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semi-structured interviews, participatory ob-

servations, and document analysis were anal-
ysed using the Multi-Level Perspective (MLP)
and Sensemaking Theory. This thesis exam-
ines both the established sustainable building
regime and the emerging regenerative build-
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practices, it remains dependent on the struc-
tures of the current regime to gain broader ac-
ceptance. The study concludes that regener-
ative building is most likely to in [udnce the
sector through gradual recon [guration rather
than complete regime replacement, while con-
tinuing to challenge prevailing assumptions
about how and why buildings are constructed.
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1 | Summary

In Denmark, sustainable building has become an established practice supported by regulations,
certi [cation systems, and assessment tools. However, current sustainable building approaches
primarily focus on reducing negative environmental impacts rather than creating positive ecological
and social outcomes. In response to this limitation, regenerative building has emerged as a
new paradigm that seeks to restore and strengthen natural and social systems. This thesis
investigates how the regenerative building niche can challenge and potentially recon [gure the
current sustainable building regime in Denmark.

The study is guided by the research question: “How can regenerative building challenge and
potentially recon Lgure the current sustainable building regime in Denmark?”. To answer this question,
the thesis examines the existing sustainable building regime, explores how regenerative building
niche is understood and enacted by actors within the niche, and analyses the interaction between
the niche and the regime.

The research combines literature reviews and qualitative ethnographic methods. Initially, a State of
the Art review was conducted to establish the theoretical foundation of regenerative sustainability
and regenerative building. Following, two State of the Practice reviews were carried out to map
the current sustainable building regime and the emerging regenerative building niche in Denmark.
These reviews identi [ed key actors, initiatives, projects, networks, and documents relevant to the
study.

Empirical data were collected through semi-structured interviews, participatory observations, and
document analysis. Interviews were conducted with informants involved in sustainable and
regenerative building in Denmark, while observations were carried out at an industry conference
called “Green Building Council Denmark™. In addition, policy documents, certi Lcation frameworks,
reports, and publications from both regime and niche actors were analysed. The empirical material
was interpreted through a theoretical framework combining the Multi-Level Perspective (MLP) on
socio-technical transitions and Weick’s Sensemaking Theory. This combination made it possible to
analyse both the structural conditions shaping the building sector and the ways actors interpret and
give meaning to regenerative building.

The [ndings show that sustainable building in Denmark constitutes a well-established socio-
technical regime supported by mutually reinforcing policy, socio-cultural, technical, scienti Lc,Jand
market dimensions. Regenerative building is developing as an emerging niche through networks,
knowledge-sharing initiatives, demonstration projects, and a range of niche-level innovations.
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Four key niche-level innovations were identi [ed: Assessing building activity against planetary
boundaries and absolute ecological limits, questioning the need for new square metres through
su [ciehcy, using existing buildings as resources through transformation and continued use, and
rethinking materials through biogenic, reused, blue and local resources.

The thesis [nds that regenerative building both depends on and challenges the existing sustainable
building regime. Existing regulations, assessment methods, and certi[cation systems provide
important structures that can help regenerative ideas gain in[udnce. However, these same
structures may also limit transformative change by translating regenerative ambitions into forms
that [T @xisting practices. As a result, regenerative building faces the challenge of becoming more
widely adopted without losing the transformative principles that distinguish it from conventional
sustainable building.

The study concludes that a complete change of the current sustainable building regime is unlikely
in the short term. Instead, regenerative building is most likely to in [udnce the regime through
a gradual process of recon [guration, where regenerative principles are integrated into existing
standards, policies, and practices. Whether this process leads to genuine transformation or merely a
more advanced version of sustainable building remains uncertain. The thesis argues that the value
of regenerative building lies not only in providing solutions but also in challenging fundamental
assumptions about why, how much, and for whom buildings are constructed.
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2 | Introduction

Within this context, regenerative building has gained attention among actors in the Danish
building sector as a possible alternative to current sustainable building practice. In contrast
to approaches that primarily focus on reducing negative impacts, regenerative building explores
how buildings can contribute positively to ecological and social systems, for example by restoring
ecosystems, supporting biodiversity and improving the relationship between the built environment
and its surrounding context [Akademiet for de tekniske videnskaber, 2026, The Aarhus Centre
for Regenerative Building, n.d.b, Cole, 2012a, Reed, 2007]. It therefore represents a di Lerknt
understanding of the role of buildings, where the aim is not only to limit harm, but to support broader
regenerative processes.

However, the transition toward regenerative building depends on more than new design principles
or material solutions. The Danish building sector is organised through regulations, standards, cer-
ti [cation schemes, professional routines, supply chains, [ndncial models and market expectations.
These elements stabilise the current sustainable building regime and in [udnce which forms of in-
novation are considered realistic and possible to implement [Ministry of interior and housing, 2026,
Green Building Council Denmark, n.d.a, Ministry of interior and housing, 2021], (Stig Hessellund,
2026). Regenerative building must therefore develop in relation to an already established system of
rules, practices and expectations.

This creates a central tension. Regenerative building o [erk a more transformative understanding
of what sustainable building could become, but its development depends on its ability to interact
with a sector structured around existing sustainability tools, regulatory requirements and market
logics. The question is therefore how regenerative building can challenge, adapt to and potentially
recon [gure the current sustainable building regime in Denmark.

This thesis investigates this tension by analysing the relationship between the established sustain-
able building regime and the emerging regenerative building niche. It examines how current regime
structures shape the building practice, how regenerative building is interpreted and enacted by ac-
tors within the niche, and how this interaction creates both possibilities and limitations for a tran-
sition towards more regenerative practices.




3 | Problem analysis

3.1 The evolution of sustainability thinking

The concept of sustainability has developed through shifting scienti [cinsights, political priorities,
and economic paradigms. Early environmental debates in the 1970s were strongly shaped by
concerns about ecological limits, resource depletion, and the [nike capacity of the planet to sustain
continued economic growth [Dryzek, 2013]. These discussions challenged dominant development
models by highlighting the risks of environmental degradation and the long-term consequences of
unchecked consumption [Dryzek, 2013].

A major conceptual turning point occurred with the publication of Our Common Future by the World
Commission on Environment and Development. Here, sustainable development was de [néd as
“development that meets the needs of the present without compromising the ability of future generations
to meet their own needs” [World Commission on Environment and Development, 1987, p.43]. This
formulation reframed sustainability as an integrative project, linking environmental protection with
economic development and social equity. Rather than rejecting growth, the Brundtland paradigm
sought to reconcile development and environmental concerns, emphasising intergenerational
justice and global inequality [World Commission on Environment and Development, 1987].

In the following decades, sustainability became increasingly institutionalised through international
policy frameworks, corporate strategies, and governance mechanisms. During the 1990s and
2000s, this development was often associated with notions of “green growth,” where environmental
improvements were pursued alongside continued economic expansion [Dryzek, 2013]. However,
advances in Earth system science began to challenge the assumption that environmental pressures
could be decoupled from growth. The planetary boundaries framework introduced the idea of a
“safe operating space” for humanity, demonstrating that several critical Earth system processes have
already been pushed beyond stable limits [Ste [ed et al., 2015, Sakschewski et al., 2025]. A timeline
illustrating the evolution of sustainability thinking from the 1970s to the publication of the planetary
boundaries framework in 2009 is presented in Figure 3.1.
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Concerns about ecological limits, Sustainable development becomes
resource depletion, and the finite associated with Green growth, where
capacity of the planet to sustain environmental improvements were
continued economic growt, begin to pursued alongside continued
challenge dominant development economic expansion
1970s 1987 1990s - 20005 2009 >

Our Common Future is published,
reframing sustainability as an
integrative project, linking
environmental protection with
economic development and social
equity

The Planetary Boundaries Framework
was created, challenging the
assumption that environmental
pressures could be decoupled from
growth

Figure 3.1. Timeline for sustainability understanding (Own creation)

These insights have contributed to a growing distinction between “weak” and “strong” sustainabil-
ity. While weak sustainability assumes that natural capital can be substituted by human-made capi-
tal, strong sustainability emphasises that certain ecological functions are non-substitutable and must
be preserved [Neumayer, 2013]. As a result, sustainability discourse has gradually shifted toward a
more critical recognition of ecological limits, systemic risks, and the need for structural transforma-
tions.

Nearly four decades after the Brundtland Report, the realisation of its vision remains contested.
Although global initiatives such as the Sustainable Development Goals, the Paris Agreement, and
the European Green Deal have sought to operationalise sustainability, environmental pressures,
including climate change, biodiversity loss, and resource overuse, continue to intensify [United
Nations, 2015, Ste[ed et al., 2015, United Nations Framework Convention on Climate Change
(UNFCCC), 2015, European Commission, 2019]. One example is that in 2025, ocean acidi [cation
has been assessed as having transgressed its planetary boundary, bringing the total to seven of
nine boundaries exceeded, and thereby marking the crossing of a safe operating space threshold
[Sakschewski et al., 2025]. This underscores that current actions remain insu [cCieht to achieve a
sustainable future.

In addition to failing to meet global climate goals, scholars argue that society is not only facing a
climate crisis, but a “polycrisis,” in which multiple interconnected challenges reinforce one another
[Tooze, 2022]. For instance, climate change can intensify droughts, which in turn can threaten
biodiversity as well as human health and safety.

As it becomes increasingly clear that current approaches to sustainability are insu Lcieht, an
alternative understanding is gaining traction: regenerative sustainability [Cole, 2012a, Reed, 2007].
This approach advocates for more radical change through strategies that challenge the dominant
paradigm in which humans are viewed as separate from nature, nature is seen as something to
be controlled, and sustainable development is primarily framed around reduction and e Lciehcy
[Dryzek, 2013]. In other words, it calls for a fundamental rethinking of the relationship between
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human systems and the Earth system [Cole, 2012a, Reed, 2007]. Within this broader development,
each sector play a crucial role in shaping how sustainability is interpreted and implemented in
practice. One of the most signi Lcant of these, because of its negative impact on the environment, is
the building sector [Institute for Environmental Research and Education, 2025].

3.2 Sustainability in the built environment

The built environment is one of the sectors with the greatest environmental impact, while
also o Lering considerable potential for sustainability transformation [Institute for Environmental
Research and Education, 2025]. It includes the human-made physical surroundings that support
societal activities, such as buildings, infrastructure, and public spaces. As a socio-technical system,
it shapes patterns of resource use, energy consumption, and environmental impact throughout the
life cycle of constructed assets [Institute for Environmental Research and Education, 2025].

The built environment is a major contributor to global environmental pressures. The construction
and operation of buildings account for approximately one-third of global CO, emissions and [nal
energy consumption, underscoring their signi [cance for climate mitigation e [arks [United Nations
Environment Programme, 2024]. If the global polycrisis is to be addressed, it is essential that the
building sector transitions towards practices that remain within the safe operating space of the
planetary boundaries. Consequently, sustainability has become a key concern in both the design
and governance of the built environment.

Early approaches to sustainability in this [eltl were largely characterised by a focus on e [ciehcy
improvements and the reduction of negative environmental impacts, often through technological
optimisation such as energy-e [cieht buildings and improved material performance [Attia, 2018].
These approaches are largely grounded in a mitigation logic, where the aim is to reduce negative
environmental impacts rather than fundamentally transform the relationship between the built
environment and ecological systems [Dryzek, 2013] As a result, sustainability is often understood
in relative terms, where improvements are measured against existing practices rather than against
absolute ecological limits. This raises questions about whether such approaches are su Lcieht in the
context of increasing environmental pressures [Cole, 2012b, Attia, 2018].

From the late 20th century onwards, sustainability in the built environment has increasingly been
understood through more holistic and systems-oriented perspectives. This includes a stronger focus
on the connection between environmental, social, and economic dimensions [Daugelaite et al.,
2021]. It also includes the need to integrate sustainability considerations into planning and design
processes from the beginning, rather than treating them as separate technical additions [Old [eld,
2012].

However, recent assessments indicate that, despite such improvements, the building sector is
not on track to meet climate targets, suggesting that incremental e [Ciehcy gains alone may be
insu Lcieht to address the scale and urgency of current environmental challenges [United Nations
Environment Programme, 2024]. This points to the need for rethinking how sustainability is
approached within the built environment, moving beyond incremental optimisation toward more
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transformative perspectives.

3.2.1 Change of sustainability paradigm for building

The limitations in current building practice highlight the need for a more transformative approach.
As described above, current approaches to sustainable building are often based on relative
improvements, where buildings are assessed against existing practices rather than against absolute
ecological limits. This creates a problem if the built environment is to operate within the safe
operating space of the planetary boundaries. Research on absolute sustainability in the built
environment points to the need to assess building activity in relation to carrying capacities and
ecological limits, while also recognising that such assessments involve methodological choices and
uncertainty [Andersen et al., 2024].

In response to these limitations, a paradigm shift is emerging toward regenerative building, which
seeks not only to minimise negative impacts but to actively enhance the health and resilience of
ecological and social systems [Zhang et al., 2015]. Regenerative building o [erk a fundamentally
di Lerent way of understanding the built environment. Rather than viewing buildings as separate
from nature, they are understood as part of interconnected ecological and social systems [Cole,
2012a, Reed, 2007]. From this perspective, the ambition extends beyond minimising harm to actively
contributing to the health and development of these systems [Cole, 2012a, Reed, 2007].

In contrast to conventional sustainability strategies centred on e [ciehcy and impact reduction,
regenerative approaches emphasise restoration, enhancement, and long-term system vitality [Cole,
2012a, Reed, 2007]. This does not mean that regenerative building provides a simple or fully
developed solution to the challenges facing the building sector. Rather, it represents an emerging
attempt to rethink the role of buildings in relation to ecological limits, social value and living systems.

As a result, the role of the built environment is gradually being reconsidered from limiting negative
impacts to actively participating in regenerative processes. The following State of the Art explores
how regenerative building is currently addressed in research, with a particular focus on key
tendencies and approaches.

3.3 State of the Art: Regenerative building

This State of the Art is based on a narrative literature review and presents how regenerative building
is currently discussed in the academic literature. The purpose is not to provide a full systematic
review of the [eltl, but to identify the main tendencies that are relevant for this thesis. A description
of the method behind the review can be found in Section 6.2.

As described in Section 3.2, the built environment includes several types of structures, such as
buildings, bridges, roads and public spaces. In this thesis, the focus is narrowed to buildings. This
means that the following review focuses on regenerative building rather than the built environment
more broadly.
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3.3.1 Tendencies across literature

Regenerative building is often presented in the literature as a response to the limitations of
conventional sustainable and green building approaches. Rather than focusing only on reducing
negative environmental impacts, regenerative building is described as an approach that seeks to
contribute positively to ecological and social systems [Cole, 2012a, Reed, 2007, Mang and Reed,
2011]. In this sense, the concept marks a shift in how the role of buildings is understood. Buildings
are not only seen as objects that should perform more e Lciehtly, but as parts of wider ecological and
social systems.

A central contribution in the literature concerns the conceptual development of regenerative
building. Cole (2012) describes regenerative design as a co-evolutionary process between human
and natural systems. From this perspective, buildings should not only minimise harm, but actively
support the systems they are part of. Gambato and Zerbi (2019) present a similar understanding by
describing regenerative buildings as systems that combine energy e Lciehcy with broader ecological
functions, such as biodiversity support and food production. These contributions show that
regenerative building is not only about improving building performance, but also about rethinking
the relationship between buildings and their surrounding context.

The literature also contains a critique of existing sustainability frameworks. Ding (2008) argues that
green building approaches can become too focused on e [ciehcy and performance indicators, while
paying less attention to context and wider system e [edts. Zhang et al. (2015) similarly position
regenerative sustainability as a broader framework that integrates ecological thinking and long-
term system dynamics into the built environment. These contributions are relevant because they
show why regenerative building is often framed as more than an extension of existing sustainability
practice.

While the conceptual literature is relatively developed, empirical studies on regenerative building
are still limited. Petrovski et al. (2021), for example, analyse a refurbishment project in Spain
developed under the Living Building Challenge framework. Their study shows how regenerative
strategies can be applied in practice, but also illustrates that such projects are often shaped by very
speci Lc_project conditions. In a Danish context, Hedeskov Living Lab provides another example
of how regenerative principles can be explored through renovation. The project is based on the
transformation of a former school, which now functions as a living lab for experimentation with
regenerative building practices [Aagaard et al., 2025]. Both cases show that regenerative building
can be translated into practice, but they also indicate that the [eld is still closely connected to
experimental projects and speci [Clocal contexts.

Based on the literature, three tendencies are particularly relevant for this thesis:

« Regenerative building is generally positioned as a development beyond conventional sustain-
ability, because it shifts the focus from reducing negative impacts toward creating positive
contributions to ecological and social systems [Cole, 2012a, Reed, 2007, Mang and Reed, 2011,
Zhang et al., 2015].

< The concept is closely connected to a systems perspective, where buildings are understood as
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part of co-evolving relationships between humans, built environments and natural systems
[Cole, 2012b, Mang and Reed, 2011, Gambato and Zerbi, 2019, Plaut et al., 2012].

« Existing research remains largely conceptual and framewaork-oriented, focusing on de [ning,
positioning and structuring the concept, although a smaller number of case studies show how
regenerative principles are beginning to be tested in practice [Cole, 2012b, Zhang et al., 2015,
Plaut et al., 2012, Petrovski et al., 2021, Aagaard et al., 2025].

These tendencies suggest that regenerative building is not yet a fully consolidated practice [eltl. The
literature shares a relatively clear direction, but the concept is still developing. Across the reviewed
sources, regenerative building is mainly understood as a way of rethinking the role of buildings: from
isolated objects with reduced impacts to parts of broader living systems [Cole, 2012b, Gambato and
Zerbi, 2019, Petrovski et al., 2021]. This understanding is visible in theoretical contributions on co-
evolution between human and natural systems [Cole, 2012b], in frameworks such as LENSES [Plaut
etal., 2012], and in case studies where buildings are designed or renovated to support ecological and
social functions [Petrovski et al., 2021].

