prior to
final project design to co-develop solutions and share knowledge about materials and
feasibility.

Regulatory Constraints and Structural Barriers

The interviewee outlined several systemic barriers. Legal frameworks restrict deviation
from standard construction processes, especially regarding experimentation. Moreover,
risk is also shaped by uncertainty — not only economic, but also concerning
documentation, environmental toxins, fire safety, and durability. Many reused materials
lack sufficient documentation to meet regulatory requirements, which disincentivises their

use.

The participant noted that while some suppliers are beginning to support circularity
through take-back schemes and material certification, business models for reuse are still
immature. The market lacks consistent supply chains, and many producers are only
willing to engage when sales volumes are guaranteed or when pilot projects are externally
funded.

Design, Flexibility, and Critical Reflections

The interviewee offered a nuanced reflection on design for disassembly (DfD). While
acknowledging the importance of adaptability, they questioned whether designing every
component for separability is always the most rational strategy. Instead, they advocated
for structural flexibility — designing building elements (like floor plans and vertical
cores) that can accommodate future functional changes without requiring full
disassembly. This approach, they argue, may offer more long-term value than focusing
exclusively on material separation.

They referenced past renovation projects where existing building components (such as
concrete walls and slabs) were retained and reprogrammed to meet new needs. These
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projects demonstrated that resilient and well-designed buildings could be updated
without full deconstruction — aligning with circular ideals in a practical way.

Knowledge Sharing and Organisational Learning

The organisation engages actively in knowledge sharing. They are part of sector-specific
networks (e.g., “AlmenNet”) and maintain strong ties with peer organisations, especially
outside their immediate competitive landscape. They participate in site visits, national

conferences, and collaborative pilot projects, where ideas and experiences are exchanged.

Nevertheless, they acknowledged that knowledge sharing is sometimes limited among
local housing providers due to competition for funding and development opportunities.
Despite this, they value external dialogue and believe that sectoral learning is key to
advancing circular economy practices in construction.
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Meta-Transcription of
interview with an expert

This meta-transcription is based on an interview conducted with an expert in the Danish

construction sector.

Understanding of Circular Economy

The interviewee does not present a singular formal definition of circular economy but
understands it as a system of business models that maintain the value of resources by
avoiding waste. This includes reuse, recycling, and upcycling—differentiated based on
the degree to which material value is preserved. Reuse is understood as the direct
reapplication of a material without degradation (e.g., using a brick as a brick), while
recycling or upcycling may involve transformation with some loss or shift in function.

The interviewee notes the importance of distinguishing these categories, as they have
different implications for design, documentation, and risk.

Risk, Uncertainty, and Circular Materials

A central theme in the interview is the distinction between risk and uncertainty. Risk, as
the interviewee frames it, refers to the probability of failure multiplied by the
consequence of failure—a familiar concept in construction management. However,
uncertainty becomes problematic when there is insufficient knowledge to assess either of

these variables.

This is especially the case when dealing with reused or biobased materials, for which
documentation may be lacking or experience limited. For example, a reused timber beam
may have been exposed to environmental conditions that affect its structural integrity,
yet such information may be unavailable. Without standardised knowledge or
procedures, actors become hesitant to take responsibility.

This combination of unknowns results in what the interviewee refers to as a kind of
“paralysis,” where risk is no longer manageable using traditional tools. The interviewee
notes that while construction projects always entail risk (e.g., delays, cost overruns), the
additional uncertainty attached to reuse leads to a loss of confidence in decision-making.

Risk Across Project Phases

Risk is present across all stages of the construction process—from early site acquisition
to material procurement, design, and execution. The interviewee emphasises that risk
management is not simply about identifying what might go wrong, but about planning
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and preparing for it. Tools such as mock-ups, early testing, or scenario planning can
mitigate the perceived risk associated with reused materials.

The interviewee also explains how risk is built into traditional quality assurance
systems—such as technical supervision and inspection plans—which are designed to
ensure that critical building elements are constructed to specification. Introducing reused
or unconventional materials requires adapting these existing systems to accommodate a
higher level of unpredictability.

Comparing Traditional and Circular Practices

The interviewee draws a comparison between traditional linear construction processes
and circular approaches. Traditional construction is more linear and easier to plan, while
renovation—and by extension circular reuse—requires greater flexibility. The interviewee
likens circular construction to renovation work, in which surprises behind walls or under
floors are common and must be dealt with dynamically.

When using reused materials or less standardised supply chains, planning becomes more
complex. Material availability is uncertain, delivery logistics are harder to control, and
contractors must adapt to non-standard formats. This disrupts the usual workflow and
increases dependency on collaboration and trust.

Barriers to Scaling Circularity

One of the strongest barriers to circularity is market failure. According to the
interviewee, there is a surplus of reclaimed materials (doors, windows, kitchens), but not
enough buyers. Platforms and storage facilities are full. Initiatives like GreenDozer have
gone bankrupt due to a lack of demand, despite functioning supply-side systems.

The focus in recent years has been too heavily placed on sorting and collecting materials,
while not enough has been done to activate the demand side. The interviewee stresses
the need to shift attention toward customers—especially clients and contractors—who
must be convinced or incentivised to use circular materials. Without functioning
demand, the entire circular ecosystem stagnates.

Role of Legislation and Incentives

The interviewee highlights legislation as a powerful driver of change. The interviewee
acknowledges the limitations of voluntary action, stating that only a small portion of the
industry has the resources or motivation to go beyond compliance. Legal obligations,
such as carbon accounting requirements, can create a level playing field and drive
systemic change.

The interviewee also points to economic mechanisms, including the EU taxonomy, CSRD
reporting, and rent increase models linked to sustainability certifications like DGNB.
These tools create financial incentives for developers to engage with sustainability, even if

their initial motivations are not environmental.
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Collaboration and Knowledge Sharing

Collaboration is described as essential to managing risk and overcoming uncertainty. The
interviewee strongly believes that early-stage involvement of contractors and specialists
leads to better decision-making and reduced uncertainty. This allows projects to draw on
a broader base of knowledge, test solutions earlier, and coordinate logistics more
effectively.

The interviewee also notes that knowledge sharing is improving across the sector. While
some consultants are still hesitant, most industry actors now recognise the value of
collaboration. Increasingly, practitioners are aware that isolated problem-solving leads to
delays, conflict, and cost overruns, while collaborative approaches deliver better results.
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Notes from "Building

Green Conference"

Building Green - Day 1
Mayor of Aarhus

e "We must see the potential in existing buildings rather than building new ones."
e "We need to improve our mindset towards reuse rather than waste."

e "We will not reach our goals through transformations alone."

Sebastian Mernild

e "We need to think in terms of collaboration to a much greater extent."