However, a gap remains between the ambition of regenerative building and its practical implemen-
tation. Several studies propose frameworks and models for working with regenerative principles
[Plaut et al., 2012, Craft et al., 2017], but more recent research indicates that these approaches are
still di Cculk to integrate into ordinary building processes [Kasina et al., 2025, Pavez et al., 2024]. This
suggests that the [eltl has developed a relatively strong conceptual foundation, but that methods,
standards and project delivery approaches are still less mature.

In Denmark, regenerative building has also started to receive attention within the building sector.
However, the academic literature still provides limited insight into how regenerative building is
understood, interpreted and prioritised by the actors involved in building projects. This is important
for the thesis, because the transition toward regenerative building does not only depend on concepts
and frameworks, but also on how actors make sense of the concept and translate it into practice.

3.4 State of the practice: Sustainable building in Denmark

To understand how regenerative building can emerge as a new paradigm within the construction
industry, it is important to [rst outline the current state of sustainable building practices in
Denmark. As regenerative building develops in relation to the existing sustainable building sector,
current actors, networks, projects, and strategies may in [udnce how regenerative approaches are
understood and adopted. This section therefore provides an overview of key actors, initiatives,
and developments within the Danish sustainable building industry in order to contextualise the
emergence of regenerative building. A description of the method applied for this state of the practice
can be found in Section 6.2.
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3.4.1 Current projects, strategies and networks for sustainable building in
Denmark

Sustainable building in Denmark has not yet applied the regenerative sustainabilty paradigm broadly,
but is still mainly based on a sustainability paradigm focused on minimization or avoidance of nega-
tive impact on the environment [Akademiet for de tekniske videnskaber, 2026]. Multiple companies
o Lerlsustainability services for building projects in Denmark, and various cases of buildings exist,
where sustainable strategies have been applied e.g. the UN City and Amager Bakke (Copenhill) in
Copenhagen [Wonderful Copenhagen, 2022]. This indicates a well, although still evolving, estab-
lished practice within the building industry.

Sustainable building has also become a priority for the Danish government, partly due to national
sustainability goals, but also in response to increasing pressure from the EU to promote more sus-
tainable building practices across member states [Ministry of interior and housing, 2021]. In 2021,
the Ministry of the Interior and Housing published a national strategy for sustainable building enti-
tled National Strategy for Sustainable Construction [Ministry of interior and housing, 2021].

The strategy outlines 21 action points to be implemented between 2023 and 2030 [Ministry of interior
and housing, 2021]. Some of these have already been completed, while others are currently being
implemented or have not yet been initiated [Ministry of interior and housing, 2021]. One of these
actions is the establishment of a coordination committee called Koordineringsudvalget, whose pur-
pose is to act as a link between the industry and the government [Ministry of interior and housing,
2021, n.d.]. The Koordineringsudvalg consists of various actors from the building industry; however,
the majority represent umbrella organizations that speak on behalf of multiple smaller companies,
such as the Danish Association of Architects, the Green Building Council Denmark, and the indus-
try association for Danish building centres [Ministry of interior and housing, n.d.].

As a counterpart to the Koordineringsudvalg, a group of industry actors has formed a network
known as Strateginetveerket for Baeredygtigt Byggeri [Strateginetveerk for baeredygtigt byggeri, n.d.].
This network includes some of the same actors as the Koordineringsudvalg, such as the Green Build-
ing Council Denmark and Realdania, but also involves additional stakeholders, including the Tech-
nical University of Denmark (DTU) and IDA (The Danish Society of Engineers) [Strateginetvaerk
for baeredygtigt byggeri, n.d.]. The purpose of the Strateginetveerket for Baeredygtigt Byggeri is to
support the realisation of the ambitions for sustainable building in Denmark, as outlined by both
the Ministry of the Interior and Housing and the building industry [Strateginetveerk for baeredygtigt
byggeri, n.d.].

In addition to these networks, several research projects are currently being conducted with the
aim of generating further knowledge on sustainable building practices [Aalborg University, 2025,
Copenhagen University, n.d.]. One such project is a collaboration between the DTU, Aarhus
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University, the University of Southern Denmark, and Aalborg University, titled Civil Engineering
and the Green Transition in the Built Environment [Aalborg University, 2025]. The purpose of this
project is to develop solutions for sustainable and resource-e [cieht building [Aalborg University,
2025].

Another ongoing research project is Sustainable Building Materials, conducted by Realdania and the
University of Copenhagen [Copenhagen University, n.d.]. This project focuses on building materi-
als, aiming to explore more sustainable material solutions and to develop knowledge on how these
materials can be applied in practice [Copenhagen University, n.d.].

An overview of the projects, strategies and networks adressed in this state of the practice can be
found on Figure 3.2.
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Figure 3.2. This [gure presents a map of the current networks, strategies and projects in Denmark that are
part of the sustainable building industry (yellow circles), as well as the actors behind (green). A group of
multiple actors is coloured in orange. The arrows indicate the connections between actors. Some actors are
connected to more than one network, project or/and strategy (e.g., Realdania), while others have
collaborated with a network without being formal members; these are represented by dotted arrows. Own
creation.

The sustainable building industry in Denmark has evolved into a well-established [eltl with a wide
range of stakeholders involved. This state of the practice has outlined some of the current initiatives
within the sustainable building sector, as well as a selection of its many actors. While sustainable
building practices continue to evolve and improve, they have developed from a niche concept into
a generally accepted approach that has already been applied in multiple building projects across
Denmark [Wonderful Copenhagen, 2022].

However, current sustainable building practices are largely based on a sustainability paradigm
focused on the minimization and avoidance of negative environmental impacts, and do not generally
incorporate the principles of regenerative sustainability. If regenerative sustainability is to become
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part of Danish building practice, the existing sustainability paradigm will need to undergo a
fundamental shift (see Section 3.2.1).

3.5 State of the Practice: Regenerative building in Denmark

This second state of the practice examines which actors are actively and publicly engaging
with regenerative building, in order to identify who is driving the potential transition towards
regenerative building.

3.5.1 Growing interest in regenerative building practices

Regenerative sustainability is not only gaining popularity in research but also within the Danish
building industry [Aarhus University, 2023, Akademiet for de tekniske videnskaber, 2026].
Although published material remains limited, and only a few companies have publicly announced
that they are exploring and/or working with regenerative building practices, several projects and
networks have been initiated within the last three years (2023-2026) [The Aarhus Centre for
Regenerative Building, n.d.b, Realdania, 2025, Akademiet for de tekniske videnskaber, 2026]. An
overview of the networks and actors can be seen on Figure 3.3. Each network of actors will be

Seren Jensen

described in this Section.

Erik Arkitekter A/S

AT e

Alexandra Instituttet Innovations Fonden
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Figure 3.3. This [gure presents the current networks in Denmark that are exploring regenerative building
(yellow circles), and the actors involved (green). The arrows indicate the connections between actors and
networks. Some actors have collaborated with a network without being formal members; these are
represented by dotted arrows. A subset of the arrows is highlighted with thicker lines, indicating that these
actors are key drivers of the respective networks. Own creation.

N

Arup (UK Architecht
company)

One of the earliest initiatives was led by Aarhus University, the Aarhus School of Architecture,
and Sgren Jensen (consultancy), when the research center Aarhus Center for Regenerative
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Building (ACRB) was established in 2023 [The Aarhus Centre for Regenerative Building, n.d.b,
Arkitektskolen Aarhus, n.d., Sgren Jensen, n.d., Aarhus University, 2023]. The research center is
primarily led by Aarhus Universitet, Aarhus Arkitektskole and Sgren Jensen, but does also have
Cebra (architect company), Erik Arkitekter A/S (architect company) and Alexandra Instituttet
(research institute) as partners. ACRB has quickly become one of the key stakeholders in Denmark
working to explore and advance regenerative building practices [The Aarhus Centre for Regenerative
Building, n.d.b].

Consistent with the academic literature, ACRB emphasises the need for a shift toward a regenerative
sustainability paradigm within the building sector to address the current planetary climate crisis
[The Aarhus Centre for Regenerative Building, n.d.b]. As a result, ACRB seeks to inspire
dialogue around this paradigm shift and to facilitate collaboration among stakeholders, supporting
knowledge sharing and the development of innovative, collaborative projects [The Aarhus Centre
for Regenerative Building, n.d.b].

The Danish companies Realdania and Innovationsfonden have likewise initiated a research
network on regenerative building, in which multiple stakeholders can participate [Realdania, 2025,
Innovationsfonden, 2025]. The network closed for applications in 2025 and is currently facilitated
by BLOXHUB [Realdania, 2025]. As the network is still in its early stages, no research outputs or
publications have yet been released.

In addition to the network initiated by Realdania and Innovationsfonden, Realdania is also the main
actor behind the initiative: Hedeskov Center for Regenerative Practice [Aagaard et al., 2025]. The
redesign of the former school was carried out in collaboration with Local Works Studio (architecture
[roh), Djernes & Bell (architecture Lroh), BUILD, and Aalborg University [Aagaard et al., 2025].

Another Danish organisation that has begun to explore regenerative building is Akademiet for de
Tekniske Videnskaber (Academy of Technical Sciences) [Akademiet for de tekniske videnskaber,
2026]. In collaboration with Aarhus University, Rambgll, NXT and Arup, they have established a
Mission Lab that publishes articles and reports on regenerative building [Akademiet for de tekniske
videnskaber, 2026]. In addition to knowledge sharing and inspiration, the Mission Lab facilitates
workshops open for actors outside the network four times a year, each focusing on diLerknt
perspectives within regenerative building [Akademiet for de tekniske videnskaber, 2026].

While published material on regenerative building from stakeholders in the Danish building
industry remains limited, the establishment of these networks indicates a growing interest within
the industry in engaging with regenerative building. However, as described in Section 3.3,
this emerging sustainability paradigm has not yet been widely applied in mainstream building
practice, indicating a gap between niche innovations in regenerative sustainability and the broader
sustainability practices in the sector.
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4 | Research Question

The concept of sustainability has evolved through various paradigms, re [edting shifting understand-
ings of the relationship between society, the economy, and the natural environment. An increasing
number of actors now identify regenerative sustainability as a potential next dominant paradigm.
Regenerative sustainability challenges prevailing sustainability discourses by advocating for deci-
sions and practices that generate net-positive environmental and social impacts, grounded in whole-
systems thinking and a living-systems worldview.

If the current environmental polycrises are to be e[lectively addressed, more transformative
approaches within the building sector are necessary. Regenerative building represents one potential
pathway for such transformation, but its contribution depends on how it is translated into practice
and whether it can address absolute ecological limits rather than only relative improvements.

For regenerative building to become the dominant practice within the Danish building sector, a
systemic transition is required, in which current niche innovations become broadly accepted and
integrated into mainstream practice (the regime). To address this need for transformation within
the Danish building sector, this master’s thesis is guided by the following research question:

How can regenerative building challenge and potentially recon [gure the current
sustainable building regime in Denmark?

The research is structured around the following three sub-questions:

Subquestion 1

How do the regime dimensions of sustainable building in Denmark shape and stabilise current
building practices?

Subquestion 2

How is regenerative building interpreted by actors within the niche, and how is it enacted through
emerging niche innovations and niche-building processes?

Subquestion 3

How does the interaction between the sustainable building regime and the regenerative building
niche shape the possibilities and limitations for a transition towards more regenerative practices?

13



5 | Theoretical Framework

This chapter presents the theoretical foundations that guide the analysis of this thesis. It [rst
outlines the project’s theories of science, focusing on social constructivism and evolutionary theory.
Social constructivism is used to understand how meanings of sustainability and regenerative
building are constructed through interaction between actors, while evolutionary theory provides
a perspective on how new practices and innovations emerge, develop and may contribute to broader
socio-technical change.

The chapter then introduces the Multi-Level Perspective (MLP) as the central transition theory used
in the thesis. Weick’s Sensemaking Theory is included as a complementary perspective, because
the thesis also examines how actors interpret and enact regenerative building in practice. Together,
these perspectives make it possible to analyse regenerative building both as a socially constructed
concept and as an emerging niche within a broader socio-technical transition.

5.1 Theories of Science

This section presents the theories of science perspectives that inform the thesis. The project is
primarily grounded in a social constructivist understanding of knowledge, because it investigates
how actors interpret and give meaning to regenerative building. In addition, evolutionary theory
is used as a perspective on change, as the thesis analyses how niche-level innovations may develop
over time and interact with an established socio-technical regime.

5.1.1 Social Constructivism

Social constructivism understands knowledge and meaning as socially produced rather than simply
discovered. From this perspective, concepts, problems and interpretations are shaped through
interaction, language and shared social contexts [Berger and Luckmann, 1966, Vygotsky, 1978].
This means that the way actors understand a concept such as regenerative building is not treated
as [xad, but as something that is formed and negotiated through practice, professional roles and
broader cultural assumptions.

This perspective is relevant for the thesis because regenerative building is still an emerging and
unsettled concept. Di Lerknt actors may therefore attach di Lerbnt meanings to it depending on their
position in the building sector, their professional background and their practical experience. A social
constructivist perspective supports the thesis’ focus on how regenerative building is interpreted,
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discussed and made meaningful by actors within the Danish building sector [Berger and Luckmann,
1966].

Methodologically, this perspective supports the use of qualitative interviews, document analysis
and observations. These methods are used not to uncover one objective de [nikion of regenerative
building, but to analyse how di Cerknt understandings of the concept are expressed in interviews,
documents and observed settings. In this way, the empirical material is treated as a source
for analysing meaning-making rather than as direct access to a single [xdd reality [Berger and
Luckmann, 1966, Vygotsky, 1978].

5.1.2 Evolutionary Economics Theory

Evolutionary economics theory is used in this thesis as a perspective on how socio-technical systems
change over time. Change is understood as a gradual and non-linear process in which new ideas,
practices and technologies emerge, are tested, selected and potentially stabilised over time [Nelson
and Winter, 1982]. This perspective emphasises experimentation, learning, adaptation and path
dependency rather than linear development [Nelson and Winter, 1982, Geels, 2002].

This is relevant because regenerative building is analysed as an emerging niche in relation to the
existing sustainable building regime. In the Multi-Level Perspective, niches function as spaces
where new practices and technologies can develop, while regimes act as selection environments
that shape which innovations are supported, adapted or excluded [Geels, 2002, 2011]. Evolutionary
economics theory helps frame the thesis’ understanding of transition as a gradual process in which
regenerative building may challenge, adapt to or become absorbed by existing regime structures.

5.2 Transition Theory: The Multi-Level Perspective

The theoretical framework of this thesis draws upon transition theory, and speci Lcally the Multi-
Level Perspective (MLP) [Geels, 2011]. The MLP provides a framework for analysing socio-technical
transitions to sustainability by bridging technological studies with evolutionary economics. Geels
(2011) constructs this framework around three levels: niche-innovations, socio-technical regimes,
and the socio-technical landscape. All three levels will be described in the following sections.

5.2.1 The Three Analytical Levels

The MLP distinguishes between three nested, hierarchical levels of socio-technical organisation,
each characterised by distinct degrees of stability and structuration. These levels are not ontological
descriptions of reality but rather analytical and heuristic concepts that serve to order and simplify
the analysis of complex, real-world dynamics [Geels, 2011]. The following subsections elaborate each
level:
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The Socio-Technical Landscape

The socio-technical landscape constitutes the broadest, most macro-level context within which
transitions unfold. It describes the landscape as an extrinsic environment that actors at the niche
and regime levels cannot in [udnce in the short term [Geels, 2011]. It includes deep structural trends
such as macro-economic patterns, demographic shifts, political ideologies, societal values, and large-
scale environmental developments, most notably climate change [Geels, 2011]. The landscape is
characterised by a slow rate of change and a high degree of inertia; however, sudden shocks such as
[nancial crises, wars, or extreme weather events can also constitute landscape-level developments
[Geels, 2011].

The Socio-Technical Regime

At the meso-level, the socio-technical regime represents the dominant, stable con [guration of rules,
institutions, technologies, practices, and actor networks that together perform a societal function
and in this case, the provision of the built environment. Geels (2002, 2011) de [nds the regime
as a semi-coherent set of rules that orient and coordinate the activities of social groups involved
in the reproduction and maintenance of the existing system. These rules encompass cognitive
routines (shared problem de [nikions, approximations, and search rules), normative assumptions
(values, behavioural norms, and role expectations), and formal regulations (laws, standards, and
institutional protocols) [Geels, 2011]. Geels (2011) further di Lerkntiate between [vd dimensions of
regimes within the regime level, see Figure 5.1, those are the following:

e Socio-cultural regime: e.g. rules in the form of cultural norms and values.

e Policy regime: e.g. legislation, standards, procedures and/or strategies adopted by the
government.

e Science regime: e.g. Research networks and scienti [Cpublications.

« Technological regime: e.g. technical standards, functional requirements, practical methods
and tools.

« User and market regime: e.g. customer/market demand, expectations and assumptions.
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Figure 5.1. This Figure is from Geels’s article: The multi-level perspective on sustainability transitions:
Responses to seven criticisms (2011). 1t shows the [vd dimensions of the regime: Socio-cultural regime, Policy
regime, Science regime, Technological regime, and User and market regime.
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The regime concept is critical to the MLP because it explains why existing systems are so resistant
to change. The alignment and mutual reinforcement of regime rules across multiple dimensions-
technology, policy, markets, cultural meaning, science, and industry, create powerful lock-in
mechanisms [Geels, 2011]. Incumbent actors, who have invested heavily in existing technologies
and competencies, tend to favour incremental innovation along established trajectories rather than
radical alternatives that threaten their sunk investments and institutional positions [Geels, 2011].
Change within the regime is therefore typically path-dependent and incremental, occurring within
the rules of the game rather than altering them fundamentally.

Niche and Niche-Level Innovations

At the micro-level, niches are protected spaces where radical innovations can emerge, develop and
gain momentum, shielded from the full selection pressures of the mainstream market and the
incumbent regime [Geels, 2011]. Such protected spaces may include research and development
laboratories, pilot projects, demonstration initiatives, subsidised programmes or small dedicated
market segments where actors are willing to experiment with alternatives to the status quo [Geels,
2011]. Compared to the socio-technical regime, niches are less stable and less institutionalised, but
they are important because they allow alternative ideas, practices and technologies to develop before
they are exposed to full regime selection pressures.

In this thesis, regenerative building is understood as an emerging socio-technical niche. It is not
treated as one single technology, one isolated project or one [xdd de [nikion, but as a developing
[elt in which multiple alternatives to the current sustainable building regime are being explored.
These alternatives are analysed as niche-level innovations. This term is used to distinguish the thesis’
analytical categories from the broader MLP concept of niche innovations. While niche innovations
in the MLP refer generally to radical alternatives emerging within protected spaces [Geels, 2011],
niche-level innovations in this thesis refer more speci Lcdlly to the identi Led practices, logics and
systems through which regenerative building is enacted within the broader niche. This includes not
only technologies, but also assessment logics, spatial practices and material systems. This broader
use is necessary because regenerative building challenges the regime not only through new materials
or construction methods, but also through new ways of assessing ecological limits, questioning
spatial demand, and rethinking the use of existing buildings.

The thesis also distinguishes between niche-level innovations and supporting niche-building processes.
Niche-level innovations refer to the emerging alternatives through which the niche is made practical.
Supporting niche-building processes refer to the activities that help these alternatives develop,
become more credible and gain coherence. These processes include learning, documentation,
testing, networking and demonstration. They are not treated as niche innovations in themselves,
but as processes that support the development and stabilisation of the niche. This distinction is
important because a niche does not only develop through individual innovations, but also through
the learning processes, actor networks and shared expectations that make those innovations more
visible and transferable.
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Figure 5.2. Figure illustrates how this thesis operationalises the niche concept. Own creation.

Niche-level innovations feed into the development of the regenerative building niche, while
supporting niche-building processes help these niche-level innovations gain coherence, credibility
and momentum. The [gdre also illustrates that potential in [Ifdation into the socio-technical regime
requires further alignment and stabilisation of the niche (see Figure 5.2.)

5.2.2 How does change happen in the multi-level perspective transitions model?

Having de [ndd the three analytical levels and operationalised the niche concept for this thesis, the
next question is how change occurs between these levels. In the MLP, transitions are understood
as the result of interactions between landscape pressures, regime instability and the development
of niche innovations [Geels, 2002, 2011]. Under normal conditions, the socio-technical regime
is relatively stable due to the alignment of its di [erent dimensions, such as market structures,
regulations, user practices and technological systems [Geels, 2002]. However, this stability may
weaken during certain periods, for example due to pressures from the socio-technical landscape
or because elements within the regime no longer support one another [Geels, 2002]. Such
destabilisation can create openings where niche innovations may gain momentum and begin to
in [Cudnce the regime.
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Figure 5.3. The multi-level perspective transition model developed by Geels illustrates how landscape
pressures can destabilise the socio-technical regime and create windows of opportunity for niche
innovations to become aligned, gain momentum and potentially contribute to regime change [Geels, 2002].

As the stability of the socio-technical regime weakens, pressures from the landscape may create
what Geels (2002) describes as windows of opportunity (see Figure 5.3). These windows represent
areas within the regime where existing structures and practices become unstable, thereby creating
opportunities for alternative approaches and innovations to emerge. Niche innovations may take
advantage of these openings and become incorporated into the regime if they are su LCciehtly
developed, aligned with broader changes, and supported by relevant actors and institutions [Geels,
2002].

Another pathway through which niche innovations may transition to the regime level is by gradually
evolving into a new socio-technical regime. In this case, the niche innovation does not become
integrated into an existing regime, but instead develops into an alternative regime of its own [Geels,
2002]. This can occur through an evolutionary process in which multiple radical niche innovations
gradually align, mature, and stabilise into a more coherent and dominant niche [Geels, 2002]. As
this niche gains stability, institutional support, and broader adoption, it may eventually develop into
anew socio-technical regime. This process is illustrated in Figure 5.3, where multiple smaller arrows
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gradually merge into a single thicker arrow.

For this type of transition to occur, broader changes at the landscape level are often necessary
to create pressure for systemic change and open new windows of opportunity [Geels, 2002].
Such pressures may arise from political shifts, socio-cultural changes, economic developments,
or environmental crises that challenge the existing regime and create favourable conditions for
alternative socio-technical con [gurations to emerge.

It is essential to understand that this change, where radical niche innovations become part of the
socio-technical regime or a new socio-technical regime, does not happen overnight, but gradually
over alonger period of time. One pattern described by Geels (2002), is called niche cummulation, and
refers to the process of multiple niches culminating over time, as more and more niche innovations
become accepted into the socio-technical regime. This often starts through technical add-on and
hybridisation, a speci [CCmechanism mentioned by Geels (2002), where new technologies link up
with established technologies. This can make the breakthrough of niche innovations easier, as the
new technology does not compete directly with established technologies.

A second mechanism described by Geels (2002), is that “new technologies break out of niches by riding
along with growth in particular markets” [Geels, 2002, p.1272]. In this type of transition pathway,
niche innovations gain momentum because they are able to respond to emerging market demands or
changing user preferences [Geels, 2002]. For example, increasing demand for technologies with net-
zero emissions may create favourable market conditions for niche technologies that can ful [I'these
requirements. As these technologies become more widely adopted and economically viable, they
may gradually evolve from protected niche innovations into established socio-technical practices
and technologies within the regime.

The [ndl mechanism described by Geels (2002) is cascade dynamics, which refers to the way changes
within one element of the socio-technical regime can generate ripple e [edts throughout the wider
regime. In other words, a change in one dimension of the regime often triggers changes in related
dimensions, which may subsequently lead to further transformations across the system.

From a transition perspective, this means that when a niche innovation becomes integrated into
one part of the socio-technical regime, it can destabilise existing alignments and create pressures
for adjustment in other elements of the regime. These adjustments may in turn open new windows
of opportunity for additional niche innovations to be incorporated [Geels, 2002]. Consequently,
transitions can develop through cumulative and interconnected processes of change, where the
adoption of one innovation facilitates the integration of others over time.

5.2.3 Rationale for Employing the Multi-Level Perspective

The inclusion of the MLP in the theoretical framework of this thesis is motivated by the recognition
that the shift from conventional sustainable building practices toward regenerative building in
Denmark constitutes a socio-technical transition. This transition concerns not only individual
technologies, but also the broader system of rules, actor networks, material infrastructures and
cultural meanings that together shape the built environment sector. Understanding such a transition
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requires a framework capable of capturing the multi-scalar, multi-actor and processual nature of
systemic change, which the MLP is speci Lcally designed to address [Geels, 2011].

Transition theory is used to understand where the transition toward regenerative building is
currently taking place, how the existing sustainable building regime is stabilised, and how niche-
level innovations may develop toward broader regime in [udnce. By situating emerging regenerative
building practices within the MLP framework, this thesis can identify whether they currently
operate at the niche level, examine the characteristics and stability of the existing sustainable
building regime, and analyse how niche developments may interact with regime structures. This
analytical structure enables a systematic investigation of both the enabling conditions and the
barriers to a transition toward more regenerative building practices.

5.3 Sensemaking Theory

One of the main criticisms of Geels’s (2011) multi-level perspective (MLP) is its limited emphasis on
how actors interpret and understand technologies, and how these understandings in [udnce socio-
technical transitions. To address this limitation, a second theoretical perspective is applied in this
project; sensemaking theory by Weick et al.’s (2005). This perspective adopts a social constructivist
approach to examine how actors make sense of new technologies and how these interpretations
shape the development and direction of transition processes [Weick et al., 2005].

5.3.1 Origins and De [nikion of Sensemaking

Sensemaking emerged in organisation studies during the 1970s and 1980s as a response to what
Weick et al. (2005) saw as a critical blind spot in traditional management and decision-making
theories. While classical approaches such as rational choice theory or behavioural decision theory
concentrated on how people choose between alternatives, Weick et al. (2005) argued that these
models presupposed something that is, in practice, deeply problematic; that actors already share a
clear and stable understanding of the situation they are in. In complex, ambiguous, and dynamic
environments, this assumption rarely holds.

Weick et al. (2005) shifted the analytical focus from decision-making to meaning-making.
Sensemaking says, before any decision can be taken, individuals must [rst construct a plausible
narrative that explains what is going on here [Weick et al., 2005]. Sensemaking is thus the cognitive
and social process through which people transform an equivocal stream of experience into an
organized account that allows them to act. This theory is useful because the real world is often
confusing; situations are unclear, information can be contradictory, and everyone involved has
di Cerbnt backgrounds, perspectives, and goals [Weick et al., 2005]. Sensemaking provides a
vocabulary for studying how order, meaning, and coordinated action nevertheless emerge from this
equivocality.

5.3.2 The Seven Properties of Sensemaking

Weick (1995) characterises sensemaking through seven interrelated properties, which together
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describe how meaning is constructed in organisations.

These properties are:

Grounded in identity construction: Sensemaking begins with the sense-maker. How a person
interprets an event depends heavily on who they believe they are and what their role is.
Retrospective: Weick argues that people can only truly understand their actions after they
have occurred. By looking back at what just happened, people assign meaning to it.

Enactive of sensible environments: People do not just passively react to an objective
environment; they actively create or "enact" the environment they face through their actions
and reactions. When stakeholders act based on their interpretations, they change the
environment, which then requires more sensemaking.

Social: Even when someone is thinking alone, sensemaking is a highly social process. Our
interpretations are heavily in [udnced by the actual, implied, or imagined presence of others.
Industry norms, peer pressure, organizational culture, and shared vocabulary all dictate how
an individual makes sense of a new concept.

Ongoing: Sensemaking never truly starts or stops; it is a continuous, Lawing process. People
are always "in the middle of things." When an unexpected event interrupts this continuous
Law (like a sudden change in building regulations or a crisis), sensemaking e Larks spike as
people scramble to restore order and meaning.

Focused on and by extracted cues: In a complex world, people are bombarded with too much
information to process. Therefore, they focus on a few familiar, salient details and use those
small details to build a larger narrative. They often ignore information that does not [fihe
narrative they are building.

Driven by plausibility rather than accuracy: This is arguably the most famous aspect of Weick’s
theory. When faced with ambiguity, people do not need the objective, 100% accurate "truth”
to move forward. They just need a story that is credible, [islthe facts they have, and provides
enough structure to allow them to take action

Sensemaking is not a private, purely cognitive activity, but a continuous, social, and identity-laden

process in which actors notice selected cues, bracket them within their own frames of reference, and
weave them into stories that are good enough to keep working with [Weick, 1995].

While all seven properties of sensemaking o Lerl valuable theoretical insights, this project focuses
speci Lcdlly on four properties that most e [edtively utilize the obtained empirical data. By
concentrating on these four areas, the project best leverage the depth of the interviews and
observations, allowing to gain a precise and nuanced understanding of how regenerative building
practices are interpreted and enacted in the [eltl. To analyse how actors within the regenerative
building niche make sense of and enact regenerative building practices and niche development,
the second analysis will focus on the following four properties: grounded in identity construction,
enactive of sensible environments, ongoing, and driven by plausibility rather than accuracy.
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5.3.3 Rationale for Employing the Sensemaking theory

Sensemaking theory is suited for this thesis because regenerative building is itself an ambiguous
and evolving concept. Regenerative building constitutes precisely the kind of equivocal situation
in which there is no single objective "truth" waiting to be discovered [Weick, 1995]. Instead,
stakeholders are forced to engage in active sensemaking in order to act at all.

This has direct methodological consequences for a thesis built on observations, documents,
and qualitative interviews with diverse informants, each of whom brings a distinct professional
background and set of priorities to the same projects. Sensemaking theory gives a theoretical
foundation for treating the di Cering accounts encountered in these interviews not as inconsistencies
to be averaged out or as errors to be corrected, but as legitimate and analytically valuable narratives
[Weick et al., 2005].

5.4 Visualisation of the theoretical framework

Through this chapter each theory applied in this project has been explained. To better understand
how they collectively form the framework used in this project, a visual representation of the
framework was created, see Figure 5.4.
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Figure 5.4. Visualisation of the theoretical framework. Own creation.
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The [gdre illustrates the relationship between the theories of science and the theoretical frameworks
applied in this project. As mentioned earlier, MLP only incorporates elements of social construc-
tivism to a limited extent, which is why sensemaking theory has been included in the framework
to strengthen the overall theoretical foundation (illustrated with a dotted arrow). In addition, the
[gure shows how the key theoretical concepts used in the project are derived from these theories.
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6 | Methods

This chapter outlines the methodological framework guiding this project. It begins with arti [Cial
intelligence (Al), which acts as a collaborative tool to optimize work Law and enhance e Lciehcy
of the research process. The chapter then transitions to the literature review, which provides a
structured approach for synthesizing current knowledge and identifying key actors, projects, and
networks within the sustainable and regenerative building sectors. Finally, the chapter details
ethnographic methods, including semi-structured interviews, document analysis, and participatory
observations. Together, these methods form an integrated design that enables a systematic
investigation of the project.

6.1 ArtiLcial Intelligence (Al)

Al-supported tools were incorporated at several stages of the project to optimise work [ow and
reduce time spent on repetitive tasks. When used and accompanied by human evaluation, such tools
can strengthen academic work by improving clarity, e Lciehcy, and analytical consistency [Chiu and
Chen, 2023]

Throughout the project, Al systems were used. Models such as ChatGPT-40 and Microsoft Copilot,
accessed through a GDPR-compliant environment, were used to re [né written text, overcome
language-related challenges, and support the iterative development of arguments. All outputs
generated by these tools were reviewed to ensure conceptual accuracy, contextual appropriateness,
and alignment with the project’s methodological standards. In this way, Al functioned as a cognitive
aid that complemented, rather than substituted, human interpretation [Chiu and Chen, 2023].

The literature review was supplemented by the use of Elicit, an Al-driven research assistant. The tool
facilitated the identi [cation of relevant academic sources by extracting key insights, summarising
[ndings, and organising themes across a large body of literature. This process helped on the most
pertinent studies and reduced time spent screening less relevant material.

For the interview data, all interviews were recorded with Teams and transcribed with the help of the
same. The resulting transcripts were subsequently checked line-by-line to correct potential errors
and ensure [ddlity to the original recordings.

For interviews conducted in Danish, Microsoft Copilot was used to produce English translations.
These translations were then subjected to a control reading to con[roh accuracy and preserve
meaning across languages.
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Across these diLerknt applications, Al contributed to a more structured and e [cieht research
process. The tools enabled allocating more time to critical re [ection, analytical depth, and
methodological rigour.

6.2 Literature review

Literature reviews were conducted multiple times throughout this project: one State of the Art and
two State of the Practices. The purpose of each literature review can be seen in Figure 6.1.

State of the Art Understand current research on regenerative building. Including identifying
trends and methodological approaches.

State of the Practice for Understand the state of the Danish sustainable building industry by
sustainable building in Denmark | identifying current projects, networks and strategies.

State of the Practice for Identify actors, networks and projects that are currently working with
regenerative building in regenerative building in Denmark.
Denmark

Figure 6.1. Table showing the three literature reviews conducted through the problem analysis. Own
creation.

To conduct the literature reviews the following process was followed:
 Identi [cation of relevant terms.
« Deciding exclusion criterion.
< Creation of a search string.
« Deciding databases.
» Writing search results into tables.
e Colour coding of search results.
« Selection of relevant sources based on the colour coding.
* Analysing sources.
These steps were repeated for each literature review, with adjustments made to align with the speci [c]
purpose of each review.

Identi Lcaltion of relevant terms

The [rst step in each literature review involved identifying relevant search terms that aligned with
the speci [Cpurpose of the review. Initially, a limited nhumber of core terms were de [néd, e.g.
regenerative sustainability and sustainable building. These core terms were subsequently expanded
through the identi [cation of relevant synonyms and related terms. This broader search strategy was
employed to ensure a wider coverage of the [eltl and to minimise the risk of overlooking relevant
sources during the review process.

Deciding exclusion criterion

To avoid literature that was not relevant for this project exclusion criteria were created. Examples
include:
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« The source must have been cited at least [vd times (unless it is of a newer date).

e The source must be about building or building design.

» The source must contain the search term speci [clio that review e.g. regenerative sustainability,
building design and regenerative building.

Creation of search string and deciding databases

The next step was conducted by formulating a search string that contained all the identi [ed search
terms, and, if possible, excluded any literature that was not relevant based on the exclusion criterion.
To widen the search, multiple databases were included. The databases used for the State of the Art
was: AUB Primo, Google Scholar, Research Gate, Science Direct and Elicit. While Google was used
for the State of the Practice.

Writing search results into tables

To collect the literature through a systematic approach, the Lrst ten results of each database search
were written into a table containing information on each source (title, author, year), number of
citations, a short summary, and comments regarding its relevance for the project (how and where
it could be useful). Organising the results in tables also made it easier to identify recurring sources
across di Lerknt databases, which helped highlight the relevance of certain articles.

Colour coding of search results and analysis of sources

The sources in the table were then colour coded into three categories:

» Red - The source falls under the exclusion criterion and should be excluded.

< Blue - The source has a theoretical focus only.

e Green - The source focuses on practical application only, or while having a theoretical
perspective.

Colour coding was useful for the SOoTA because it made it easier to quickly get an overview of how
the literature is distributed between theoretical and more application-oriented contributions. It also
helped highlight any imbalances in the [elt, for example, if most sources leaned heavily towards
conceptual discussions. In addition, the colour coding made the selection process more transparent,
as it clearly shows how each source was assessed in relation to the inclusion and exclusion criteria.
Finally, it made it easier to compare sources across the dataset and to spot patterns and tendencies
in the literature.

6.3 Ethnographic methods

To capture the complex dimensions of the transition towards regenerative building, this study
employs a qualitative research design with ethnographic approaches. To comprehensively
investigate the dynamics between the established sustainable building regime and the emerging
regenerative building niche, empirical data were gathered and triangulated through three primary
methods: semi-structured interviews, document analysis, and participatory observation.
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6.3.1 Interview

An interview is a method used for collecting and analysing qualitative empirical data [Kvale and
Brinkmann, 2015]. In this project, it was used to gather data from identi [ed actors within the Danish
building industry on both a niche-level and regime-level 3.4. The purpose of the interviews was to get
an understanding of how actors are making sense of regenerative building and sustainable building,
while also exploring the possibilities and barriers for a transition from the niche innovations to
the regime level. Additionally, the interviews were used to identify other relevant informants and
documents to analyse through a snowballing e [eck.