Vardibyg

e Design-and-build contracts as enablers

e When does the construction process actually begin?

e The market now demands speed

e Durability beyond the 50 years considered in the LCA
e How important are the very early decisions?

e "We need to make better use of each other"

e We are working with a complex entity

e We should begin designing later in the process

e No LCA requirements for renovation projects

e There is a strong focus on new construction

e Structural engineers are reluctant to take the risk, but non-destructive testing can
help reduce that risk

e "It’s CO2-neutral to think things through"

e Loops must be integrated into renovation processes, as they are not linear
e Early involvement and collaboration

e We need to take on different roles than we are used to

e An interdisciplinary future
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e We must be curious about each other’s roles

e Different procurement models can ensure early involvement

Smith Innovation

e Experience is becoming a competitive parameter

e Demand for bio-based materials is increasing

e Documentation and certification are lacking

e We must collaborate across the value chain

e "If there is a demand, someone will probably produce it"
e Hybrid construction

e It is a utopia to believe we can do without concrete

e There is a lack of examples in construction
Sgren Nielsen, Vandkunsten

e "We need to change the system"

e There is not a housing shortage, but a distribution crisis

e We have a choice

e The price is the problem

e "Can’t we find other solutions than just increasing supply?"

e "It’s not cool to build high-rises, but it is cool to lower the speed limit in the city"
e No one ever makes slogans for business as usual

e Imperfect compositions cannot be designed by ourselves

e "It’s cooler to use reused materials"

e [t requires collaboration and more hours

e [f the demand were there, it would be easier to achieve satisfaction

Building Green — Day 2
The Future of Construction Requires Responsibility

e How can we collaborate across the value chain?

e "You can begin action with yourself"

e "Business transformation"

e Subsidies as a solution? There are closing loops from the EU
e [t’s often more economical to buy new

e Exemptions for pilot projects

e Collaboration is needed to make things happen
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e Circular business models are best

e The client holds the financial power

e We cannot trace our value chains

e Could VAT be waived on biogenic materials and used as an incentive structure?
e Will craftsmen use bio-based materials?

— Possibly involve students in using new materials

— How much are they actually taught about sustainability?
e [t’s easier to stick with what we know — but who takes the risk if we don’t?
e The MGO-board case caused fear in the industry regarding risk and responsibility
e The accelerator fund can be used as insurance

e Brave clients are needed
Renovations and Transformations

e It’s about creating the greatest value with the fewest resources

e We're not doing it enough

e Demand is increasing

e Tenant democracy leads to diverse wishes

e We've discussed the challenges for years

e There is a lack of skills, education, and interdisciplinary collaboration
e We ourselves are part of the problem — we must shift from overconsumption to reuse
e We want to be involved early

e "Worn on purpose"

e "There is great potential in what we already have"

e "I think we have a holistic approach to it"

e Documentation exists that shows it’s not more expensive

e There is a perceived risk in renovations

— Often many unresolved issues
— Ensure strong collaboration throughout the project

— Preliminary studies are essential (resource mapping)

e Does it make sense to compare renovation and new-build processes?
— They are two very different processes

e Collaboration on site is crucial

e Use resource mapping to identify the unforeseen

e Every project is unique

e [t’s about the courage to make different decisions than usual

e Climate, economy, and architecture must support each other — not work against
each other
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We need a shared language

The Building Damage Fund can create obstacles

Early value definition is key

We need good examples
Collaboration Across the Value Chain

e Standardizations are locked in a linear economy
e How do we communicate between stakeholders?
e Dialogue adds a lot of value to the project
e The industry has matured
e We need to support each other across disciplines
e Experience creates confidence
— But someone needs to lead the way
e A clear structure allows for alternatives to materials
e A shared DNA and mutual understanding are common traits in successful projects
e There have been no systems in place

e We need to look to the past
Driving Forces

e It is cheaper to preserve the existing building stock

e There is a lack of resources and competencies

e Willingness to take risks can mean many things
— Perhaps there is low risk in renovations

e Are there ways to regulate risk?

e Risk should be distributed more evenly — it is legally possible

e The one who chooses the material often bears the risk

e Conduct a risk mapping and define who takes which risks

e Management support is essential

e There is elevated risk with load-bearing elements

o [t starts with the tender documents — be specific about sustainability, reuse, etc.

e Economic risk can be reduced by including prices in the tender documents
— However, this is difficult in terms of insurance and legal aspects

e It’s difficult for municipal organizations to be risk-tolerant

e Design for disassembly should not be an excuse for reuse

e The earlier, the better — especially in the tender process

o Accessibility and warranty are important
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e Green Cast publishes experiments
e Manufacturers are beginning to take responsibility

e "Law should not be an obstacle"

The Collaboration Pledge

e Culture and behavior

e Collaboration as the core principle

e Collaboration requires mutual trust

e The Collaboration Pledge has been signed by 80 companies
— They have held 10 workshops

e The construction industry is high-conflict by nature

e ABI18 includes rules on collaboration — §33

e Arbitration cases have increased by 20% over the past 6 years
— ABI18 has not had the desired effect

e Behavioral change does not happen through regulation

e It’s about aligning expectations

e We must show consideration and respect for one another

e Create ownership — "We can do it," not "I can do it"

e It’s important to prioritize getting to know each other

e Collaboration must be a focus from the very beginning

e "Walk, call, write" — a concept to prevent misunderstandings:

— First, walk the site together
— If needed, call and talk

— Writing should be a last resort, as it easily leads to miscommunication
e Trust needs to be followed up on continuously
e Collaboration and follow-up should be included in the tender documents
e How do we handle conflicts if they arise?
— It is important to talk about this in advance
e If possible, share an office space
e Positive experiences with conversation cards — like speed dating
e Psychological safety is crucial for admitting mistakes
e Early involvement is not always easy
e "Partnering" as a concept
e We don’t use solutions we don’t know

e Tight schedules are the root of all evil
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Meta-Transcription of
interview with a
construction company

This meta-transcription summarises a semi-structured interview conducted with a
managing director at a mid-sized Danish construction company. The conversation
explored practical perspectives on circular economy, risk distribution, and market barriers

from the point of view of an experienced contractor.

Understanding Circular Economy in Practice

A circular economy, as understood by the interviewee, involves the optimal use of
materials throughout their entire lifecycle. The interviewee described how a material
might start as timber, become particleboard, and eventually end up as part of a shed or a
children’s playhouse. The goal is to retain value for as long as possible in the value chain.

However, the interviewee expressed skepticism about the feasibility of true reuse (as
opposed to recycling) in the current construction context. Issues such as storage,
certification, and handling logistics are seen as significant barriers. For example, reused
windows often require expensive storage and do not offer cost savings, making them
unattractive in traditional procurement processes.

Reuse vs. Recycling: Realistic Pathways

The interviewee identified clear distinctions between reuse and recycling. The interviewee
argued that reuse in its pure form is currently only viable in fringe cases (e.g.,
greenhouses or small private structures) and accounts for a minimal portion of the
market. By contrast, the interviewee sees more immediate potential in recycling, which is
logistically and legally more straightforward.

There is a lack of infrastructure to manage reused components at scale, especially due to
unclear responsibilities for storing, certifying, and reintegrating materials into projects.
Without a reliable destination for such materials, reuse often fails to materialise, despite

good intentions.

Market Dynamics and Lack of Incentives

A recurring theme was the market’s emphasis on the lowest price. As a contractor, the
interviewee is rarely in a position to influence procurement, especially in public projects
where cost is the dominant selection criterion. Even when reused materials offer
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environmental benefits, the lack of financial incentive or cost advantage makes them a

hard sell.

The interviewee emphasised that clients — whether housing associations or private
developers — are generally unwilling to pay the same price for reused materials as they
would for new ones. This economic logic means circularity is rarely prioritised unless

explicitly mandated.

Regulatory and Legal Risk Structures

Risk and liability are major barriers to circular practices. The interviewee noted that
proposing alternative or reused materials exposes contractors to significant legal risks. If
reused materials later fail or deviate from expected performance, the contractor bears
responsibility—even when the original decision was approved by a consultant.

This legal framework disincentivises innovation. Contractors prefer to deliver exactly
what is specified in tender documents, as any deviation may void liability protections.
Without legal reform or shared risk models, few are willing to propose or implement
circular alternatives.