An overview of the interviews conducted can be seen in Figure 6.2, where names, occupation, date
and main purpose for each interview are included.

Stig Project manager at Realdania April 20, 2026 | Gain knowledge on
Hessellund his/Realdania’s involvement
with Reduction Roadmap and
hear how he makes sense of
both sustainable building and
regenerative building.

Gustaf Lohm | Chief- and specialist consultant | April 9, 2026 Gain knowledge on Aarhus

for building and building Center for Regenerativt Byggeri
design at Aarhus University. and how he makes sense of
regenerative building.
Corporation parter for Aarhus
Center for Regenerativt

Byggeri.
Peter Director of climate and April 21, 2026 | Gain knowledge in his/Arup's
Vangsho sustainability at Arup collaboration with Akademiet

for de Tekniske Videnskaber
and their recently published
report on Regenerative
Building.

Figure 6.2. Table with the name, occupation, data and main purpose of each interview conducted. Own
creation.

All interviews were conducted as semi-structured interviews, following a prepared interview guide
with prede [néd questions, while also allowing for follow-up questions [Kvale and Brinkmann, 2015].
This format enabled the project group to conduct well-prepared interviews while retaining the [ex
ibility to adapt questions based on the interviewees’ responses.

To store the interviews, all interviews were recorded and transcribed. During editing, an intelligent
verbatim approach, also referred to as naturalised transcription, was applied to improve readability
by removing [ldr words, adjusting grammar, and clarifying ambiguous phrasing [McMullin, 2021].

The transcriptions were later coded through the program, NVivo. NVivo is a program that can be
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used manually to colour-code documents based on predetermined codes, organise the coded sections
across multiple documents and help detect patterns.

The codes used to analyse the interviews can be seen in Figure 6.3.

Both analyses

Sustainable building definition Definition and understanding of the term sustainable
building

Regenerative building definition | Definition and understanding of the term regenerative
building

Barriers Barriers for applying sustainable or regenerative principles
in building practice

Opportunities Opportunities for applying sustainable or regenerative

principles in building practice
Analysis 1: Sustainable building regime

Socio-cultural regime Cultural norms and values

Policy regime Legislation, standards, procedures, strategies, etc.
Technological regime Technical standards, methods, tools etc.

User and market regime User and market demand, expectations and assumptions

Analysis 2: Regenerative building niche-innovations
Grounded identity construction | How the interviewee perceives themselves and their role

Enactive of sensible Actions taken by the interviewee to enact regenerative

environment building

Ongoing How the understanding of regenerative building is evolving

Driven by plausibility rather than | Instances where the interviewee settled/accept unclear

accuracy parts of the definition with the purpose of being able to act
now.

Figure 6.3. Codes used for analysing interviews. Own creation.

These codes include shared categories applied to both analyses, such as de [nikions of sustainable
and regenerative building, as well as identiled barriers and opportunities and more specil[c]
dimensions related to each analytical focus.

For Analysis 1, which examines the sustainable building regime, coding focuses on the [vd regime
dimensions (see Section 5.2). For Analysis 2, which examines regenerative building as a niche,
coding focuses on how regenerative practices are understood, enacted, and developed over time,
including aspects such as identity construction, experiential perspectives, practical enactment,
social in [Ludnces, and ongoing development (see Section 5.3).

6.3.2 Document analysis

This study employs document analysis to examine how sustainable and regenerative building are
conceptualised across di Lerent contexts. The method enables a systematic interpretation of written
materials that re [edt institutional logics, priorities, and emerging ideas within the building sector
[Bowen, 2009].

Following Bowen (2009), the analysis involves reviewing, interpreting, and organising documents
to generate empirical insights. In this study, documents are approached as situated expressions
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of how actors frame problems, de [né solutions, and envision development, rather than as neutral
representations.

The analysis is informed by a transition perspective inspired by the MLP (see Section 5.2), where
documents are interpreted as representing regime and/or niche positions. This enables a structured
exploration of how stability and change are constructed, and how di Lerbnt understandings of
sustainability interact.

Data selection

The empirical material consists of a strategically selected set of documents representing key
perspectives within the building sector.

Regime-oriented documents include certi [cation systems (DGNB) and national policy frameworks
[Green Building Council Denmark, n.d.a, Ministry of interior and housing, 2026, 2021]. These docu-
ments illustrate how sustainability is operationalised through regulatory requirements, performance
metrics, and standardised practices. In contrast, niche-oriented perspectives are represented by doc-
uments that frame regenerative building as an emerging paradigm, moving beyond impact reduction
towards restoring and strengthening ecological systems [Akademiet for de tekniske videnskaber,
2026, Reduction Roadmap, 2024, The Aarhus Centre for Regenerative Building, n.d.b, Jensen et al.,
2026].

The documents were selected based on their relevance to the research question and their role in
shaping dominant and emerging discourses within the sector.

Analytical strategy

Document analysis follows an iterative process of close reading, coding, and interpretation, which
involves both an initial review of the material and a more focused examination aimed at identifying
patterns and meaning [Bowen, 2009]

The coding of documents follows the same analytical framework applied in the interview analysis
(see Figure 6.3). The coding framework is structured around a set of prede [néd categories, which
guide the analysis. This ensures consistency across data sources and enables direct comparison
between interview and document-based [ndings. An overview of the documents coded for the
analyses can be seen in Figure 6.4.
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Title, author, year (type) Analysis used for

National strategi for beaeredygtigt byggeri / Analysis 1
National Strategy for Sustainable Construction,
Ministry of interior and housing, 2021 (Policy

strategy)

Beyond the roadmap, Reduction roadmap, 2024 | Analysis 1 and 2
(Report)

REGENERATIVT BYGGERI - Eksempler, Analysis 2

processer og forteellinger fra et igangveerende
paradigmeskifte, Jensen, Lotte B. and Donovan,
Elizabeth, January 2026 (Report)

Regenerativt byggeri, Akademiet for de Tekniske | Analysis 2
Videnskaber, 2026 (Report)

Figure 6.4. Overview of documents which were colour coded. Own creation.

6.3.3 Participatory observation

While conducting the project, the project group participated in a conference called Building Green
in Aarhus (22nd - 23rd of April 2026) [Building Green, 2026]. To collect qualitative data from the
conference, participatory observation was applied as a method. The purpose of the participatory
observation was to gain insight into current trends within the regime and sustainable building.

A participatory observation can be performed on di [erknt levels. According to Spradley (1990), [vd
levels of participation exist: nonparticipant (observing from the outside), passive participation (the
researcher is on the scene but only observes), moderate participation (observer is at the scene and
is making intentions clear to the observed, sometimes the observer might be actively participating
as well), active participation (the observer is not one with the group, but actively participate in all
activities) and complete participation (the observer is one with the ones being observed, and is fully
participating in everything they do as one of them).

The observations conducted for this project were done with moderate participation. This entails
observing as part of the audience when presentations are held and visiting stands as guests, while
asking questions about their understanding and interpretation of regenerative building, when
possible. An overview of the presentations can be seen in Figure 6.5.
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Both analyses

vores egne materialer?

Architecture), Uffe Jergensen (Aarhus
University), Kristian Lundgaard-Karlshgj
(Ausumgaard), Steen Mgller (Friland og Kahlg
Landbrugshgjskole) and Alexandra Wittchen

(Smith Innovation)

Realdania: Kan vi bygge nye Mads Brik Saabye (C. F. Maller), Michael 22-04-2026
boliger med 75 % lavere CO,- Knudsen (Himmerland Boligforening) and Stig

aftryk? Hessellund (Realdania)

Danske Arkitektvirksomheder: | Stina Rask Jensen (CEBRA), Heidi Merrild 22-04-2026
Hvem baner vejen for (Aarhus School of Architecture) and Vibeke

byggeriets omstilling? Grupe (Danske Arkitektvirksomheder)

Analysis 1: Sustainable building regime

Byggeri og biodiversitet: Den Carsten Rahbek 22-04-2026
virkelige biodiversitetsregning

Hvor findes potentialerne for Steffen E. Maagaard (Artelia) and Peter Noyé 23-04-2026
yderligere reduktion af CO2- (Niras)

aftrykket i nybyggeriet?

Analysis 2: Regenerative building niche-innovations

Smith Innovation: Kan vi gro Lotte M. Bjerregaard Jensen (Aarhus School of | 23-04-2026

Figure 6.5. A table of the presentations the project group observed and documented through [elt notes. The
table show the tittle of the presentation, speakers, date and for which analysis they were used. Own creation.

The observations were documented as [eltl notes and later uploaded to documents, where it was
coded into the same coding categories as those used for interviews and document analysis, see Figure
6.3. The [elt notes can be seen in Appendix A.
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7 | Research design

The research design for this thesis is structured to systematically investigate how niche-level inno-
vations in regenerative building can challenge and potentially recon [gure Denmark’s established
sustainable building regime, see Figure 7.1. To achieve this, the methodology follows a logical pro-
gression from initial problem identi [cation to theoretical framing, culminating in a synthesised,
three-part empirical analysis.

R Problem Analysis = -------------

Gtate of the Practicej [ State of the Art j - S Theoretical framework
"""""""""""""" l’ SRR Theories of Science
Research Question: : {Soc\al Construcﬂvism] [ Evolutlnnvary
How can regenerative building challenge and economics
potentially reconfigure the current sustainable | | _ T oo il
building regime in Denmark? J
Subquestions  --f--oooossooseoosoooooooos pomososmosiesneesnenes Analyses SSmmmmmmmmmmesmesmemmot mmmsmesfescmmcocfofes-ss- Methods

How do the regime dimensions of sustainable building in | | :
Denmark shape and stabilise current building practices?

Analysis 1: A Socio-technical Analysis of the Sustainable Building ‘ Regime coding [ Ethnographic methods

' regime H
o L Interviews
J ; o Document Analysis

How is regenerative »bl‘l//dmg interpreted by uctgrs w:Fhm P {Analysis 2: The Regenerative Building Niche and its ; ‘ - Pamnpa_mry
the niche, and how is it enacted through emerging niche —— o e T Niche coding observations
Vol Transition Potential v

innovations and niche-building processes?

i |

How does the interaction between the sustainable
building regime and the regenerative building niche
shape the possibilities and limitations for a transition
towards more regenerative practices?

Analysis 3: Potential Pathways for a Regenerative Transition ‘ ‘

Figure 7.1. Research design illustrating how theories, analyses, the research question, and methods are
applied throughout the project. The theoretical framework and theories are shown in yellow, methods in
green, and the analyses, problem analysis, and research question in blue. Own creation.

The research process is initiated through a literature review encompassing both the State of the
Art and the State of the Practice. These reviews inform the problem analysis, which establishes
the broader landscape-oriented context for the thesis. In the Multi-Level Perspective Theory, the
socio-technical landscape refers to broader developments and pressures that are largely external to
actors at the niche and regime levels, but which may create pressure for transition [Geels, 2002]. In
this project, the problem analysis serves this function by outlining the development of sustainability
thinking, the environmental signi [cance of the built environment, and the increasing critique of
conventional sustainability approaches within building practice.

The problem analysis does not analyse the landscape as a separate empirical object. Rather, it
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uses the landscape level as a contextual frame for understanding why tensions emerge between
the established sustainable building regime and the emerging regenerative building niche. This
landscape-oriented framing grounds the research question and clari [eswhy the project focuses on
the interaction between regime stability and niche innovation.

To analyse this question, the study adopts a theoretical framework consisting of Social Construc-
tivism, Evolutionary Economics, the Multi-Level Perspective theory, and Sensemaking theory. An
abductive approach is applied, involving an iterative movement between empirical material and
theoretical concepts. Existing theory informed the interpretation of the empirical data, while the
empirical material also shaped how the theoretical concepts were applied. Together, these perspec-
tives make it possible to analyse the transition from three connected angles: the landscape pressures
identi [ed in the problem analysis, the stability of the sustainable building regime, and the interpre-
tation and enactment of regenerative building within the niche.

Guided by this theoretical framework, the empirical data collection and analysis are organised
as a funnel approach. The problem analysis L[rst establishes the broader landscape-oriented
context by identifying sustainability pressures, sectoral challenges in the built environment, and
emerging calls for approaches that move beyond conventional impact reduction. Building on this
contextual foundation, the empirical analysis begins with two parallel analytical tracks. Analysis 1
examines the meso-level context by asking how the current sustainable building regime in Denmark
is structured and stabilised. This is investigated through semi-structured interviews, document
analysis of grey literature, policy documents and industry reports, and participatory observation.
Concurrently, Analysis 2 focuses on the micro-level dynamics of the regenerative building niche
by asking how regenerative building is interpreted, enacted and developed by speci [Cactors, using
interviews and document analysis.

Finally, the [ndings from these two analytical tracks are brought together in Analysis 3. Here, the
landscape pressures identi[ed in the problem analysis are connected with the regime structures
analysed in Analysis 1 and the niche developments analysed in Analysis 2. This makes it
possible to examine how broader landscape pressures may create windows of opportunity in which
regenerative building can interact with, in [udnce, and potentially contribute to the recon [guration
of the sustainable building regime in Denmark. Additionally, six recommendations for how the
regenerative building niche can strengthen its prospects for integration into the regime
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8 | Analysis 1. A Socio-technical
Analysis of the Sustainable
Building regime

The sustainable building industry is a well-established and widely accepted sector in Denmark, as
described in Section 3.4, involving a diverse set of actors. In this analysis, the Danish sustainable
building sector is conceptualised as a socio-technical regime, following Geels’ (2002) multi-level
perspective on transitions (see Section 5.2). Geels (2011) de [nés a socio-technical regime as the
dominant and relatively stable con [gdration of rules, institutions, technologies, practices, and
actor networks that collectively ful (Tla societal function at the meso level. He further divides
the regime into [vd dimensions: the socio-cultural regime, the policy regime, the science regime,
the technological regime, and the user and market regime [Geels, 2011]. All [vd dimensions of
the sustainable building regime are analysed in this chapter through a combination of document
analysis, participant observations and interviews. Together, these sources are referred to as the coded
material throughout used for this analysis (see Figure 6.2, 6.4, and 6.5).

The sustainable building regime is, in this analysis, understood as the rules, institutions, technolo-
gies, practices, and actor networks through which sustainability is interpreted and operationalised
within Danish construction of buildings. It should not be understood as a separate sector outside
ordinary construction. Rather, it refers to how sustainability concerns are gradually taken up within
the existing Danish building regime, for example through regulations, standards, tools, certi Lcation
schemes, market expectations, and professional practices. The aim of this analysis is to examine how
the Lvd regime dimensions currently shape sustainable building in Denmark, while also identifying
lock-ins and path dependencies that contribute to the regime’s stability and resistance to change.

8.1 How do actors de [nd sustainable building?

Before analysing the [vd dimensions of the sustainable building regime, it is useful to brie [yl
examine how sustainable building is de [ndd and interpreted within the interviews and documents.
Examples of sustainable building de [nikion goutes from actors can be seen in Figure 8.1.
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National Strategy for “Sustainable construction consists of an environmental, a social and a
Sustainable Construction, financial Dimension. Together, they are fundamental qualities that must be
Ministry of the interior and appraised in a balanced weigh by locking at a building as an entity and
housing, 2021 throughout its life cycle.” p. 8

Stig Hessellund (interview, 2026) | “Yes, and that is a wicked question. | mean, if you had asked me 10 years ago,
| probably would have said something about timber construction and so on.
As we have become wiser, and especially through my personal engagement
with Reduction Roadmap and the scientific articles behind it, | would say that
there is nothing in construction today that is sustainable.”

Gustaf Lohm (interview, 2026) “Sustainable can be generic. So, you can say something is sustainable
somewhere and it does less harm. So, the understanding should be that
sustainable is not sustainable. It's doing less harm and it won't be good
enough a very short time.”

Peter Vangsbo (interview, 2026) | “For me, it's about that we are considering some kind of energy, material,
resource, water reduction initiative into the construction or the design,
operation or decommissioning of the building. So, whatever we try to do to
lower the footprint of the building, that is, in my term, a kind of sustainable
building.”

Figure 8.1. Table with sustainable building de [nikion quotes from informants. Own creation.

The concept is not used in one [xdd or uniform way, but appears as a broad category that di Cerknt
actors relate to in slightly di Lerknt ways. In the National Strategy for Sustainable Construction,
sustainable construction is de [ndd through three dimensions: an environmental, a social, and
a [nancial dimension [Ministry of interior and housing, 2021]. These dimensions should be
considered together by looking at the building as a whole and throughout its life cycle. The strategy
therefore presents sustainable building as a holistic approach, where reducing environmental impact
is connected to concerns such as health, safety, functionality, Lexibility, indoor climate, building
quality, and long-term [nadncial viability [Ministry of interior and housing, 2021].

A similarly broad understanding appears in the interviews. Peter Vangsbo describes sustainable
building as “super broad” and relates it to initiatives that reduce energy, material, resource, or
water use in the design, construction, operation, or decommissioning of a building (Peter Vangsbo,
2026). In this sense, sustainable building is not tied to one speci [c1echnology, material, or method.
Rather, it refers more generally to attempts to lower the footprint of buildings across their life
cycle. This re [edts a broader mitigation-oriented understanding of sustainability, where the central
aim is to reduce negative impacts within existing systems rather than fundamentally rede [né the
purpose or scale of building activity [Dryzek, 2013]. At the same time, the interviews also show
that this broadness can make the concept di Cculk to de [né precisely. Gustaf Lohm points out that
sustainability can become a generic term, where something is considered sustainable because it
does less harm (Gustaf Lohm, 2026). Stig Hessellund goes even further by questioning whether
construction today can be called sustainable at all, if sustainability is understood in relation to the
planetary safe operating space (Stig Hessellund, 2026).

This means that sustainable building is approached here not as a single, settled de [nikion, but as
a broad regime concept that is institutionally framed and di Lerkntly interpreted by actors in the
Leld. This also re Ledts the broader development described earlier, where sustainability has become
institutionalised as a concept that can accommodate environmental, social, and economic concerns,
while still being contested in relation to ecological limits [Dryzek, 2013, Ste [ed et al., 2015].
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8.2 The sustainable building regime in Denmark

This section analyses the sustainable building regime in Denmark through [vd regime dimensions:
the policy regime, the socio-cultural regime, the user and market regime, the technical regime and
the science regime. The dimensions are used to show how sustainable building is shaped through
regulation, market conditions, technical tools, cultural assumptions and scienti L[Cknowledge.

The dimensions are analysed separately in the following subsections, but they overlap in practice.
Regulation depends on documentation tools, market actors respond to requirements and demand,
and scienti Lcknowledge is translated into standards, targets and calculation methods. The purpose
is not to present [vd isolated regimes, but to show how di [erknt parts of the regime work together
to stabilise current understandings and practices of sustainable building.

8.2.1 Policy regime

The policy regime appears as a particularly central dimension in the coded material. Rather than
treating policy as one isolated theme, the coding shows that regulation, standards, strategies, and
formal documentation requirements repeatedly cut across how sustainable building is described and
operationalised. This was especially visible in the National Strategy for Sustainable Construction,
where sustainable building is closely linked to regulatory development, life-cycle assessment,
climate requirements, and the creation of common calculation and documentation practices
[Ministry of interior and housing, 2021].

This suggests that sustainable building in Denmark is not only shaped by voluntary ambitions or
individual project choices, but is strongly structured through formalised rules and institutional
frameworks. The following section examines three key policy instruments: BR18 as a regulatory
baseline, LCA-based climate requirements as a documentation and calculation framework, and
DGNB as a voluntary certi [cdtion scheme [Ministry of interior and housing, 2021, 2026, Green
Building Council Denmark, n.d.b,n].

BR18 as a regulatory baseline

The Danish Building Regulations, BR18, constitute one of the main formal foundations of construc-
tion in Denmark [Ministry of interior and housing, 2026]. BR18 is not a sustainability framework
in itself, but it is important for the sustainable building regime because selected provisions trans-
late sustainability-related concerns into general construction requirements [Ministry of interior and
housing, 2026]. This includes requirements concerning energy performance, technical installations,
the building envelope, indoor climate, and buildings’ climate impact [Ministry of interior and hous-
ing, 2026]. These include 88250-259 on the energy frame, 88260-266 on technical installations,
8§267-273 on the building envelope, and §8297-299 on LCA calculations and CO, threshold values
[Ministry of interior and housing, 2026].

Analytically, BR18 is important because it shows how selected sustainability concerns are incorpo-
rated into general construction practice through minimum requirements [Ministry of interior and
housing, 2026]. It raises the baseline for the sector by making certain levels of energy performance,
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indoor climate, climate documentation, and CO, performance mandatory [Ministry of interior and
housing, 2026]. However, this also means that sustainability is partly translated into a compliance
logic: a building becomes acceptable within the regulatory framework when it ful [Islthe relevant
requirements [Ministry of interior and housing, 2026]. BR18 therefore de [nds the minimum condi-
tions that all actors must comply with, rather than what more ambitious or transformative sustain-
able building could be.

This regulatory role is also re[edted in the interviews. Vangsbo describes Danish building
regulations as becoming “tougher and tougher” and argues that regulation is “the only way to
regulate the industries” (Peter Vangsbo, 2026). His statement supports the understanding of BR18
as a structuring force in the regime. Regulation does not merely encourage actors to consider
sustainability; it changes the basic conditions under which developers, architects, engineers, and
contractors operate.

LCA, climate requirements and documentation

Life-cycle assessment (LCA) has become one of the main methods through which climate impact is
made visible within the Danish sustainable building regime (Maagaard & Noye BG Vest, 2026). The
National Strategy for Sustainable Construction presents LCA as central to the phase-in of climate
requirements, because it enables the CO, emissions of buildings to be calculated and integrated
into the building code as a technical requirement [Ministry of interior and housing, 2021]. The
strategy speci Leslthat an LCA requirement for new construction was introduced in 2023, alongside
a CO, threshold value of 12 kg CO, eq/m?/year for new construction over 1,000 m? [Ministry of
interior and housing, 2021]. It further states that threshold values from 2025 would also apply to
new construction under 1,000 m? [Ministry of interior and housing, 2021].

Ste [ed E. Maagaard and Peter Noyé suggest that the practical e [edt of these climate requirements
depends strongly on building type and design conditions (Maagaard & Noye BG Vest, 2026).
Under the initial 2023 requirement of 12 kg CO,-eq/m?/year, single-family houses were generally
not constrained by the limit, while other building types required varying degrees of optimisation
depending on geometry, function, and structural system (Maagaard & Noye BG Vest, 2026). With
the 2025 tightening to an average limit of approximately 7.1 kg CO,-eq/m?/year, di [erentiated
by building typology, the requirements appear to become more consequential (Maagaard & Noye
BG Vest, 2026). The observations indicate that single-family houses may still only require minor
optimisation, whereas other building types may require signi[cant optimisation, particularly
buildings with large envelope-to- [adr ratios or buildings requiring high robustness, quality, and
[exibility (Maagaard & Noye BG Vest, 2026).

This shows that LCA-based climate requirements do not only create documentation; they also begin
to shape design and construction decisions. Maagaard and Noyé present solution strategies that
include simplifying building geometry, avoiding overly complex architectural forms, optimising
material choices, using reused or bio-based materials, and optimising structural systems (Maagaard
& Noye BG Vest, 2026). However, they also suggest that di Lerbnt forms of optimisation have di Lerknt
implications. EPDs may steer actors toward marginal product improvements, whereas structural
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system optimisation or changes in building geometry can have more signi [cant e [edits on the overall
climate impact of a project (Maagaard & Noye BG Vest, 2026).

The National Strategy also shows that LCA depends on a wider documentation infrastructure. It
emphasises the need for more accurate environmental data, increased availability of Environmental
Product Declarations, improved generic data, and Nordic cooperation on harmonised methodology
and joint databases for the environmental impact of building materials [Ministry of interior and
housing, 2021]. These elements create a shared technical language for climate impact across the
sector, allowing actors to compare materials, document design choices, and coordinate around
common calculation practices.

DGNB and voluntary certi [cation

In addition to formal regulation and LCA-based climate requirements, the policy regime is also
structured through voluntary certi [cation schemes. DGNB is particularly important in this context,
as it has become one of the most widely used frameworks for de [nihg and documenting sustainable
building in Denmark [Green Building Council Denmark, n.d.b]. According to Green Building
Council Denmark, DGNB is a voluntary certi [cation scheme used to measure, collaborate on,
and promote sustainability considerations across the built environment [Green Building Council
Denmark, n.d.a]. Unlike BR18, DGNB is not a legal requirement. However, it still plays an important
role in shaping how sustainable building is understood and operationalised in practice [Green
Building Council Denmark, n.d.b].

DGNB diLerk from the climate requirements in BR18 by applying a broader understanding of
sustainability. Whereas the climate requirements primarily focus on CO, emissions and life-
cycle calculations, DGNB assesses sustainability across several qualities, including environmental,
economic, social, technical, process-related, and site-related aspects [Green Building Council
Denmark, n.d.a]. Green Building Council Denmark (2026) describes DGNB as a framework that
can be used across the built environment, including buildings and urban areas, and as a tool
for working systematically with sustainability throughout a project. In this sense, DGNB re [ecits
the broader three-dimensional understanding of sustainability found in the National Strategy for
Sustainable Construction, but translates it into a certi Lcation system with criteria, documentation,
and assessment procedures.

From a policy-regime perspective, DGNB is signi [cant because it makes sustainability measurable,
comparable, and communicable. Through certi [cadtion, sustainability becomes visible to clients,
investors, users, and the wider market [Green Building Council Denmark, n.d.a]. This gives DGNB
a market-facing function: it allows building projects to demonstrate that they go beyond minimum
regulatory compliance, while still doing so through a recognised and standardised framework
[Green Building Council Denmark, n.d.a].

At the same time, because certi [cation is organised through prede [néd criteria, points, documen-
tation, and veri Lcation, DGNB makes sustainability compatible with existing project structures and
market logics [Ministry of interior and housing, 2026, Green Building Council Denmark, n.d.a]. De-
velopers and building owners can use DGNB to signal quality and sustainability, while architects,

39



8.2. The sustainable building regime in Denmark Aalborg Universitet

engineers, and consultants can organise their work around the certi [cation criteria [Ministry of
interior and housing, 2026, Green Building Council Denmark, n.d.a]. DGNB can therefore raise
ambitions beyond BR18, but it also shapes sustainability according to what can be documented, as-
sessed, and rewarded within the certi Lcation system [Ministry of interior and housing, 2026, Green
Building Council Denmark, n.d.a].

Taken together, BR18, LCA-based climate requirements, and DGNB certi[cation show how
the policy regime structures sustainable building through a combination of legal requirements,
calculation methods, documentation systems, and voluntary standards [Ministry of interior and
housing, 2021, 2026, Green Building Council Denmark, n.d.b,n]. These instruments contribute to
change by raising minimum requirements, making climate impact visible, and creating frameworks
for broader sustainability assessment. However, they also contribute to regime stability because
sustainability is integrated into existing ways of planning, documenting, approving, [mdancing, and
marketing buildings.

This points to the close connection between the policy regime and the other dimensions of the socio-
technical regime. Hessellund describes this overlap by arguing that regulation, legislation, common
technical knowledge, insurance, material knowledge, and habitual practice are intertwined in
construction (Stig Hessellund, 2026). His point helps explain why policy can be a powerful driver
of change, but rarely operates as a purely external force. Regulation is embedded in the same
technical standards, risk assessments, documentation systems, professional practices, and market
expectations that already structure the building sector. The policy regime does not simply transform
sustainable building from the outside; it changes the regime gradually by working through the
institutions, tools, and routines that already give the regime its stability.

8.2.2 Socio-cultural regime

The socio-cultural regime is understood here as rules in the form of cultural norms and values
that shape how actors interpret and reproduce sustainable building practices. Based on the coding
of interviews, observations and documents, these rules appear especially in relation to shared
perceptions of risk, norms about desirable building practice, and deeper assumptions about comfort,
newness, and what is considered valuable or legitimate in construction.

One important part of the socio-cultural regime concerns cognitive rules, understood as shared
assumptions about what is perceived as safe, credible, and realistic [Geels, 2002]. In the building
sector, familiar materials and methods often appear less risky because actors already know how
they perform, how they can be documented, and what outcomes to expect. Hessellund describes
this as a major barrier, arguing that anything new is often perceived as risky because the sector is
used to doing things in familiar ways (Stig Hessellund, 2026). He explicitly connects this to “the
psychological, the cultural, and the habitual” dimensions of construction practice (Stig Hessellund,
2026). A similar pattern appears in Vangsbo’s re [edtions on biogenic materials, where worries about
durability, moisture, insects, and [rel aleck con [ddnce in their use (Peter Vangsbo, 2026). Risk
appears not only as a technical issue, but also as something culturally mediated: known solutions
are treated as reliable, while unfamiliar solutions require additional justi [cation.
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Normative rules are visible in what actors perceive as desirable, appropriate, or valuable. The coded
material points to new construction as something that continues to carry strong cultural value.
Beyond Reduction Roadmap argues that new construction is often perceived as attractive simply
because it is new [Reduction Roadmap, 2024]. The same source also points out that developers may
appeal to speci [c_ Hemographics by presenting projects as contemporary and desirable [Reduction
Roadmap, 2024]. Newness becomes associated with progress, modernity, and quality. Reduction
Roadmap (2024) links this to a wider tendency in which buildings are increasingly treated as
[nancial assets rather than as spaces for people to live. In this way, norms about newness, modernity,
and value help legitimise demolition, redevelopment, and continued construction, even when
existing buildings may still be functional.

The coded material also points to broader cultural-cognitive assumptions about everyday life and
the use of buildings. Reduction Roadmap (2024) highlights the rebound e [edt as an example of
how e [ciehcy improvements are shaped by behaviour and expectations. When buildings become
more energy e [cieht, users may heat more, dress diLerkntly, or become less cautious about
energy use [Reduction Roadmap, 2024]. The report further argues that what is considered normal
changes historically alongside technological development, for example through the normalisation
of daily showers, multiple bathrooms, private computers, and individual mobile phones [Reduction
Roadmap, 2024]. Sustainable building can therefore not be reduced to technical e Lciehcy alone,
because the e [ects of e Lciehcy also depend on cultural expectations of comfort and normal living
standards.

These cultural-cognitive assumptions also shape how the purpose of construction is understood.
Hessellund contrasts an ideal in which construction serves socially bene [cihl purposes, such as
providing housing where it is actually needed, with a sector where construction activity is often
justi [ed through return-on-investment requirements (Stig Hessellund, 2026). In this section, the
point is not only economic, but cultural: it shows that the purpose of building is interpreted through
particular assumptions about what counts as legitimate construction activity. Building is not only
evaluated according to social need, but also according to whether it appears rational, desirable, and
institutionally acceptable within the existing regime.

Sustainability itself also appears as part of the cultural language of the regime. It is used to signal
responsibility, progress, and future orientation, re [edting how sustainability has become a broad
and institutionally accepted discourse that can accommodate di Lerknt environmental, social, and
economic concerns [Dryzek, 2013].

The socio-cultural regime stabilises the sustainable building regime by shaping what actors perceive
as normal, credible, desirable, and valuable. Familiar materials and methods are often seen as
safer than unfamiliar alternatives, new construction is associated with progress and quality, and
the purpose of building is interpreted through existing assumptions about comfort, legitimacy, and
value. These rules do not prevent change altogether, but they shape the form change takes by
[Iféring new practices through established ideas of risk, desirability, legitimacy, and normality.
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8.2.3 User and market regime

The user and market regime concerns the economic relations, demand structures, investment
logics, and user expectations that shape sustainable building practice. Based on the coding, this
dimension is especially visible in relation to return-on-investment requirements, upfront costs,
material availability, green market positioning, and the extent to which clients and users demand
more sustainable solutions.

A central dynamic is that sustainable building must often [Iwvithin existing investment and
pro [ability logics. Hessellund points out that large developers, including pension funds, are bound
by frameworks that require them to deliver a return on investment (Stig Hessellund, 2026). This
makes more sustainable materials di Cculk to adopt when they are associated with higher costs or
greater risk, which Hessellund describes as “a gamble” many investors are not comfortable with
(Stig Hessellund, 2026). Vangsbo makes a related point when he argues that developers may be
interested in minimising material use, for example concrete, because it can improve earnings, but
that they mainly aim to deliver what the legal framework and building regulations demand, “and
not an inch more than that” (Peter Vangsbo, 2026). Similarly, Lohm argues that implementation
at scale remains limited when sustainable solutions do not create value for those investing time,
money, or savings (Gustaf Lohm, 2026). Together, these statements show that sustainable building
is shaped not only by technical feasibility or environmental bene [, but also by whether it [islthe
value expectations of investors, developers, clients, and users.

Arecurring theme in the coded material is that buildings are often treated less as social infrastructure
and more as economic assets. Reduction Roadmap (2024) argues that buildings are increasingly seen
as [mancial assets rather than spaces for people to live, contributing to demolition, redevelopment,
and pressure on resources. The same source describes how real estate markets can favour
speculation, where land or buildings are acquired in anticipation of future [ndncial gains, while the
social function of buildings becomes secondary [Reduction Roadmap, 2024]. This creates a market
dynamic in which new construction, densi Lcdtion, and redevelopment may appear economically
rational, even when existing buildings still have functional or social value.

Material supply and market availability further shape what kinds of sustainable solutions become
realistic. Hessellund points to higher upfront costs, availability problems, and the in Cudnce of large
suppliers as barriers to the green transition (Stig Hessellund, 2026). According to him, building
supply stores often rely on large established suppliers, while major Danish suppliers have invested
heavily in large-scale production and can produce conventional materials cheaply (Stig Hessellund,
2026). He also notes that such actors may in [udnce the sector through lobby organisations (Stig
Hessellund, 2026). The market regime is therefore not only shaped by demand, but also by supply
chains, production capacity, and existing industrial investments.

Sustainability can nevertheless become a market advantage. Vangsbo notes that investors and
entrepreneurs want to position themselves through a strong green narrative because it can attract
further investment and buyers (Peter Vangsbo, 2026). The National Strategy for Sustainable
Construction re [edts a similar balancing act between ambition and market feasibility, stating that
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regulations and ambitions should be both ambitious and achievable for the industry, and that it
will be crucial to strike the right balance between requirements and the sector’s climate footprint
[Ministry of interior and housing, 2021]. This shows how market dynamics and policy are closely
connected: regulation can push the sector, but it is also shaped by concerns about competition,
innovation, costs, and what the industry can realistically deliver.

The user and market regime stabilises the sustainable building regime by [fdring sustainability
through economic value, demand, risk, and pro [dability. Developers and investors may adopt more
sustainable practices when they reduce costs, meet regulatory demands, attract buyers, or strengthen
market position. However, solutions that involve higher upfront costs, uncertain returns, unfamiliar
materials, or weak demand are more di Lculk to implement at scale. The market regime can
therefore support sustainable building, but mainly when sustainability is compatible with existing
business models, investment logics, and expectations of value.

8.2.4 Technical regime

While the policy regime shows how sustainability is formalised through requirements, documenta-
tion, and certi [cation, the technological regime concerns the tools, methods, materials, and techni-
cal standards that make sustainable building possible in practice. Based on the coded material, this
dimension is especially visible in relation to energy and resource reduction, LCA tools, BIM, EPDs,
material optimisation, and the increasing interest in biobased materials. The technological regime
is therefore not only about individual technologies, but about the practical infrastructure through
which sustainability is calculated, documented, and implemented.

A central feature of the technological regime is the focus on reducing environmental impact
through e Lciehcy and optimisation. The National Strategy for Sustainable Construction describes
environmental quality as being concerned with impacts on nature, environment, and climate,
and highlights reduced energy and resource consumption, renewable energy in the construction
phase, reduced material use, and circular solutions as ways of limiting the environmental impact
of construction [Ministry of interior and housing, 2021]. This aligns with Vangsbo’s broad
understanding of sustainable building as initiatives that reduce energy, material, resource, or
water use across design, construction, operation, and decommissioning (Peter Vangsbo, 2026).
Technologically, sustainable building is therefore often operationalised through methods that lower
the footprint of buildings within existing construction processes.