Systemic Fragmentation and Hierarchical Risk Transfer

The interviewee criticised the structural tendency to cascade risk downward through the
construction hierarchy. Clients pass responsibility to consultants, who pass it to
contractors, who in turn pass it to subcontractors. This linear transfer of liability
reinforces conservatism and discourages shared innovation.

The interviewee proposed more balanced risk-sharing models, where contractors and
clients jointly accept responsibility. For instance, if a client assumes 80% of the risk, a
contractor may be more willing to explore reused materials or design alternatives.

Logistics, Standardisation, and Housing Renovation

Drawing on experience with large-scale renovation of social housing, the interviewee
noted that while many components (e.g., kitchen cabinets) appear reusable,
standardisation issues make reintegration difficult. Components often do not fit new
configurations, and housing associations are not structured to handle diverse inventories.

The interviewee argued that greater reuse would require designing components — such as
hinges and cabinetry — to fit universal standards. Without this level of standardisation,
reuse remains logistically burdensome and economically inefficient.

Cultural and Aesthetic Challenges

Cultural expectations and aesthetic norms also play a role. The interviewee described
how Danish housing culture values uniformity and visual quality, whether in single-family
homes or multi-unit buildings. Customised reuse (e.g., different kitchen layouts across

units) creates maintenance challenges and contradicts tenant expectations of consistency.
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The interviewee also acknowledged the administrative burden for housing associations.
Managing a variety of reused fixtures increases costs and complexity, which undermines

circular solutions in practice.

Knowledge Gaps and Professional Backgrounds

The interviewee expressed frustration with the gap between theoretical knowledge and
practical construction experience. The interviewee argued that many contemporary
consultants lack hands-on experience, resulting in unrealistic project designs. The
interviewee proposed that practical construction knowledge should be a formal
requirement for those developing project specifications, especially when integrating

sustainability goals.
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interview with a reuse actor

This meta-transcription summarises a semi-structured interview with the founder and
managing director of a company selling reused bricks and circular construction systems.
The interview explores themes of circular economy, risk management, systemic

resistance, and practical innovation in the Danish building sector.

Defining Circular Economy

The interviewee defines circular economy as the return of building materials to the
construction sector in their original form and function. For example, a brick that once
served as masonry should ideally be used as masonry again. This distinguishes true reuse
from downcycling or energy recovery. Economic feasibility is highlighted as a crucial
element: unless reused materials can compete economically with new ones, they will not
scale. Price structures and lack of mandatory regulations currently favour new products,

often making circular products less competitive.

Risk and Uncertainty

A clear distinction is made between risk and uncertainty. Risk is framed as a legal and
contractual concept—primarily related to warranties, liability, and CE certification.
Uncertainty refers to the unknowns in material history, performance, or delivery
reliability. The company has addressed risk by securing product certification and a
20-year insurance-backed warranty for facade systems using reused brick cladding. This
is especially relevant for international markets like the Netherlands, where extended
guarantees are required.

Market Barriers and Resistance

The interviewee is highly critical of the current industry structure. He describes an
ecosystem where vested interests, lobbying, and regulatory inertia prevent meaningful
circular innovation. Organisations such as Dansk Industri and traditional producers are
seen as protecting their market positions by resisting structural change. Despite technical
feasibility and regulatory breakthroughs, reused materials remain marginalised due to
pricing, procurement biases, and strategic market behaviour from incumbents.

Systemic Critique and Institutional Power

The conversation includes pointed observations about power structures in the Danish
construction sector. The interviewee claims that public funding and sectoral development
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projects are often channelled through a small network of interconnected institutions and
individuals. He describes this as a “mafia-like” ecosystem where the same actors occupy
positions across multiple organisations, thereby reinforcing the status quo and impeding
systemic transformation. Small, green innovators are said to face structural exclusion
from larger opportunities.

Procurement, Guarantees, and Documentation

A major challenge lies in the requirements for guarantees and documentation. Clients
often demand reused materials to perform like new, with identical specifications and legal
warranties. The interviewee argues that this standard is artificial and that CE-marking
combined with insurance can mitigate most of the practical risk. Nonetheless, Denmark’s
building culture still lacks trust in reused materials, unlike in markets such as Sweden or
the Netherlands, where longer warranties are more common.

Investor Hesitancy and Missed Opportunities

Despite proven business cases, international orders, and growing regulation in favour of
reuse, the company has struggled to attract investors. The interviewee attributes this to
short-term thinking, lack of belief in the product, and an overreliance on inefficient
public pilot projects. He contrasts this with private foundations and social housing actors
(e.g., 3F’s investment fund), who have shown more interest in engaging seriously with
reuse at scale.

Scalability and Industrial Strategy

The company has ambitious plans for scaling. With forecasted revenues of up to DKK
100 million over the next three years, the aim is to industrialise brick reuse through
automation and expanded production. However, achieving this requires shifting market
norms, improving logistics, and developing new customer segments—such as social
housing, urban redevelopment, and institutional buyers. Standardisation and reliability
are seen as prerequisites for market expansion.

Collaboration, Timing, and “Urban Mining”

The interviewee is a strong proponent of early-stage collaboration and “urban
mining’—systematically harvesting reusable materials from planned demolitions. For this
to work, a project’s material sourcing must begin years in advance. The current linear
model—demolish and rebuild—must be replaced with one that integrates reuse into the
earliest design and planning stages. Coordination, storage logistics, and timing are key.

Frustration with Sectoral Narratives

Throughout the interview, the participant expresses frustration with the discourse
around risk, sustainability, and innovation. He argues that reused bricks have proven
performance across thousands of buildings and millions of units, yet the sector still
demands more pilot projects and research. He sees this as a deflection tactic that
preserves existing power dynamics while sidelining practitioners who already deliver
real-world solutions.
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Value, Narrative, and Design Culture

Despite the obstacles, the interviewee sees value in storytelling. Clients are increasingly
drawn to the history of the materials—the idea that bricks may come from Lolland,
Odense, or a historic industrial building. This emotional connection enhances the
perceived value and supports market differentiation. However, there is a risk that reused
materials become reduced to niche aesthetics, rather than a serious strategy for emissions

reduction.

Page 186 of 211



Meta-Transcription of
interview with a
construction company

This meta-transcription summarises a semi-structured interview conducted with a senior
project director at a Danish construction and technical contracting company. The
interview explored the practical challenges and systemic barriers to tmplementing circular
economy practices in large-scale construction projects.

Understanding Circular Economy

Circular economy, according to the interviewee, is fundamentally about designing
buildings so they can be disassembled and reused. The interviewee emphasized that
materials should be documented at installation to allow for future reuse or recycling.
This includes having extended material declarations and detailed assembly instructions.
While acknowledging that such measures raise initial costs, the interviewee frames them
as necessary investments for long-term sustainability.

Regulatory Pressure and Market Readiness

The interviewee identifies increasing regulatory pressure as a key driver for circular
practices. New EU regulations and updates to the Danish Building Code are forcing
stakeholders to account for the environmental footprint of both incoming materials and
outgoing waste. However, the interviewee notes a disconnect between regulations and
actual demand: public tenders rarely prioritise sustainability unless required by law. In
practice, developers — especially private ones — often prioritise timelines and costs over

environmental goals.

Barriers to Material Reuse

A central barrier discussed is the lack of an organised secondary materials market.
Platforms like GreenDozer show promise, but offer only limited quantities and
documentation, which are insufficient for large-scale projects such as hospitals or
industrial plants. The interviewee notes that reused materials are typically 50-70% more
expensive than new alternatives, which discourages adoption unless developers have
philanthropic or symbolic motivations.