This reduction logic is supported by tools and documentation systems. The National Strategy points
to LCAbyg and LCCbyg as central Danish calculation tools for assessing environmental pro [le$,
resource consumption, and life-cycle costs [Ministry of interior and housing, 2021]. However,
it also notes that these tools can be time-consuming and expensive to use because information
about materials and building components must often be entered manually [Ministry of interior
and housing, 2021]. Improving usability and reducing manual data entry are therefore presented
as important for making it easier to compare di Lerknt material and design solutions early in the
construction process [Ministry of interior and housing, 2021]. This connects to the policy regime,
where LCA-based climate requirements depend on technical tools that can translate sustainability
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into calculable and comparable data.

Digitalisation further strengthens this connection. The National Strategy highlights that consultants
and contractors increasingly use Building Information Modelling (BIM) as a central tool for
planning construction projects [Ministry of interior and housing, 2021]. Because BIM can contain
standardised data about material quantities and building properties, it can be used as a basis for
more [exible LCA and LCC calculations [ScienceDirect Topics, n.d.]. Work is being done to improve
integration between BIM and calculation tools through better user interfaces, open data models, and
shared standards [Ministry of interior and housing, 2021]. In this way, sustainability becomes easier
to integrate into existing technical work [aws, but it also becomes shaped by the categories, data
formats, and calculation methods embedded in these tools.

Material choice is another important part of the technological regime. Reduction Roadmap (2024)
describes how the building industry is increasingly turning to wood as an alternative to carbon-
intensive materials such as concrete and steel. It also points to growing interest in other biobased
materials, including straw, hemp, bamboo, eelgrass, and fungi, which are presented as promising
because they can reduce environmental impact, support rural economies, enable prefabrication,
and create di Lerbnt spatial qualities [Reduction Roadmap, 2024]. At the same time, the report
stresses that environmental claims about wood-based materials only hold if the wood comes from
sustainably managed forests, and that rising timber demand can increase pressure on land use and
biosphere integrity [Reduction Roadmap, 2024]. This shows that technological solutions are not
automatically sustainable; they depend on documentation, supply chains, resource availability, and
broader ecological consequences.

The technological regime therefore supports the development of sustainable building by making
it possible to calculate impacts, optimise design choices, compare materials, and integrate
sustainability into ordinary project work Laws. At the same time, it also contributes to regime
stability because sustainability becomes tied to existing tools, standards, documentation systems,
and optimisation practices. This links back to the user and market regime: technical solutions
are not adopted simply because they reduce environmental impact, but because they must also
be available, documentable, cost-e [ective, and practically feasible. The technological regime can
therefore enable change, but it tends to do so through incremental improvements within the existing
organisation of building practice.

8.2.5 Science regime

The science regime is not as directly visible in the material as the policy and market regimes, but
it still plays an important role in how sustainable building is justi Led and developed. Much of the
current discussion about sustainable building relies on scienti [C knowledge, calculation methods,
and research-based targets. This is particularly visible in relation to climate science, carbon budgets,
LCA methods, absolute sustainability, and the planetary boundaries framework. As described in
the problem analysis, the planetary boundaries framework introduces the idea of a safe operating
space for humanity and shows that several Earth system processes have already been transgressed
[Ste [end et al., 2015, Sakschewski et al., 2025]. Within the building sector, this scienti [Cframing
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becomes relevant because it allows current building practices to be assessed not only against previous
performance, but against absolute ecological limits [Andersen et al., 2024].

This is visible in Reduction Roadmap (2024), which describes how CEBRA Architects, Aarhus
University, EFFEKT Architects, and researchers from AU, SDU, DTU, and AAU worked to quantify a
budget for construction within the planet’s carrying capacity. This gave Reduction Roadmap (2024)
a scienti [cally validated target and showed that the necessary CO, reduction was not 75 %, but 95
%. In this sense, Reduction Roadmap (2024) can be understood as an example of how scienti [c
knowledge is translated into a sector-speci Lc1arget for the building industry.

This shows how scienti Lcknowledge can challenge existing understandings of sustainable building.
Rather than de [ning sustainability only through relative improvements compared to current prac-
tice, the science regime introduces absolute limits, such as carbon budgets, planetary boundaries,
and the safe operating space. Reduction Roadmap (2024) describes this as a breakthrough, because
it made it possible to set scienti [cdlly based goals for reducing the climate impact of construction.
The report also shows how updated climate science changed the timeline for action, as new data
on the remaining global carbon budget shortened the time available to reach target-level emissions
from 7-12 years to 3-7 years [Reduction Roadmap, 2024].

At the same time, the science regime does not provide a simple or uncontested answer to what sus-
tainable building should mean. Research on absolute sustainability in the built environment points
to methodological challenges related to de [nitions, downscaling, allocation principles, terminology,
data quality, and uncertainty [Andersen et al., 2024]. This is important because scienti Lc knowledge
must be translated into tools, targets, and frameworks before it can become actionable within the
building sector. Scienti Lcknowledge does not remain outside the building regime, but becomes part
of how sustainability is de [néd, documented, debated, and operationalised.

The science regime puts pressure on the sustainable building regime by making it possible to
compare current practice with scienti [cally de [néd limits. However, it also depends on translation
into policy instruments, calculation methods, design tools, and industry frameworks. In this way,
the science regime contributes to the sustainable building regime by providing the knowledge base
through which sustainability can be measured and challenged, while also revealing that current
sustainable building practices may remain insu LCcieht when assessed against absolute ecological
limits.

8.3 Partial conclusion of the sustainable building regime

This analysis has shown that sustainable building in Denmark can be understood as a set
of sustainability-oriented practices embedded within a broader socio-technical building regime,
shaped by policy, socio-cultural norms, user and market conditions, technological systems, and
scienti [Clknowledge. Across these dimensions, sustainable building does not appear as one
[xdd concept, but as something that is interpreted through several di Lerent concerns, including
environmental impact, life-cycle thinking, documentation, economic feasibility, building quality,
comfort, and social value. See Figure 8.2 for an overview of the various regime dimensions.
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Figure 8.2. Overview of the regime dimensions that collectively con [gure the socio-technical regime of
sustainable building. Each regime dimension is represented by a di Lerknt colour: the policy regime is
yellow, the socio-cultural regime is green, the user and market regime is blue, the technological regime is
purple, and the science regime is orange. Own creation but inspired by Geels.

The policy regime appears as particularly central, because it translates sustainability into formal
requirements, calculation methods, documentation procedures, and certi [cation systems. BR18,
LCA-based climate requirements, and DGNB all help raise the level of ambition in the sector. At the
same time, they also make sustainability [finto existing ways of planning, approving, [ndncing,
and marketing buildings.

The other regime dimensions show how this structure is reinforced in practice. Familiar materials
and methods are often perceived as safer, new construction continues to be associated with progress
and value, and sustainable solutions are more likely to be implemented when they [E_&xisting
investment logics, supply chains, technical tools, and documentation systems. Scienti [Cknowledge,
such as LCA methods, carbon budgets, planetary boundaries, and absolute sustainability, helps
de [nd and justify sustainability by introducing ecological limits against which current practices
can be assessed. However, this knowledge must also be translated into tools, targets, methods, and
frameworks before it can become actionable within the sector.

The sustainable building regime is not static, but change tends to happen through the rules,
tools, markets, norms, and knowledge systems that already structure the sector. This means that
sustainability has become embedded in Danish construction, but mainly through optimisation,
documentation, compliance, and feasibility within existing construction practices.
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9 | Analysis 2: The Regenerative
Building Niche and its
Transition Potential

As described in the theoretical framework, a socio-technical niche can be understood as a protected
space in which radical innovations are developed and tested outside dominant regime structures
(see Section 5.2).

This chapter builds on the understanding of regenerative building as a socio-technical niche and
draws on documents, observations and interviews with actors identi [ed through the State of the
Practice analysis and subsequent snowball sampling. Together, these sources are referred to as the
coded material throughout used for this analysis (see Figure 6.2, 6.4, and 6.5).

The chapter [rst analyses how actors involved in the regenerative building niche make sense of
regenerative building and its role within the Danish building sector. Applying a socio-technical
perspective makes it possible to explore how the niche is currently developing in Denmark and to
identify its present characteristics, dynamics and emerging forms of practice.

The chapter then examines two supporting niche-building processes and four niche-level innova-
tions in greater depth. The supporting niche-building processes concern the forms of learning, doc-
umentation, networking, and demonstration that help the niche develop and gain coherence. The
niche-level innovations show how regenerative building is being translated into practice through as-
sessment methods, spatial strategies, transformation practices and material systems. Additionally,
the current state of the regenerative building niche is explored to understand how developed it is
and how close it is to becoming an established niche.

9.1 How do actors de [nd regenerative building?

Although regenerative building is not a new concept, it remains unfamiliar to many actors in the
Danish building sector, and a formal de [nikion tailored to this context has yet to be established. In
the absence of such a de [nikion, various actors have developed their own interpretations, resulting
in understandings that are partly aligned but also diverge in important ways. In Figure 9.1 a table is
presented with examples of de [nikions provided by the interviews and analysed documents.
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Steen Maller (Founder of Friland | “We need to collaborate with nature... Instead of working against nature, we
og Kahle Landbrugshagjskole, should harness the existing potential of natural and bio-based materials”

and speaker at Build Green

Conference)

Reduction Roadmap (Beyond “True solutions must focus on reducing resource demand from Earth’s finite

Reduction Roadmap, 2024) resources, while transition from net-zero to regenerative targets.” p. 14
“Nature has the power to be both a source for human needs and a sink to
balance human impact — therefore we must begin restoring its capacity to
function.” p. 41

Akademiet for de Tekniske “It is about building in a way that gives back positively and is based on

Videnskaber (Regenerativt healthy, surrounding ecosystems. This goal, which is much more ambitious

Byggeri, 2026) than reducing the sector's harmful effects, requires a systemic focus that

takes into account climate, environment, nature, economy, human well-being
and communities.” p. 3

Stig Hessellund (interview, 2026) | “It's not only about the climate. It is actually about all nine planetary
boundaries, where we need to start putting money back into the account
again.”

Gustaf Lohm (interview, 2026) “The buildings have to be socially meaningful and ecological positive. So, they

should use as little as possible of the planet's resources, but the main idea is
that the planet itself should be able to regenerate it”

“You actually only use what you need, enable for the planet to regenerate,
and you should also create something more.”

Peter Vangsbo (interview, 2026) | “Regenerative practice is a new buzzword... It's what we have preached the
last 20 years that we need to see sustainability in a more holistic way.”

Figure 9.1. Table with examples of quotes from interviewees and documents about regenerative building.
Own creation.

All interviewed actors emphasised that regenerative building is concerned with creating a positive
impact. For example, Gustaf Lohm, describes this principle as follows: “You actually only use what
you need, enable the planet to regenerate, and you should also create something more” (Gustaf Lohm,
2026). As part of his de [nikion, he uses the term regenerate, which reoccurs across multiple actor
perspectives. In this quote, Lohm suggests that resource use should not exceed the regenerative
capacity of the planet.

Another point of convergence among actors is the recognition that a building cannot be considered
regenerative if it merely reduces its CO, footprint [Reduction Roadmap, 2024, Akademiet for de
tekniske videnskaber, 2026], (Stig Hessellund and Gustaf Lohm, 2026). Rather, regenerative build-
ing is understood as encompassing broader dimensions, including the creation of high quality of life
through positive social impacts, the strengthening of ecosystems to support ecosystem services, and
the generation of just economic outcomes, such as creating jobs and supporting local economies
[Reduction Roadmap, 2024, Akademiet for de tekniske videnskaber, 2026], (Stig Hessellund and
Gustaf Lohm, 2026). Furthermore, several actors emphasise the need to adopt a systems perspec-
tive when engaging in regenerative building [Akademiet for de tekniske videnskaber, 2026, Reduc-
tion Roadmap, 2024] (Peter Vangsbo, 2026). This involves recognising that buildings, as well as the
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people living in and around them, are embedded within interconnected systems that also include
natural processes and ecosystems.

The de [nitions applied by the actors in this analysis align closely with those presented in the
research literature, see Section 3.3. Although the actors do not explicitly refer to concepts such
as an ecocentric worldview or systems thinking, their descriptions of regenerative building re [ect
these perspectives. In particular, many emphasise the need for humans to collaborate and coexist
with nature, rather than positioning themselves as separate from it [Reduction Roadmap, 2024,
Akademiet for de tekniske videnskaber, 2026], (Observations BG West, 2026). Additionally, their
recognition of the need to think in systems when planning and designing buildings indicates an
implicit alignment with systems thinking theory.

Although the actors mostly agree on their current understanding of regenerative building, and this
understanding aligns with the research literature, it remains a relatively vague de [nikion, leaving
room for multiple interpretations. One key ambiguity concerns the extent to which a positive impact
must be achieved for a building to be considered regenerative.

For instance, Lohm argues that regenerative qualities can emerge from interventions at a smaller
scale within a project and, through ripple e [edts, still be regarded as regenerative, for example,
by positively in[udncing human well-being in a given area (Gustaf Lohm, 2026). He calls
this acupuncture architecture. In contrast, other actors, such as Hessellund, contend that very
few buildings today can be considered truly sustainable, and that a building does not become
regenerative through isolated actions alone (Stig Hessellund, 2026). Instead, he emphasise the need
for documented and measurable positive impacts.

These diLering perspectives illustrate that certain aspects of the regenerative building concept
remain unclear, with actors holding varying interpretations of what quali [esl as regenerative in
practice.

9.2 How actors interpret regenerative building as an emerging and
unsettled Leld

The previous section showed that regenerative building is not yet de [ndd in one [xdd or formalised
way within the Danish building sector. Although the actors generally associate the concept with
positive impact, planetary boundaries, systems thinking and a broader understanding of value, there
are still di Cerknces in how they interpret what regenerative building means in practice. In order
to understand the current state of the regenerative building niche, it is not su [cieht to examine
de [nikions alone. It is also necessary to analyse how actors make sense of regenerative building
through their roles, actions, uncertainties and expectations for the future.

Drawing on Weick'’s (1995) theory on sensemaking, this section analyses four selected sensemaking
properties that are particularly relevant to the empirical material: grounded in identity construction,
enactive of sensible environments, driven by plausibility rather than accuracy, and ongoing. These
properties are used to show how actors interpret regenerative building as an emerging Lelt, and
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how their interpretations help shape the niche as it develops.

9.2.1 How actors understand their own role in the regenerative transition

A central pattern across the coded material is that actors make sense of regenerative building
through the roles they assign to themselves within the transition. Rather than presenting themselves
primarily as technical executors, some actors construct their role around facilitation, knowledge-
sharing, experimentation and the creation of conditions for others to act (Gustaf Lohm and Stig
Hessellund, 2026). This is visible in Realdania’s role as described both in the Beyond Reduction
Roadmap and by Hessellund, where the organisation does not present itself as the actor that should
directly drive the transformation, but as one that can support new knowledge, partnerships, risk
reduction and overview across the sector (Stig Hessellund, 2026) [Reduction Roadmap, 2024].

This way of understanding professional identity is also visible in the interviews. Several actors
position themselves as enablers or facilitators rather than as owners of a single de [nikion or solution.
Lohm describes Aarhus Center for Regenerativt Byggeri as a space for dialogue, evidence-based
knowledge and project development rather than as a consulting [roh or standard-setting body
(Gustaf Lohm, 2026). This suggests that part of the niche’s identity is being constructed around
openness, facilitation and shared learning rather than around [xad authority.

At the same time, not all actors construct their agency in the same way. Vangsbo presents the
consultant role as strongly dependent on client demand, describing consultants as actors who deliver
the services that clients are willing to pay for (Peter Vangsbo, 2026). This creates a useful contrast
within the coded material. While some actors describe themselves as facilitators of systemic change,
others emphasise the constraints that shape what professionals can realistically do (Peter Vangsbo
and Gustaf Lohm, 2026). These identity constructions indicate that the regenerative building niche
is shaped by both aspirational agency and practical dependency.

9.2.2 How regenerative building is made practical through projects,
experiments and communication

A second sensemaking property concerns how actors enact regenerative building in practice. In
Weick’s (1995) theory, meaning is not only formed through re [edtion, but also through action. This
is important in the case of regenerative building, because the concept remains partly open and
unsettled. The coded material suggests that fully regenerative buildings are still di Cculk to identify
in the Danish context (Gustaf Lohm and Stig Hessellund, 2026). Instead, regenerative principles are
often enacted through partial interventions, smaller-scale experiments or selected components of
projects - Lohm’s idea of acupuncture architecture is one example of this (Gustaf Lohm, 2026). Here,
regenerative qualities are not necessarily located in the whole building, but in targeted interventions
that can create wider positive e [edts for people, places or ecosystems (Gustaf Lohm, 2026). This
illustrates that regenerative building is currently often made practical through smaller steps rather
than through fully developed models.

Documents and publications on regenerative building point in the same direction. Both the

50



9.2. How actors interpret regenerative building as an emerging and unsettled [Aklborg Universitet

report from Akademiet for de tekniske videnskaber (2026) and Jensen et al. (2026) present
regenerative building as something that is currently explored through partial and experimental
practices rather than through fully stabilised models. These examples are unfolded more concretely
in the following sections, where the analysis [rst turns to the supporting niche-building processes
that help organise the niche, before examining the speci [Chiche-level innovations through which
regenerative building is enacted.

Enactment also takes place through communication and knowledge-sharing. Initiatives such as
Aarhus Center for Regenerativt Byggeri, the ATV Mission Lab, Reduction Roadmap, Building Green
presentations and other publications create spaces where actors can discuss regenerative building,
compare interpretations and develop shared reference points [The Aarhus Centre for Regenerative
Building, n.d.b, Akademiet for de tekniske videnskaber, 2026, Reduction Roadmap, 2024, Building
Green, 2026]. From a niche innovation perspective, these activities are important because they
support learning, network formation and the articulation of expectations [Geels, 2011]. In this sense,
regenerative building is enacted not only through physical projects, but also through the social and
communicative infrastructures that make the niche visible.