Another barrier lies in technical risks. For high-risk applications like structural concrete,
the need for certified performance (e.g., load-bearing capacity) complicates reuse. While
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reused bricks and non-structural elements are more viable, installations like piping or
ductwork often cannot be reused due to corrosion or hygiene standards.

Responsibility and Risk Allocation

Risk allocation is a recurring concern. In traditional contract models, contractors are
held responsible even for decisions made by consultants or developers. This discourages
experimentation, as a single defect could bankrupt a company operating on thin margins.
Although newer legal frameworks (e.g., AB18) offer opportunities for shared design
input, the interviewee observes that some developers still attempt to shift full
responsibility onto contractors—something the interviewee warns against unless

insurance coverage is aligned.

Timing and Early Engagement

Early engagement is identified as essential to making reuse work. If a developer commits
early to circular practices, the supply of reused materials can be better aligned with
project timelines. The interviewee proposes that reused materials might best be supplied
directly by the developer (as a developer-provided deliverable) to avoid shifting liability
to the contractor. This, however, requires careful coordination and project planning,

especially for rare or customised components.

Cost, Quality and Aesthetics

The interviewee argues that high material costs and tight construction schedules limit
the use of reused materials to symbolic or philanthropic projects. The interviewee
references notable examples—Ilike a corporate headquarters in Hgje Taastrup—that
demonstrate aesthetic and technical feasibility but were significantly more expensive and
time-consuming than conventional builds.

The interviewee also critiques how short-term budgeting in both public and private
sectors ignores lifecycle costs. Public-private partnerships, where contractors manage a
building post-handover, are seen as better aligned with long-term sustainability, as they
incentivise durable material choices and maintenance efficiency.

Knowledge Sharing and Industry Dynamics

Knowledge dissemination is described as fragmented. Although industry associations and
philanthropic organisations (e.g., Realdania) offer courses and pilot projects, most
learning still happens internally. To address this, the company has built an in-house
sustainability team focused on circularity, particularly in concrete and installation-heavy
projects. Still, progress is slow due to a lack of demand and unclear financial returns.

Cultural Resistance and Procurement Logic

The interviewee characterises the construction industry as deeply conservative—driven
by price competition and risk aversion. The interviewee laments that cost remains the
dominant evaluation criterion in most tenders. Although some developers appreciate
circularity for marketing or aesthetic reasons, there is little structural support for scaling
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such approaches. The interviewee notes that sustainability is often reduced to a “bonus”
rather than a core procurement driver.

Scalability and the Role of Demonstration Projects

While demonstration projects are helpful, the interviewee argues that only regulation or
economic viability will bring circular practices into the mainstream. Large buyers—Ilike
municipalities or pension funds—could lead by example if they accept higher costs in
favour of climate benefits. However, the interviewee remains sceptical about significant
change without either strict legal mandates or proven economic incentives. While
progress has been slower than expected, the interviewee sees potential in better
coordination of demolition and construction, improved market platforms, and stronger
legal frameworks. The interviewee compares circularity to past green innovations (like
wind energy), suggesting that while the business case may be weak now, systemic
support and scale could shift the economics in the future.
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interview with an expert

This section includes a meta-transcription of an interview with an expert in the Danish
building sector with a central focus on promoting sustainable and circular practices within
the built environment. While the foundation does not act as a developer itself, it supports

experimentation, partnerships, and knowledge dissemination in the construction sector.

Defining Circular Construction

The interviewee prefers the term “circular construction” over “circular economy” to
decouple the concept from monetary flow and focus instead on material cycles. They
define circular construction as a process aimed at maintaining building components and
materials at their highest value for as long as possible. It is not seen as a fixed condition,
but rather a continuous movement or ambition. The 9R framework was referenced as a
useful model that illustrates circularity as a scalable and iterative process rather than a

binary state.

Perceived vs. Real Risk in Construction

A key theme in the interview was the difference between risk and uncertainty. The
interviewee highlighted how perceived risk, often stemming from a lack of information or
unclear responsibility, is a major barrier to implementing circular solutions. Despite
reused materials being tested in real life for decades, they are frequently seen as riskier
than new materials, even if the latter are technically less validated. This paradox was
attributed in part to psychological and cultural factors, as well as past scandals such as
the MgO board failures.

Knowledge Gaps and Behavioural Barriers

The conversation underscored the human and behavioural dimension of risk. According
to the interviewee, many actors claim to lack knowledge, but the real challenge is often
not access to information but the time, capacity, and routines to engage with it. Existing
tools, guidelines, and reports are underutilised simply because they are not embedded in
everyday workflows. Risk aversion, habit, and time pressure were described as dominant
factors in preventing the adoption of circular practices.

Scalability and Conditions for Success

The interviewee emphasised the importance of understanding the specific conditions that
enable circular practices to succeed. Successful projects, like kindergartens or housing
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built with reused materials, often benefit from unique circumstances such as nearby reuse
sites, surplus materials, or engaged stakeholders. Scalability, in their view, depends on
recognising and replicating these enabling factors. This includes working within a
geographical radius, project portfolio, or client organisation where reuse is structurally
easier to implement.

Infrastructure, Platforms, and Material Logistics

The interviewee mentioned ongoing support for developing platforms like CirQ, which
function as digital marketplaces or inventory systems for secondary materials. These
tools are intended to lower transaction costs and improve coordination. By analogy, such
platforms could function similarly to real estate or automotive marketplaces, acting as
intermediaries between material owners and users.

Documentation and Material Differentiation

The foundation has supported multiple initiatives, including the “Boost Reuse” project,
which maps which material fractions are easier to reuse or recycle. Materials like crushed
concrete, steel, and brick were seen as promising, while gypsum was highlighted as more
challenging. The key lies in finding the right balance between material properties,
economic feasibility, and processing requirements.

Front-Runners, Case-Based Learning, and Knowledge Sharing

The interviewee cautioned against over-reliance on front-runner cases like iconic reuse
projects or high-budget philanthropic buildings. While inspirational, these are rarely
scalable. Instead, she argued for extracting practical methods and workflows from these
projects and making them accessible through toolkits or design guides. Highlighting both
successes and failures was deemed essential to spreading realistic and applicable
knowledge.

Cultural Change and Internal Organisational Dynamics

The importance of culture and internal communication within municipalities and
developer organisations was another recurring theme. The interviewee noted that success
often depends on whether responsibility is clearly defined and whether the leadership
supports experimentation. Municipalities like Roskilde were referenced as examples
where structural support and mandate helped implement circular projects.

Motivational Structures and Human-Centered Insights

Finally, the interviewee stressed the need to better understand what motivates people,
beyond economics. Ease of use, clarity, health, and a sense of meaning were all identified
as under-explored motivators for sustainable practice. They suggested that better
outcomes might come from engaging with human behaviour, emotion, and practical
experience, not just technical or financial logic.
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interview with a financial
actor

This meta-transcription summarises a semi-structured interview with an expert from a
social housing fund. The discussion focused on systemic risk handling, historical policy

development, and the role of building renovations.

Risk Management through Systemic Monitoring

A key part of the conversation focused on how risk is handled through the Danish
Building Defects Fund. The fund has existed since the 1980s and is funded by a 1% levy
on construction costs (including renovations since 2011). Half of the levy covers repair
costs, while the other half is allocated to systematic experience-sharing across the sector.
The fund’s model includes post-construction inspections after 1 and 5 years, conducted
by peer engineering firms. This creates a feedback loop where knowledge about building
failures directly influences future construction practices. Since the fund’s inception, the
rate of serious defects in new buildings has decreased from 26% to under 0.5%.

Circular Economy and Material Challenges

The interviewee describes a shift in the understanding of circularity—from a naive focus
on end-of-life reuse to a more nuanced focus on adaptability and repair. The real value of
circular design, he argues, lies in building for disassembly and in enabling easier
maintenance and component replacement. Despite increased interest in reuse, he warns
of practical limitations, particularly around uniformity and material quality. Historical
cases of reused bricks or components that failed during structural upgrades highlight the
importance of material testing and conservative use of reused load-bearing elements.

Documentation, Uncertainty, and Material Failures

The conversation emphasized the critical difference between risk (calculable) and
uncertainty (unknown). The interviewee notes that using reused or recycled materials
without sufficient documentation introduces uncertainty that cannot easily be priced or
insured. This is a worst-case scenario for funders and insurers, especially if systemic
material failures occur—such as with the infamous MGO boards or defective roof tiles.
As a mitigation strategy, the fund has invested in aging simulations and material testing
(e.g., wind barriers made of recycled plastic) to assess long-term performance before

approving their use.
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Standardisation and Scalability in Circular Practice

The interviewee strongly emphasised scalability as a requirement for circular practices.
With nearly 8,000 housing areas under renovation, only scalable and standardised
approaches are viable. The lack of uniformity in reused materials poses a major challenge
to this goal. He connects this with efforts at international standard harmonisation, which
have so far revealed significant regulatory discrepancies across Nordic countries—even in
prefab modules and fire safety standards.

Knowledge Sharing and Sector Responsibility

The Danish model relies heavily on distributing responsibility across engineers,
contractors, and public agencies. By involving large parts of the consultancy sector in
inspection roles, the system encourages knowledge-sharing and collective learning. The
interviewee also noted that industry-wide construction knowledge is crucial in legal
contexts, such as arbitration cases. While acknowledging that some small housing
associations might lack technical knowledge, he stressed that advisors and contractors are
expected to stay updated. Failures are still seen, but the system creates strong incentives
to prevent repeat mistakes.

Reuse in Practice and Social Responsibility

While the interviewee does not directly manage reuse operations, examples were given
where housing associations had facilitated reuse by making renovation materials publicly
available, with significant uptake. However, this requires caution—some incidents
involved people accessing active buildings, causing water damage or electrical risks.
Despite such issues, the sector shows strong environmental commitment—even in
lower-income areas. Many organisations install solar panels or adopt reuse strategies for
ethical and sustainability reasons, despite higher costs or limited payback.

Cultural and Aesthetic Considerations

The interviewee highlighted the importance of historical continuity and identity in
renovation. In a case involving the reuse of 19th-century windows, the aesthetic and
material quality justified preserving the original units while adding internal glazing for
energy performance. He praised such approaches as both resource-efficient and culturally
enriching. He also critiqued the industry’s tendency toward uniformity, arguing that
variation and identity matter more in social housing than is often assumed. Residents are
more likely to value and maintain homes with unique characteristics and visible history.

Collaboration, Contracts, and Organisational Reform

Collaboration has historically been weak, with poor coordination and low productivity.
The interviewee notes that the same challenges apply to circularity: improving
cooperation between clients, contractors, and designers is essential. While total
contracting (totalentreprise) offers some promise, it is not a universal solution. The
complexity of scaling innovation across thousands of small firms in the Danish
construction ecosystem demands both educational and contractual reform. Still, the
sector must act urgently—large-scale reform cannot wait decades.
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engineering consultancy

This meta-transcription summarises an interview with o sustainability consultant working
at a Danish consultancy firm specialising in circular construction and climate strategies.
The consultant has a background in building design engineering focusing on energy and

climate, and works primarily with sustainability in the existing building stock.

Understanding of Circular Economy

The interviewee described a practice-oriented and prioritised understanding of circular
economy, which has been developed internally within their organisation and applied in
municipal workshops and project strategies. This model moves from preservation to
minimal intervention, and finally toward reuse or recycling, emphasising the avoidance of

unnecessary resource extraction.

Risk as a Barrier to Circular Practices

Risk was described as a consistent barrier across projects. The consultant noted that
clients, contractors, and designers often express concerns about the performance, liability,
and procurement of reused materials. To mitigate these concerns, the organisation has
worked on strategies involving risk-sharing, such as distributed responsibility between
developers, housing associations, and municipalities. They also mentioned early-stage
coordination and pre-qualification of materials as important steps toward reducing risk.

Human and Cultural Dimensions

The consultant stressed the importance of considering user behaviour and cultural
attitudes in implementing circular strategies. Their organisation includes anthropological
expertise to better understand the social contexts in which circular construction unfolds.
Technical solutions, they argued, will only have limited impact without corresponding
cultural and behavioural change. This human dimension—often ignored in traditional
construction planning—was highlighted as essential for successful long-term

implementation.

Client Trends and Shifting Demand

In recent years, the consultant has observed a shift in client attitudes. While
sustainability efforts were previously consultant-driven, there is now a growing demand
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from clients for reused materials, climate documentation, and circular solutions. This
change is driven partly by evolving public discourse and cultural trends, including the

popularisation of reuse through media.

Scaling and Knowledge Dissemination

Scaling circular practices remains a challenge. Material availability, lack of
standardisation, and resistance to unfamiliar methods were highlighted as key obstacles.
The consultant pointed out that although guidelines exist—for example on risk
assessment or material reuse—they are not widely implemented in practice. Better
dissemination, sector-wide education, and simplified tools were proposed as solutions.

Storytelling and Case Examples

The consultant emphasised the power of storytelling in building acceptance for circular
strategies. Projects that highlight the history and origin of reused materials can foster
emotional and symbolic connections, increasing user engagement. Examples included
reused timber from historical ships or repurposed bricks from local schools, which added
narrative depth to otherwise technical decisions.

Reflections on Practice and Paradigm Shifts

The interview concluded with a reflection on how construction has changed. The
consultant noted that many old buildings have lasted for decades, even without today’s
advanced documentation systems. Meanwhile, today’s risk-averse system often requires
layers of certification and guarantees that may not translate into actual quality. They
called for a shift in both culture and procurement logic—to move beyond compliance
thinking and toward systemic innovation and shared responsibility.

Page 195 of 211



Meta-Transcription of
interview with demolition
and reuse actor

This meta-transcription summarises an interview with a business developer in a large
demolition and recycling company with activities across building dismantling, material
reception, and circular system development. Their role focuses on building value chains
for reused materials and establishing scalable systems for circularity in construction.

Understanding Circular Economy

The interviewee defines circular economy as the effort to reuse existing resources while
ensuring economic viability. A key element in their perspective is to maintain the value
of materials as high in the value chain as possible. Although reuse rates in the demolition
industry are high (typically 95-98%), much of it involves low-value downcycling such as
crushed concrete. Thus, true circularity is tied not only to reuse but to value

preservation and functional reintegration.

Risk as a Systemic Barrier

Risk was highlighted as one of the most significant barriers to circular practices. The
interviewee noted that in construction, the moment risk is mentioned, it tends to halt the
conversation, especially among actors unfamiliar with reused materials. Risk perception
is subjective and varies widely depending on the material category-e.g., using reclaimed
wooden flooring versus structural components. Regulatory and legal structures, such as
personal liability for structural engineers, were identified as a major deterrent, especially

given strict certification regimes in Denmark.