9.2.3 How actors act despite uncertainty about de [nikions, methods and tools

A third pattern in the material is that actors often proceed despite uncertainty. This connects to
Weick’s (1995) point that sensemaking is driven by plausibility rather than accuracy. Throughout
the coded material, it is repeatedly acknowledged that de [nikions, methods and assessment tools
within regenerative building are not yet fully developed [Reduction Roadmap, 2024]. However, this
does not necessarily prevent action. Instead, Reduction Roadmap (2024) use provisional concepts,
directional targets and imperfect tools as a basis for moving forward. Although they acknowledge
the di Cculty of identifying exact, scienti Lcdlly validated targets for construction activity within
the planet’s capacity, they still argue that immediate and signi [cant reductions are necessary. The
importance of the Reduction Roadmap lies not only in the precision of its numbers, but in the way
it provides a plausible direction for action. It makes the gap between current practice and ecological
limits discussable, even if the methodological translation from global boundaries to building-sector
targets remains uncertain.

Lohm argues the same logic and emphasises that actors should not wait until everyone agrees on
the perfect de [nikion of regenerative building, but should move in the same general direction and
accept that partial agreement may be su Lcieht for action (Gustaf Lohm, 2026). His emphasis on
being 80 % aligned illustrates a pragmatic approach to uncertainty: the [eltl needs enough shared
direction to act, but not necessarily complete conceptual agreement (Gustaf Lohm, 2026).

9.2.4 How understandings of regenerative building continue to develop over
time

Finally, the coded material shows that regenerative building is understood as an ongoing process
rather than a settled destination. In Weick’s (1995) sensemaking theory, meanings are continuously
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revised as actors encounter new experiences, knowledge and circumstances. This [IsIclosely with
the way regenerative building is described by the actors in this analysis. The L[eld is repeatedly
presented as emerging, developing and still in need of further clari [cation.

The report by Akademiet for de tekniske videnskaber (2026) describes regenerative building as a
Leltl where de [nikions, methods and measurement parameters are still being formed and debated.
Similarly, the report by Jensen et al. (2026) describes regenerative practice as a rapidly evolving [elt,
where new projects, policies and material opportunities continue to emerge. These descriptions
indicate that the regenerative building niche is not yet stabilised around a single model of what
regenerative building should be. Instead, it is developing through ongoing experimentation,
discussion and learning.

The interviews also show how the interviewees’ understandings change over time. Hessellund re-
[edts that his own understanding of sustainability and regenerative building has shifted substan-
tially through engagement with research and the Reduction Roadmap (Stig Hessellund, 2026). This
illustrates that sensemaking is not only a collective process, but also a personal and professional one.

This ongoing character is important for understanding the current state of the regenerative building
niche. On the one hand, it shows that regenerative building has not yet become a fully stabilised
practice with clear de [nikions, standards and methods. On the other hand, it also shows that
the niche is active and developing. Across the analysed interviews, documents and observations,
regenerative building is not treated as something that must be fully de [ndd before action can
begin. Instead, it is explored through tested ideas, emerging networks, guides, projects and revised
understandings. This makes the niche dynamic but also fragmented. The following section builds
on this sensemaking analysis by examining the supporting niche-building processes through which
regenerative building is made more visible, transferable, and collectively organised as an emerging
Celd.

9.3 Supporting niche-building processes

Before turning to the speci [CThiche-level innovations through which regenerative building is trans-
lated into practice, this section examines two supporting niche-building processes. These processes
do not constitute niche-level innovations in themselves. Rather, they help the emerging regenera-
tive building niche develop by organising learning, documentation, networks and experimentation
across actors and projects.

This distinction is important because the regenerative building niche does not develop only through
new assessment methods, spatial strategies or material systems. Italso depends on the processes that
make such developments more credible, visible and transferable. The following subsections analyse
how experimental project experience is turned into shared learning and how networks, knowledge
centers, and demonstration projects contribute to building regenerative building as a more coherent
Celd.

52



9.3. Supporting niche-building processes Aalborg Universitet

9.3.1 Turning L[rst-mover risk into collective learning

This [rst supporting process concerns the deliberate organisation of learning around projects that
attempt something new. In an emerging [elll such as regenerative building, the [Tst projects to test
unconventional materials, construction methods or design principles often require additional time,
documentation and experimentation. If this knowledge remains within the individual project, later
projects must repeat much of the same learning process (Stig Hessellund, 2026). The aim is therefore
to make project-based learning collective and transferable.

This is visible in the way front runner and example projects are described. Rather than only
focusing on the [nal building, several actors emphasise the importance of the knowledge produced
around the project: calculations, tests, documentation, professional hours and practical experience.
Realdania’s approach to example projects illustrates this logic, as support can be directed toward the
extra work needed to test, document and develop new solutions, so that experience from one project
can be collected and passed on to later projects (Stig Hessellund, 2026).

Documentation and testing are therefore not only technical support activities. They are part of how
regenerative building is enacted as an experimental [eltl. Tests of material performance, durability,
[relsafety, moisture behaviour and structural capacity can contribute not only to individual projects,
but to a growing body of knowledge that makes later experimentation less uncertain [Akademiet
for de tekniske videnskaber, 2026]. Lohm expresses a similar point when he argues that new
materials and solutions are necessary, but must still be evidence-based and tested rather than
adopted uncritically (Gustaf Lohm, 2026).

This process is important because it shifts attention from the individual experiment to the learning
that can be produced around it. The value of a frontrunner project does not only lie in the material or
design solution being tested, but also in the documented experience that can inform later projects. In
this way, [rst-mover risk is partly transformed into collective learning, helping regenerative building
develop from isolated experimentation into a more practice-based and knowledge-supported niche.

9.3.2 Building the regenerative [eld through networks and demonstration
projects

Where the previous subsection focused on project-based learning through documentation, testing
and transferable experience, this subsection turns to a broader form of learning. Here, the focus is
on how regenerative building is developed as a shared [eltl through knowledge centres, networks,
mission labs, publications and demonstration projects. While Lrst-mover learning concerns how
speci [Ckxperiments can generate documented experience for later projects, [eltl-level learning
concerns how actors develop shared language, common reference points and collective orientation
within the regenerative building niche.

This is important because regenerative building remains an emerging and partly unsettled concept.
Its development cannot rely only on individual projects or isolated technical solutions. It
also depends on spaces where diLerknt actors can encounter each other’s work, discuss what
regenerative building means in practice and build a more common understanding of the [eld
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[Geels, 2002]. Initiatives such as ACRB, the ATV Mission Lab, Building Green presentations and
publications on regenerative building contribute to further developing the regenerative building
niche [The Aarhus Centre for Regenerative Building, n.d.b, Akademiet for de tekniske videnskaber,
2026, Building Green, 2026].

The ATV Mission Lab is one example of this [eltl-level learning. By bringing together participants
from the building sector, research, municipalities, foundations and civil society, the Mission Lab
created a space for discussing barriers, dilemmas and possible pathways for regenerative building
[Akademiet for de tekniske videnskaber, 2026]. Similarly, ACRB is described as a space for dialogue,
knowledge-sharing and project development, where the aim is not to own a [xdd standard, but to
facilitate shared direction and connect regenerative ambitions to evidence-based practice (Gustaf
Lohm, 2026). In this sense, the important development is not a single technology or method, but the
creation of social and organisational spaces where the regenerative building niche can take shape.

Demonstration projects such as Hedeskov Living Lab and Green Hub House also contribute to
this Lelt-building process. Where knowledge centres and mission labs create spaces for dialogue,
demonstration projects create concrete examples that actors can visit, discuss and learn from
[Aagaard et al., 2025, Boligbyggeri fra 4 til 1 planet, 2026]. They do not necessarily provide complete
or [nadl models for regenerative building, but they make otherwise abstract principles more tangible.
In this way, demonstration projects contribute to [eldl-level learning by creating visibility, practical
experience and shared reference points for what regenerative building can become.

Building the [eld through shared spaces and concrete examples is therefore best understood as a
supporting niche-building process. It helps regenerative building move from a broad and partly
ambiguous concept toward a more collective and practice-based [elll of experimentation. Its
importance lies in the way it creates shared language, networks and examples that allow the
regenerative building niche to become more recognisable as a [eld.

9.4 Emerging niche-level innovations through which regenerative
building is translated into practice

The previous section showed that regenerative building is supported by processes of learning,
documentation, networking and demonstration. This section turns to the speci [cCniche-level
innovations through which regenerative building is translated into practice. In this thesis,
regenerative building is understood as the broader socio-technical niche, while the identi [ed niche-
level innovations are the emerging practices, methods and concepts through which this regenerative
building niche is enacted. Niche-level innovations are not treated as separate niches, but as
developments within the regenerative building niche.

This interpretation follows the MLP understanding of niche innovations as protected spaces for
radical alternatives, while allowing niche-level innovations to include not only technologies, but
also new assessment concepts, spatial practices, and material systems (see Section 5.2.1).
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9.4.1 Assessing building activity against planetary boundaries and absolute
ecological limits

One of the central niche-level innovations identiled in the material is the attempt to assess
building activity in relation to planetary boundaries and absolute ecological limits. The niche-level
innovation is not only that lower CO, targets are proposed, but that the frame of assessment changes.
Rather than asking only whether a building performs better than a previous or comparable building,
planetary-boundary-based assessment asks what level of impact can be justi [ed within the Earth’s
remaining ecological capacity [Reduction Roadmap, 2024, Akademiet for de tekniske videnskaber,
2026].

Through concepts such as safe operating space, planetary carrying capacity and absolute sustain-
ability, regenerative building is framed as a question of whether construction activity can take place
within ecological limits. This makes global ecological concepts more operational for building actors,
by translating planetary boundaries into a language that can be discussed in relation to buildings,
materials and square metres [Reduction Roadmap, 2024] (Stig Hessellund, 2026).

The Butter [y Framework in the Beyond Reduction Roadmap makes this assessment logic more
concrete [Reduction Roadmap, 2024]. The framework assesses the building sector in relation to two
core Earth-system boundaries: climate stability and functioning ecosystems [Reduction Roadmap,
2024]. This expands the discussion beyond climate impact alone. It suggests that regenerative
building cannot only be evaluated by how much CO, is reduced, but also by whether building activity
contributes to restoring or strengthening ecological systems [Reduction Roadmap, 2024]. In this
way, the Butter Ly Framework helps clarify the di Lerknce between reduction and regeneration.

The relevance of planetary-boundary-based assessment as a niche-level innovation lies less in
the certainty of the calculations and more in the evaluative logic it introduces. It gives actors a
shared reference point for discussing what regenerative building would require and makes absolute
ecological limits part of the regenerative building niche’s practical vocabulary. In this sense,
planetary-boundary-based assessment helps move regenerative building from a broad ambition
toward a more concrete, though still developing, framework for action.

9.4.2 Questioning the need for new square metres through su LCciehcy

Another emerging niche-level innovation within the regenerative building niche is the focus on
su Lciehcy. Here, the discussion moves beyond how buildings can be constructed with lower
environmental impact and begins to question the demand for new square metres in the Lrst place.
In other words, regenerative building is not only interpreted as a matter of improving individual
buildings, but also as a matter of asking whether existing and future spaces can be used in better
ways.

The report by Akademiet for de tekniske videnskaber (2026) on regenerative building points to the
need to reduce the demand for new square metres and make better use of the buildings that already
exist. This includes higher space utilisation, shared functions and multifunctional buildings, where
private [odr area can potentially be reduced without necessarily reducing quality of life [Akademiet
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for de tekniske videnskaber, 2026]. Hessellund links this directly to broader questions about the
amount of new construction, living space per person and the purpose of building activity (Stig
Hessellund, 2026). In this way, su [ciehcy becomes more than a question of technical optimisation.
It also becomes a question of what kind of spatial needs the building sector should respond to.

Su Lciehcy is therefore not only about using less in a narrow sense. It is also connected to questions
of social quality, everyday life and shared resources. Shared facilities, [exXible indoor and outdoor
spaces, and more collective forms of use are presented as ways to reduce environmental impact while
also supporting community, health and contact with nature [Akademiet for de tekniske videnskaber,
2026]. Lohm gives this point a more practice-oriented framing, arguing that the issue should not
simply be presented as having fewer square metres, but as creating higher quality of life with less
space, while also contributing positively to the planet (Gustaf Lohm, 2026).

This makes su [ciehcy a relevant niche-level innovation because it translates regenerative building
into new ways of thinking about need, use and spatial organisation. Instead of only focusing on
the performance of the building object, su Lciehcy draws attention to how much space is produced,
how it is shared, and how it is used over time. In this sense, su LCciehcy is enacted as a practical
and conceptual shift within the regenerative building niche: it reframes reduced spatial demand as
something that can be connected to quality, community, and better use of existing resources.

9.4.3 Using existing buildings as resources through transformation and
continued use

A closely related innovation is the transformation and activation of existing buildings. While
su Lciehcy questions the demand for new square metres, transformation focuses on how the existing
building stock can be preserved, adapted and given new functions. This shifts regenerative building
away from being primarily associated with new construction and towards a practice of working with
what is already there. The report by Akademiet for de tekniske videnskaber (2026) emphasises
that preserving and transforming existing buildings can reduce the need for new materials, raw
resources, and energy. However, the value of transformation is not only environmental. Existing
buildings also contain material, cultural and social qualities, including craftsmanship, place identity,
and cultural history [Akademiet for de tekniske videnskaber, 2026]. From this perspective, an
existing building is not simply an outdated object that needs to be replaced, but a resource that
can be repaired, reinterpreted and activated.

The coded material also links transformation to adaptability over time. Through renovation,
conversion and changed use, buildings can continue to provide spaces for new activities while
gradually being improved in relation to climate, resources and environmental performance
[Akademiet for de tekniske videnskaber, 2026, The Aarhus Centre for Regenerative Building,
n.d.b, Jensen et al., 2026]. This becomes visible in projects such as Hedeskov Living Lab, where
regenerative building is explored through the transformation of an existing school building into a
site for regenerative practice, research, and knowledge-sharing [Aagaard et al., 2025]. In this way,
transformation re [edts a broader regenerative understanding in which buildings are not treated as
isolated objects, but as part of wider social, ecological, and material systems [Reduction Roadmap,
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2024].

Transformation and activation can therefore be seen as a concrete way in which regenerative
principles are enacted in practice. The innovation lies in extending the life of buildings and
allowing them to take on new roles, rather than assuming that new needs automatically require
new construction. In this way, transformation is not only a strategy for reducing material demand,
but also a way of developing new practices around place, repair and continued use.

9.4.4 Rethinking materials through biogenic, reused, blue and local resources

This niche-level innovation focuses on material innovation and is one of the more concrete ways
in which regenerative building is currently being explored. However, in the coded material, this is
not only about substituting conventional materials with lower-carbon alternatives. It is also about
rethinking where materials come from, how they are produced, how long they remain in use, and
how they relate to local ecosystems and value chains.

Several materials are mentioned across the analysed documents, including timber, straw, hemp,
bamboo, eelgrass, fungi and other forms of marine biomass [Reduction Roadmap, 2024, Akademiet
for de tekniske videnskaber, 2026]. These materials are often discussed because of their potential to
reduce embodied carbon, store biogenic carbon and create new architectural possibilities. The report
by Akademiet for de tekniske videnskaber, Otto and Gimmel (2026) also points out that material
innovation can support regional value chains and architectural expressions that are more closely
connected to local resources, ecosystems, and craft traditions. Blue biomass appears as one example
of this broader material experimentation, with Vangsbo describing it as a [eltl where Denmark may
be able to pilot new solutions and potentially scale them beyond the national context (Peter Vangsbo,
2026).

At the same time, the regenerative potential of these materials depends on how they are used.
Biobased and blue materials are not automatically regenerative simply because they are renewable.
They need to be understood in relation to production methods, ecosystem e [edts, life span and
possible reuse [Otto and Gimmel, 2025]. This is why the analysed material also emphasises
cascading use, especially for wood and other biobased materials, where the aim is to keep materials
in high-value use for as long as possible before recycling or energy recovery [Reduction Roadmap,
2024].

Reuse is another important part of this material innovation. Akademiet for de tekniske videnskaber
(2026) highlights in their report the potential of reusing materials such as bricks, steel, glass, timber,
concrete and building components, either directly or after being upgraded for new purposes. Green
Hub House in Aalborg provides a concrete example of how some of these ideas are being explored
in practice [Boligbyggeri fra 4 til 1 planet, 2026]. The project experiments with reused concrete
slabs, screw foundations and other non-conventional solutions in an attempt to develop low-carbon
social housing [Boligbyggeri fra 4 til 1 planet, 2026]. In this sense, Green Hub House illustrates how
material innovation is not only discussed as a future possibility but is also being tested through pilot
projects.
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Material innovation makes regenerative building tangible at the level of resources and construction
practice. It shows how the regenerative building niche is being enacted through experiments with
biogenic, reused, blue and local material systems. At the same time, the emphasis on testing,
cascading use and practical examples shows that material innovation is not simply about replacing
one material with another, but about developing new ways of understanding materials as part of
broader ecological and circular systems.

9.5 Partial conclusion of the regenerative building niche

The analysis shows that regenerative building in Denmark is developing as an emerging socio-
technical niche, but not yet as a coherent or stabilised practice [eltl. This becomes visible across
the chapter: in the way actors de [né regenerative building, in how they interpret it as an emerging
and unsettled [eld, and in how regenerative building is supported and enacted through supporting
niche-building processes and niche-level innovations.

The four niche-level innovations analysed in this chapter should not be understood as an exhaustive
list of all developments within regenerative building, but as the most clearly identi [alile niche-level
innovations in the coded material. They were selected because they represent di Lerknt ways in
which regenerative building is currently being translated into practice: through new assessment
logics, new understandings of spatial demand, new approaches to the existing building stock and
new material systems.

v
N

..........