Responsibility, Collaboration, and Missing Actors

The interviewee argued for broader responsibility distribution across the value chain,
emphasising that manufacturers are often left out of the conversation despite being
central to scaling circularity. Without manufacturer engagement, reuse remains
fragmented and lacks systemic support. For example, take-back systems and warranty
re-certification are necessary if reused products are to compete with new ones. Some
progress has been made, such as flooring producers reprocessing reclaimed wood into

re-certified products, but broader change requires market alignment.
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On Material Banks and Practical Realities

The interviewee was sceptical of material banks and large-scale reuse platforms,
suggesting that most construction projects involve long design timelines where materials
can be sourced well in advance. Instead, they advocated for an inverted design
process—one that begins with an understanding of available materials and adapts the
design accordingly. They likened demolition firms to “urban mining companies,”

emphasising the untapped potential in the built environment’s material stocks.

The Role of Legislation and Market Incentives

The conversation turned toward legislation as a primary driver for circular
transformation. The interviewee pointed out that even with COq neutral materials
scoring “zero” in emissions accounting, most clients opt out due to convenience or
short-term costs. Binding legal requirements were deemed essential. The interviewee was
clear: voluntary markets alone will not bring about sufficient change.

Client Types and Circular Demand

Projects that succeed with circularity often depend on individuals within organisations
who are passionate about reuse. Municipalities and public clients occasionally push for
reuse, but widespread adoption is rare. Some reuse-driven projects do result in cost
savings, but only when reuse is integrated early, risks are mitigated collaboratively, and
clear specifications are set from the beginning.

Early Engagement and Procurement Models

Timing was identified as critical. The interviewee emphasised the need for early-stage
collaboration between developers, demolition contractors, architects, and engineers. They
advocated for a shift from vague reuse ambitions in tender documents toward specific,
binding requirements. Without clear allocation of reuse tasks and aligned expectations,
circular ambitions risk being undermined during implementation.

Reflections on Design Culture and Material Aesthetics

While aesthetics matter, the interviewee argued that sustainability should not be
compromised by overly rigid aesthetic ideals. They pointed to successful cases where
architectural identity was preserved using reused materials, sometimes even celebrated
for their patina or historic character. Yet, they also stressed the need to move beyond a
superficial focus on aesthetics and to accept that circular construction may require
rethinking both design and procurement cultures.

Concluding Remarks

The interviewee concluded that circularity in construction is not technically impossible
but is being held back by fragmented responsibilities, weak legislative incentives, and lack
of systemic coordination. They urged the sector to stop using risk as an excuse, stressing
that cost, legislation, and market demand are the real drivers. A stronger role for
legislative frameworks, coordinated procurement, and industry-wide collaboration were
presented as necessary steps toward a viable circular economy in construction.
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interview with a social
housing organization

This meta-transcription summarises a semi-structured interview with a project manager
in a social housing association, responsible for large-scale renovation and transformation

projects.

Interpretation of Circular Economy

The interviewee links the circular economy to the fundamental financing and operational
principles of public housing, where long-term maintenance and renovation are embedded
in the financial model. Circular economy, in this context, is mainly understood as the
reuse and recycling of materials in ongoing and future renovation efforts. However, this
perspective is pragmatic and shaped by institutional and economic constraints.

Risk and Regulatory Constraints

Risk, especially in relation to reused and bio-based materials, was identified as a major
concern. The interviewee described the role of the national Building Defects Fund, which
insures against construction defects in public housing. If a reused or non-certified
material is employed and fails, insurance coverage may be denied. This results in a
cautious approach, where even environmentally beneficial materials (e.g., lightweight
bricks) are rejected if they are not yet recognised by the Fund. Consequently, materials
with higher environmental footprints may be chosen simply to avoid liability.

Material Acceptance and Differentiated Risk

A nuanced understanding of risk levels was conveyed. The interviewee explained that
reused flooring or interior woodwork is more likely to be accepted than reused structural
or facade materials. While the organisation is willing to refurbish and reinstall old
wooden floors, reused bricks without CE certification are seen as too risky. The lack of
insurance recognition for certain reused materials was a recurring theme.

Economic Considerations and Market Readiness

Economics plays a central role in decision-making. The interviewee acknowledged that
reused materials often entail additional processing, documentation, and logistical efforts,
making them more expensive than new alternatives. She also noted that the construction
industry is not yet set up to support circular workflows at scale. For example, reused
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flooring may require individual storage, refurbishment, and logistical planning, which
smaller contractors are unprepared to manage.

Collaboration and Process Innovation

To overcome structural barriers, the organisation has introduced practical experiments
during early project stages—such as testing the refurbishment of old wooden cabinets and
exterior doors. These pilot initiatives have helped demonstrate technical feasibility and
inform procurement processes. Early inclusion of reuse options in tenders was highlighted
as essential for aligning contractor expectations and ensuring buy-in from all parties.

Perceptions, Storytelling, and Stakeholder Involvement

The interviewee highlighted the value of storytelling and visualisation in promoting
reuse, especially to tenants. Many residents initially prefer new over reused materials,
viewing them as superior. To change this perception, the housing association organised
workshops and physical mock-ups to showcase refurbished items. Tenant democracy
plays a significant role, and a large resident board was involved in key project decisions,
including material choices.

Cultural and Organisational Change

The interviewee stressed that circular thinking must be embedded across the entire
organisation, not just driven by individual sustainability champions. While personal
motivation and “intrapreneurs” help spark innovation, structural support—from
management strategy to procurement policies—is essential for broader adoption. A key
barrier is the dominant construction logic of standardisation, efficiency, and
cost-minimisation.

Legislation and Systemic Barriers

A recurring concern was the lack of regulatory requirements for circularity in renovation.
The interviewee supported stronger legal frameworks to push the market and encourage
investment in reuse systems. She pointed out that while the industry produces a wealth
of documentation, a gap remains between theoretical knowledge and practical
implementation. Demonstration projects and hands-on experimentation are seen as
critical to bridging this gap.

Communication and Value Creation

The interview concluded with reflections on the importance of internal communication.
Circular ambitions must be translated into tangible actions at all levels—from project
management to on-site contractors. Without clear communication and shared
understanding of circular goals, even the most well-intentioned initiatives risk being lost
in execution. The interviewee advocated for increased transparency and cross-sectoral
dialogue to support a cultural shift.

Page 199 of 211



Meta-Transcription of
interview with an architect

This meta-transcription summarises a semi-structured interview conducted with a project
architect in one of Denmark’s major architectural firms. Their responsibilities primarily
involve project development, early-stage design (including programming, sketching, and

proposals), and liaising with clients and public authorities.

Sustainability Integration in Design Practice

Sustainability constitutes one of the firm’s core design principles, embedded from the
outset of each project. It is considered in aspects ranging from material selection and site
usage to social sustainability. The firm employs tools such as LCAbyg and One Click
LCA for life-cycle assessments and fosters internal knowledge sharing across projects.
The interviewee notes that new EU taxonomies and climate regulations are expected to
further shape sustainable architectural practices.

Balancing Sustainability and Architectural Quality

According to the interviewee, the traditional dichotomy between sustainability and
architectural quality is increasingly outdated. High-quality architecture today must
necessarily be sustainable. The interviewee cites a specific example from Sweden, where a
residential structure was added atop a reused parking garage—an innovative response
combining circular economy principles with aesthetic and functional considerations.

Client Demands and Sustainability

Public sector clients, particularly municipalities, are described as more inclined toward
requiring sustainability, often through DGNB certifications. Private clients are more
cost-sensitive, although some are beginning to see long-term value in sustainable
investment. The architect emphasizes the need to guide clients through the potential of
sustainable choices, especially in early planning stages.

Economic Constraints and Design Strategies

Economic concerns often arise, particularly with private developers. However, sustainable
solutions are not necessarily more expensive and can, in some cases, lead to cost savings.
Examples include efficient material use, passive energy strategies, and strategic reuse.
The key, according to the interviewee, lies in identifying these possibilities early and
working in close interdisciplinary collaboration.

Page 200 of 211



Aalborg University

Reference Projects and Learnings

The interviewee highlights the “WoodHub” office project in Stockholm as a model for
sustainable and architectural synergy. The building primarily uses wood in both
structural and interior components. Despite the challenges in deviating from traditional
practices, the project stands out as a successful integration of environmental ambition
and design integrity.

Barriers and Future Challenges

A central challenge identified is addressing the sustainability of existing buildings.
Retrofitting and transforming old structures to meet new environmental standards is
often more complex than new builds. Additionally, regulatory frameworks and technical
tools need to evolve to support innovation and facilitate circular design processes.

The Architect’s Evolving Role

Finally, the interviewee reflects on the shifting role of architects. Today’s professionals
must be interdisciplinary, environmentally literate, and proactive. While architects
remain central in integrating various project aspects, they are now also expected to
navigate increasingly complex sustainability frameworks and collaborate closely with

engineers and stakeholders.
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interview with a producer

This section includes a meta-transcription of an interview with a biogenic material
producer. The interviewee is employed at a company that develops and promotes biogenic
construction materials, with a particular focus on implementing these materials in
large-scale B2B contexts. Their work includes strategic partnerships with contractors and
public clients, participation in pilot projects, and lobbying for political and requlatory
support.

Approach to Circularity and Sustainability

Rather than using the term “circular economy,” the interviewee focuses on planetary
boundaries and systemic sustainability. They criticise the ambiguity of terms like
“circular” and “regenerative” and instead align their work with broader environmental
objectives, such as climate impact, biodiversity, and responsible land use. Their strategic
focus is on displacing COs-intensive materials through scalable alternatives that are
photosynthetically derived and locally sourced.

Risk Perception and Economic Uncertainty

The interviewee strongly emphasised the mismatch between perceived and actual risk in
construction. They argued that the industry focuses on short- and medium-term earnings
potential rather than structural risk—despite clear evidence that conventional building
methods are environmentally catastrophic. Risk, in their view, is used rhetorically to
protect existing business models and justify inaction. However, when confronted with
non-standard materials, the industry’s demand for guarantees and insurance becomes a
major barrier.

Systemic Barriers and Financial Structures

A key point raised was that most circular and biogenic initiatives fail due to lack of
economic feasibility. The margins in construction—particularly for executing
contractors—are too narrow to allow for the learning costs associated with novel
materials or circular processes. Without public or philanthropic support, the financial
risk becomes prohibitive. The interviewee mentioned the need for a “guarantee fund” or
risk-sharing mechanism that would underwrite experiments with innovative materials
and methods.
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Regulation and Policy Recommendations

The interviewee called for stronger political action. While public statements and
strategies exist, the lack of binding requirements allows the market to continue
unsustainable practices. They suggested shifting taxation away from labour and toward
resource consumption to incentivise reuse and repair. Furthermore, they advocated for
state-funded baseline research on 10-20 promising materials—including their thermal,
acoustic, and structural properties—to support the development of credible alternatives.

Moisture Risk and Performance Documentation

Moisture performance was highlighted as a core technical concern. While fire safety can
be documented through conventional certification, long-term moisture behaviour in
biogenic materials remains harder to validate. As a mitigation strategy, the company
now embeds moisture sensors in all new builds to gather long-term data. The aim is to
accumulate a robust performance dataset over 5—10 years, which can serve as empirical
evidence in future certification and insurance negotiations.

LCA, Take-Back Models, and Regulatory Loopholes

The interviewee commented on the unintended consequences of current Life Cycle
Assessment (LCA) frameworks. In many cases, biogenic materials are counted as
climate-neutral due to a “plus-one minus-one” accounting model, but their climate
benefits are not fully recognised. Take-back models are emerging as a workaround,
allowing materials to retain value beyond a single use cycle. These systems are viewed as
essential for biogenic producers seeking to stay competitive under current LCA rules.

Collaboration and Industry Culture

Collaboration was described as indispensable. The company routinely works with
architects, contractors, and engineers to co-develop solutions. They actively engage in
industry events and ensure that their materials are integrated from the design phase.
According to the interviewee, only through open collaboration and mutual support can
the current barriers be overcome.

Client Profiles and Motivations

The interviewee noted that clients fall into two main categories: private individuals who
are personally motivated by environmental concerns (often on behalf of their children),
and B2B clients driven either by internal “champions” or by positioning in an emerging
“blue market.” While some institutional clients (e.g., pension funds) are genuinely
motivated, others may be hedging against future regulation. A tension remains between
authentic commitment and strategic branding.
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Meta-Transcription of
interview with a financial
actor

This section includes a meta-transcription of an interview with a technical manager from
a financial fund. The interviewee holds a leadership position at a Danish public building
defects fund that oversees construction quality in the social housing sector.

Understanding of Circular Economy

While not directly working with circular economy frameworks, the interviewee
understands the concept primarily from a resource and materials perspective. They
associate circularity with the reuse of construction materials and the technical feasibility
of integrating them into building processes.

Material Risk and Technical Properties

A central concern was the performance of reused materials. According to the interviewee,
the key issue is whether materials possess the required physical properties for their
intended use. Risks include emissions (e.g., off-gassing harmful substances), insufficient
durability, unknown structural performance, or reduced indoor air quality. Materials
must meet technical standards not only on paper but in practice, especially in long-term
applications.

Legal Frameworks and Quality Assurance

The company operates under a specific legal mandate, including the Quality Assurance
Regulation (Kvalitetssikringsbekendtggrelsen), which requires the use of well-tested and
documented materials. This regulation mandates risk assessments for construction and
renovation in the public housing sector. The interviewee explained that unfamiliar or

undocumented materials often fail to meet these requirements, resulting in rejection or

non-coverage by the fund.

The Risk Declaration Tool

A key part of the conversation focused on a specific tool: the risk declaration
(risikoerkleering). This is intended as a collaborative risk assessment between project
stakeholders and must be signed by the building owner. While it exists as a regulatory
requirement, it is underutilised—only present in about half of inspections in 2023. Worse,
many risk declarations serve as disclaimers rather than as tools for real risk
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minimisation. The interviewee stressed the need for better integration and education

around the tool’s proper use.

Insurance and Responsibility

If reused materials are used improperly e.g., without documentation or contrary to
technical advice, the building defects fund may deny coverage for resulting damages. The
interviewee clarified that the burden of proof lies with those who design and install the
material. This reinforces the importance of robust risk assessments and transparency
about uncertainties. Where documentation is lacking, responsibility for performance

must be accepted by the project’s designers or contractors.

Scaling and Knowledge Infrastructure

Although the fund does not oversee new construction or general renovations, it
sometimes becomes involved when defects occur. In such cases, the reuse of materials is
treated with caution unless supported by thorough documentation. The interviewee
expressed frustration over the lack of a national system for collecting long-term data on
reused or biogenic materials. Without centralised knowledge accumulation, projects
remain one-offs and are difficult to scale.

Support for Experimentation and Innovation

The fund sees potential in using regulatory flexibility, such as Denmark’s allowance for
pilot projects under the Social Housing Law, to trial innovative materials or methods.
However, such opportunities are rarely used. The interviewee suggested that these pilot
initiatives should include systematic experience collection and follow-up, which is
currently missing. They called for greater emphasis on structured learning processes and
long-term tracking of experimental outcomes.

Collaboration and Risk Distribution

Collaboration was described as essential, particularly when it comes to sharing
responsibility for risk and ensuring early coordination among stakeholders. However,
collaboration must be combined with clear accountability, someone must always take
technical and legal responsibility. The interviewee cautioned that without this,

collaboration becomes ineffective, and risk remains unmitigated.

Conservatism and the Way Forward

The organisation is intentionally conservative, but not opposed to innovation. The
interviewee noted a shift in their approach: they now advocate for using existing tools
(such as the risk analysis framework) more actively and correctly. They expressed hope
that through better collaboration, documentation, and transparency, reused materials
could gain greater legitimacy and broader application in public construction projects.
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Meta-Transcription of
interview with a legal
expert

This section includes a meta-transcription of an interview conducted with a legal expert
from a Danish law firm with specialized experience in construction law. The interview
centers on the legal and requlatory barriers, as well as potential pathways, for
implementing circular economy practices in the construction sector.

Contractual Uncertainty and Responsibility

A major challenge highlighted by the interviewee concerns the uncertainty surrounding
legal responsibility when reused materials are implemented in building projects.
Traditional contractual models are not always well-suited to accommodate the complexity
and risk associated with reused materials, especially when questions of liability arise.

The interviewee pointed out that existing contracts often fail to account for who bears
responsibility in the case of material failure when reusing components. In a conventional
setup, contractors are responsible for ensuring that materials meet building code
requirements. However, with reused materials, traceability and certification are often
incomplete or unavailable.

Risk Allocation and Insurance

The legal expert emphasized that risk allocation must be addressed explicitly in
contracts when reused materials are involved. Since insurance companies are generally
hesitant to cover reused materials due to lack of documentation and quality assurance,
the responsibility often falls back on the contractor or the client.

This creates a scenario where actors are reluctant to engage in circular practices unless
contractual models are developed to spread the risk more fairly. Without proper clauses,
the interviewee noted, the legal exposure can be significant—especially for general
contractors.

Documentation and Traceability

Documentation emerged as a recurring legal concern in the interview. In traditional
construction, CE marking and other documentation ensure traceability and liability
chains. In contrast, reused materials often lack this form of traceable history, making
legal compliance and accountability difficult.
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The interviewee noted that without documentation proving structural integrity or origin,
it is legally difficult to ensure that the reused material complies with the Building
Regulations or liability insurance standards.

Standardization and Legal Frameworks

The lawyer expressed the view that greater legal clarity and standardized procedures are
necessary to promote circular construction. There is currently no unified legal framework
specifically addressing the reuse of construction materials, and the interviewee advocated
for a public initiative—perhaps from regulatory authorities or municipal
governments—to create model clauses and certifications for reused materials.

Client Influence and Market Incentives

According to the interviewee, public clients in particular have an important role to play.
If municipalities and housing associations make circular practices a requirement in
tenders, the industry will have stronger incentives to adapt. Market-based changes are
too slow on their own, and legal clarity must accompany client demand to create a viable
shift.

Legal Recommendations for Future Practice

In terms of practical recommendations, the legal expert suggested:

e Including specific clauses on reused materials in standard construction contracts
(e.g., AB 18).

e Establishing shared risk models where clients and contractors jointly take
responsibility.

e Creating third-party certification schemes for reused materials.
e Lobbying for legal amendments or clarification at the national level.
The interviewee concluded that legal innovation and collaboration are essential

components if circular construction is to scale safely and effectively within the current

legal framework.
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Meta-Transcription of
interview with an architect

This section includes a meta-transcription of an interview conducted with an architect.
The interview focuses on the interplay between values, interdisciplinary collaboration, and

design practices within architectural development projects.

Design Methodologies and Tools

Qualitative methods play a central role in the interviewee’s work. Ethnographic
fieldwork, stakeholder interviews, participatory workshops, and urban observations are
commonly used to uncover local narratives and latent needs. These findings form the
foundation of the design process, which is then supported by technical evaluations and
scenario modeling.

The integration of different tools—from spatial simulations to stakeholder
mapping—enables a multidimensional understanding of complex urban issues. However,
the interviewee also notes a methodological tension: metrics can sometimes obscure or

oversimplify the lived realities they aim to quantify.

The interviewee emphasized that while data-driven approaches (e.g., environmental
simulations) are crucial, they must be interpreted alongside experiential and contextual
knowledge. They regard architecture not merely as a technical field but as a social
practice requiring nuanced understanding of place, identity, and community needs.

Stakeholder Collaboration and Process Design

A key theme of the interview is the importance of stakeholder involvement from the
earliest project stages. The interviewee described the design process as co-creative and
iterative, shaped by dialogue between researchers, citizens, and professional actors. This
engagement is essential, especially in socially sensitive contexts, to ensure legitimacy and
lasting impact.

Despite the benefits, the interviewee acknowledged the difficulties of aligning diverse
interests, particularly when institutional agendas, commercial constraints, or political

considerations come into play. Facilitating mutual understanding and shared ownership
often requires careful process design and negotiation skills.

Value Conflicts and Architectural Integrity

Throughout the interview, the tension between architectural values and pragmatic
constraints emerged as a recurring issue. While the interviewee and their team aim to
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prioritize long-term sustainability and inclusiveness, these ambitions are not always
compatible with funding mechanisms or short-term investor goals.

The interviewee pointed out that design proposals sometimes need to be scaled back or
modified to meet financial or regulatory realities. Nevertheless, they stressed the
importance of holding onto core values through clear communication and documentation.
By making design intentions explicit and traceable, compromises can be managed more

transparently.

Organizational Learning and Success Factors

Reflective practice is viewed as fundamental to both research and architectural
development. The interviewee emphasized the importance of continuous learning, peer
dialogue, and structured evaluation in improving future projects. They mentioned
internal debriefs, research dissemination, and external feedback as tools for institutional

learning.
Success, in the interviewee’s view, depends on several factors:

e Strong interdisciplinary and cross-sectoral partnerships.
e Early and inclusive stakeholder engagement.
e Methodological flexibility balanced with value clarity.

e Political and institutional support for integrated urban strategies.

Outlook and Future Considerations

Looking ahead, the interviewee highlighted the need for more systemic frameworks that
support integrated, value-based architectural practices. This includes policy incentives,
education reforms, and knowledge-sharing platforms that align municipal, academic, and

professional efforts.

The interview concluded with a reflection on the potential of architecture to mediate
between technological change and social transformation—provided that design remains
rooted in context, care, and collaboration.
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Consent and Practical Information

e May we have your permission to record the interview?
e The interview will be used anonymously.

e We will send you a draft of our project before submission, should you wish to

review it.

Introduction

e Brief introduction of ourselves and our academic background.
e Short presentation of the project and the purpose of the interview.

e Could you briefly describe your role and the company you work for?

Circular Economy in the Building Sector

e How would you define circular economy?

e Does your company have a shared definition or strategy regarding circularity?

Risk and Uncertainty in Circular Initiatives

e How do you perceive risk in the building process?

e How do risk and uncertainty affect circular activities and the interaction across

construction phases?
e What specific challenges do circular construction projects face in terms of risk?

e How is uncertainty and potential risk managed in projects you have experience
with?

Phase-Based Risk Management

Where would you place yourself/your organization in the building process?

Solutions and Initiatives

e In your opinion, how can risk be minimized in renovation projects involving circular

initiatives?
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e What would make the use of circular materials more attractive and less risky?

e How do you experience collaboration among actors in circular initiatives?
Closing Questions

e Is there anything we have not discussed that you believe is important in relation to
risk and circular initiatives?

e Do you have suggestions for other key people we should talk to in order to gain a
broader understanding of the topic?

e May we contact you later if we have follow-up questions?
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