1 1
! Potential |
! infiltration !
! with regime 1
i 1

v

Socio-technical
regime

v

v

Niche-Level Innovations g
— U

Assessing building activity o By
against planetary boundaries Ay
and absolute ecological limits il < g

Questioning the need for
new square metres through
sufficiency

Using existing buildingSJ Eigaciative

building niche
as resources through o Gufferifistste g
mformauon and d T ow of the niche
continued use x at
/ = ! ! !
Rethinking materials A f A 3 d
through biogenic, reused, ,* e 8 \ 3
Ay
blue and local resources w7 d g5 oy W
— > R
//’ // // &ty \‘\ ke
/ / / \\ v ‘I
1
i i it !
Turning first-mover risk Building the regenerative field
into collective learning through networks and

demonstration projects

Supporting niche-building processes
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The red cross marks the current state of the niche. Own creation.
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Figure 9.2 illustrates the analytical position of the regenerative building niche. The niche-level
innovations are shown as multiple inputs because regenerative building is not developing through
one single innovation, but through several practices, concepts and material experiments. The
supporting niche-building processes are placed below the niche because they do not constitute
niche-level innovations in themselves, but help these innovations become more credible, visible
and transferable.

The red cross marks the current state of the niche. It is placed where several arrows are narrowing
down to longer ones, but before they have fully aligned or stabilised. This re [edts the main [nding
of the chapter: regenerative building is no longer only an abstract idea, but it has not yet reached
the point where its elements have become aligned, stabilised in a dominant design, or gained strong
internal momentum. In MLP terms, this suggests that the regenerative building niche is active and
developing, but not yet mature enough to in [udnce the socio-technical regime [Geels, 2011].

For the regenerative building niche to develop toward stronger regime in [udnce, it must become
more coherent without losing the critical ambition that makes it regenerative. First, the [elll
needs a stronger shared understanding of what regenerative building means in practice. This
does not require one [xdd de [nikion, but it does require enough common language to distinguish
regenerative building from advanced sustainable building. Second, regenerative performance needs
to become more assessable without being reduced to the same optimisation logic that characterises
the current sustainable building regime. This is important because the analysis has shown that
regenerative building challenges the regime not only through lower impacts, but through broader
questions of positive contribution, ecological limits and systems thinking.

Finally, the regenerative building niche needs more practice-oriented experimentation. At present,
many regenerative ideas are still enacted through concepts, partial project elements, pilot projects
and emerging networks. For the niche to gain stronger internal momentum, these elements need
to become more connected, documented and transferable across projects and organisations. The
challenge is not only to develop more niche-level innovations, but to make existing ones more
coherent and practically usable.
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for a Regenerative Transition

This analysis explores the potential transition of regenerative building from an emerging niche to
a more integrated part of the existing sustainable building regime. The analysis is based on the
assumption that the regenerative building niche will gradually evolve into a more established niche
and that windows of opportunity will emerge within the regime over time.

To examine this potential transition, the analysis investigates whether pressures from the landscape
can create opportunities for regenerative building to gain in Cudnce within the regime. Furthermore,
it explores how the regenerative building niche is currently adapting to and challenging the existing
regime, while identifying the changes that would be required for regenerative building to become
integrated into the regime through future windows of opportunity created by increasing landscape
pressures.

The analysis concludes by formulating recommendations for how the regenerative building niche
can strengthen its prospects for integration into the regime. These recommendations are based on
a future-oriented perspective, assuming both the continued maturation of the regenerative building
niche and the emergence of windows of opportunity within the sustainable building regime.

10.1 Landscape pressure and windows of opportunity in the
sociotechnical regime

Analysis 1 showed how the [v8 regime dimensions reinforce each other and create lock-ins that
resist change (see Chapter 8). The regulatory infrastructure, BR18, LCA requirements, and DGNB,
de [n8 sustainability as meeting incremental thresholds, rather than asking whether the sector
operates within planetary boundaries [Ministry of interior and housing, 2026, Green Building
Council Denmark, n.d.a, Ministry of interior and housing, 2021]. The socio-cultural regime adds
a layer of resistance: Hessellund described how anything new in the sector is perceived as risky
because of “the psychological, the cultural, and the habitual” elements of practice (Stig Hessellund,
2026). And the user and market regime [fér everything through pro [fability. As Vangsbo put it,
developers deliver what the regulations demand “and not an inch more than that” (Peter Vangsbo,
2026).

These examples of lock-ins demonstrate that the current sustainable building regime remains
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relatively stable. Although pressures from the landscape are beginning to encourage some
actors within the regime to explore more radical sustainability strategies [The Aarhus Centre for
Regenerative Building, n.d.a, Akademiet for de tekniske videnskaber, 2026, Reduction Roadmap,
2024], the dominant structures, practices, and institutions continue to reinforce existing approaches
(see Chapter 8). As a result, it remains di Cculk for the regenerative building niche to in [ifate the
regime in its current form.

However, this situation may change in the future if landscape pressures intensify. Increasing
challenges related to climate change, resource scarcity, biodiversity loss, and planetary boundaries
may further destabilise the existing regime and create new windows of opportunity for alternative
approaches (see Section 3.2). Under such conditions, regenerative building may gain greater
momentum and become a more in [udntial force in shaping the future development of the building
sector.

Within the MLP framework, transitions occur when pressures at the landscape level destabilise
the existing regime and create windows of opportunity for niche innovations to emerge and gain
momentum [Geels, 2011, Geels and Schot, 2007]. This section identi [eslthese landscape pressures
and windows of opportunity in order to examine how regenerative building may potentially transition
into the socio-technical regime in the future. However, such a transition depends on the assumption
that the regenerative building niche develops into a more established and stabilised niche, as
discussed in Analysis 2, Chapter 9.

This section explores two key landscape pressures: the pressure arising from the environmental
polycrisis to further reduce CO, emissions, and the pressure created by the transgression of planetary
boundaries to develop building practices that operate within their safe limits.

mcam/\
\ Environmental polycrisis

Transgression of planetary m

\

Sustainable \ Windows of
Building Regime ] opportunity

/

Figure 10.1. This [gure illustrates how landscape-level pressures over time exert increasing in [udnce on
the sustainable building regime, potentially leading to the emergence of windows of opportunity across its
[vd dimensions. Own creation.

Figure 10.1illustrate how pressure from the landscape over time, can create a window of oppurtunity
across all [vd dimensions of the sustainble building regime.
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10.1.1 Pressure for a building practice that can reduce CO, emissions radically

As described in Problem Analysis section 3.2, research indicates that a global polycrisis is currently
unfolding, giving rise to multiple interconnected challenges, including resource scarcity, climate
change, and biodiversity loss. These challenges are already placing pressure on a range of socio-
technical regimes, including the Danish building sector, and are expected to continue doing so in
the future (see Section 3.2).

To address these challenges, the policy regime has evolved through the adoption of strategic goals
and legislation aimed at supporting sustainable development at both the European and national
levels. Examples include the European Green Deal, the Paris Agreement, the Danish National
Strategy for Sustainable Construction, and the Danish Climate Act [European Commission, 2019,
United Nations Framework Convention on Climate Change (UNFCCC), 2015, Ministry of interior
and housing, 2021, Klima-, Energi- og Forsyningsministeriet, 2021]. A common feature of these
initiatives is their ambition to achieve substantial reductions in CO, emissions and, ultimately, reach
net-zero targets.

While these policies have created windows of opportunity for novelties that contribute to more sus-
tainable forms of development, they do not explicitly promote regenerative building principles [Eu-
ropean Commission, 2019, United Nations Framework Convention on Climate Change (UNFCCC),
2015, Ministry of interior and housing, 2021, Klima-, Energi- og Forsyningsministeriet, 2021]. How-
ever, this may change in the near future, as a growing body of research suggests that current build-
ing practices are insu [Cieht to meet the goals of the Paris Agreement and remain within planetary
boundaries [Reduction Roadmap, 2024, United Nations, 2015, Ste [ed et al., 2015]. As awareness
of these limitations increases, additional pressure may be placed on the existing regime, potentially
creating new windows of opportunity for regenerative approaches within the building sector.

Reduction Roadmap (2024) argues that the emissions reductions required from the construction
sector are not 75 %, as previously assumed, but as much as 95 % if the targets of the Paris Agreement
are to be achieved. Achieving such a reduction would require a more transformative approach to
sustainability than the strategies currently dominant within the sector [Reduction Roadmap, 2024].

This increasing pressure to pursue more radical sustainability solutions may create a new window
of opportunity within the sustainable building regime. From an MLP perspective, the recognition
that existing approaches are insu Lcieht to meet climate targets can contribute to the destabilisation
of the current regime and increase the demand for alternative approaches [Geels, 2002, 2011].

If pressures from the landscape eventually lead to the emergence of a window of opportunity through
changes in the policy dimension, this may trigger further transformations across other dimensions
of the socio-technical regime. Geels also describes this mechanism within MLP theory as cascade
dynamics, in which changes in one regime dimension generate subsequent changes across the
broader system (see Section 5.2.2)

For instance, if political targets, strategies, standards, and legislation were to shift in favour of more
radical sustainable building solutions, this could generate new market demand, reshape building
practices, and potentially contribute to longer-term socio-cultural change. In this sense, a shift in
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the policy dimension would not only create a window of opportunity within that speci Lcdlimension,
but could also initiate broader changes across the entire socio-technical regime, as the di Lerknt
dimensions co-evolve in response to one another [Geels, 2002, 2011].

If regenerative building is able to demonstrate its relevance and e [ectiveness in addressing these
challenges, such a cross-dimensional window of opportunity could serve as an entry point for the
regenerative building niche to gain greater in [udnce within the regime and potentially become
widely adopted over time.

10.1.2 Pressure for building practices within planetary boundaries

While reducing CO, emissions has historically been the dominant focus within the sustainable
building regime, increasing attention is being directed towards planetary boundaries and the
recognition that environmental sustainability encompasses a broader range of impacts than carbon
emissions alone (Observations BG vest, 2026), [Reduction Roadmap, 2024]. This shift re [edts a
growing awareness that carbon emissions are only one of several environmental challenges that the
building sector must address.

At present, the primary method for assessing the environmental performance of buildings is LCA,
as this approach has been integrated into building legislation, policies, and standards (see Section
8.2.1). In some cases, biodiversity impacts are also assessed; however, methods for measuring
biodiversity remain associated with considerable uncertainty (Carsten Rahbek BG Vest, 2026).
Biodiversity is sometimes evaluated through LCA-based approaches, despite the fact that LCAs are
not well suited to capturing the complexity of ecological systems (Carsten Rahbek BG Vest, 2026).
Alternative assessment tools are increasingly being developed and re [néd, but uncertainties remain
(Sgren Skou Petersen BG Vest, 2026).

One example is the Web GIS tool recently introduced by Green Building Council Denmark,
which can be used to estimate the biodiversity value of a building project (Sgren Skou Petersen
BG Vest, 2026), [Green Building Council Denmark, 2025]. While the tool represents a step
towards incorporating biodiversity considerations into building design, it does not account for the
biodiversity impacts associated with building materials or site-speci [C_kcological conditions and
species (Sgren Skou Petersen BG Vest, 2026), [Green Building Council Denmark, 2025]. Instead,
it relies on a generalised value system in which users are awarded points based on the inclusion
of features such as trees, with scores varying according to the number and species of trees planted
(Seren Skou Petersen BG Vest, 2026), [Green Building Council Denmark, 2025].

The emergence of such tools may indicate that the regime is gradually broadening its understanding
of environmental performance beyond carbon emissions. However, the continued uncertainty
surrounding biodiversity assessment also highlights the limitations of existing evaluation methods
and suggests that further development of sustainability metrics may be required. In particular,
there is a need for assessment methods capable of evaluating environmental performance across
multiple sustainability dimensions while minimising uncertainty. Such methods will be essential if
building practices are to be assessed against planetary boundaries and if the sector is to ensure that
its activities remain within safe ecological limits [Reduction Roadmap, 2024].
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This need for more comprehensive sustainability assessment frameworks may indicate an emerging
shift in how sustainability is understood and evaluated within the building sector. Such a shift could
eventually create a new window of opportunity within the socio-technical regime. Similar to the
pressure arising from the need for substantial CO, emissions reductions, this window of opportunity
would likely emerge initially through changes in the policy regime, as political targets, legislation,
standards, and strategies begin to incorporate requirements related to planetary boundaries.

If such changes were to occur, they could trigger ripple e [edts throughout the other dimensions
of the regime [Geels, 2002, 2011]. For example, the technological dimension may require the
development of new tools and methodologies capable of assessing performance across multiple
environmental indicators. The user and market dimension may experience increased demand for
buildings that demonstrate compliance with planetary boundaries, while the science dimension may
need to generate new knowledge and more robust data to support such assessments. In line with
cascade dynamics, changes in the policy regime could contribute to broader transformations across
the socio-technical regime, potentially creating favourable conditions for regenerative building
approaches.

10.2 How niche-level innovations adapt to and challenge the
regime

The regenerative building niche both adapts and challenges the current sustainable building socio-
technical regime. This section studies examples of where the niche-level innovations within the
regenerative building niche currently either adapt to or challenge the regime.

10.2.1 Regime alignment and adaptation strategies

For niche innovations to be more easily adopted into the socio-technical regime, actors may
strategically adapt them to existing regime structures and practices. This can, for example, involve
using language that is compatible with dominant regime discourses or presenting niche-level
innovations as add-ons to already established technologies and practices. The latter strategy is
described by Geels as the mechanism of technical add-on and hybridisation (see Section 5.2).

This strategy can also be observed in the case of regenerative building in Denmark. One example
is the language applied by Reduction Roadmap (2024) in their report. The authors deliberately
employ technical terminology and evidence-based arguments that closely resemble the language
already used within the existing regime, particularly in relation to LCA. Although they emphasise
the importance of assessing environmental impact through multiple indicators, CO, emissions
remain the primary metric used [Reduction Roadmap, 2024]. This framing makes the approach
more compatible with existing practices and understandings within the regime. Hessellund was
open about how di LCculk this is, pointing to “many assumptions researchers typically avoid, especially
around allocation principles, going from global safe operating space down to how much CO, we can
emit per square meter in Denmark” (Stig Hessellund, 2026). The regime’s LCA tools and CO,
thresholds set the language the regenerative building niche must speak. In that translation, some
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of the broader ambition, such as including all nine planetary boundaries and not just climate, gets
narrowed down.

Similarly, Himmerland Boligforening and Realdania attempt to frame their radical project, Green
Hub House in Aalborg, in ways that appear compatible with the existing regime [Boligbyggeri fra
4 til 1 planet, 2026](Observation from Building Green 2026). By basing the project on a familiar
housing typology and subsequently integrating more radical niche-level innovations and strategies,
the project appears less disruptive and more attainable within current building practices. This
may increase its perceived scalability and broader applicability. Furthermore, in communicating
the expected outcomes of the project, the actors primarily focus on CO, reductions, similar to
Reduction Roadmap. This framing makes the project more directly comparable to conventional
building projects within the regime, where environmental performance is typically assessed through
CO, emissions using LCA calculations (see Section 8.2.1 and 8.2.4).

The niche-level innovations related to su [Cciehcy and using existing buildings as resources through
transformation and continued use can partly be understood as adaptation strategies, because they
do not necessarily depend on entirely new technologies. Instead, they introduce new strategic
perspectives into building practice by reorienting how existing technologies, spaces and practices are
used. For example, su [ciehcy as a building strategy demands a di [erent approach to how buildings
are designed, used, and valued, but the technologies applied to achieve a su Lcieht building may still
be the same as those already used within mainstream regime practices (see Sections 9.4).

A similar dynamic can be observed in the transformation of existing buildings. While the strategic
focus shifts from new construction towards reuse and transformation, many of the underlying
practices and technologies are already established within the existing regime [Akademiet for
de tekniske videnskaber, 2026]. As a result, these niche-level innovations may have a greater
likelihood of being adopted over time, since they do not require entirely new technical competencies,
infrastructures, or forms of expertise.

The regenerative building niche’s knowledge centres, networks, and demonstration projects create
spaces for learning and experimentation. But they are organised through formats the regime
already knows: university programmes, philanthropic funding rounds, time-limited projects with
deliverables, and partnerships drawn from the same stakeholder categories that structure the rest of
the sector [Akademiet for de tekniske videnskaber, 2026]. The niche does not invent its institutional
formats from scratch; it adapts them from the regime.

Nevertheless, the broader integration of these niche-level innovations into the socio-technical
regime still depends on the emergence of windows of opportunity within the regime. Even if
the required technologies and practices already exist, changes in regulations, market demands,
cultural values, or political priorities may still be necessary for these alternative strategies to become
mainstream practices.
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10.2.2 Regime destabilisation and transformative niche pressures

While parts of the regenerative building niche align with the existing socio-technical regime, they
also challenge it in several signi [cant ways. One example is the niche-level innovation of assessing
buildings within planetary boundaries and absolute ecological limits, which challenges the policy
dimension of the regime by shifting the focus from CO, reduction and LCA requirements towards
the broader framework of planetary boundaries (see Section 9.4.1). This approach requires the
assessment of multiple environmental indicators, of which CO, emissions constitute only one.

The Danish national strategy for sustainable construction and BR18 give LCA and CO, calculations
a central role in delnihg the climate performance of buildings, while DGNB broadens the
assessment but still operates through prede [néd documentation and certi [cation criteria. (see
Section 8.2.1). Planetary-boundary-based assessment directly challenges the underlying assumption
that sustainability performance should primarily be measured through LCA methodologies.

The broader adoption of this niche-level innovation would require changes within the current policy
regime to enable more holistic approaches to sustainability assessment. This could involve the
development of new regulatory frameworks, assessment standards, and evaluation criteria capable
of accounting for a wider range of environmental impacts beyond carbon emissions alone.

Su [ciehcy as a niche-level innovation also challenges the current socio-technical regime, although
primarily within its socio-cultural dimension. In particular, it challenges the dominant perception
of buildings as economic investments rather than as places where social needs and functionality are
prioritised (see Section 8.2.2).

The su Lciehcy niche-level innovation calls for a shift in how buildings are understood and valued.
Instead of primarily measuring value in economic terms, su Lciehcy emphasises multifunctionality,
quality of life, social value, and the e [cieht use of resources (see Section 9.4.2). In this perspective,
buildings are viewed less as [ndncial assets and more as spaces designed to support everyday living
and societal well-being. As a result, the broader adoption of su [ciehcy principles would require
changes not only in building strategies and practices, but also in the cultural norms and value
systems that currently shape the building sector.

Using existing buildings as resources through transformation and continued use is another niche-
level innovation that challenges the socio-cultural dimension of the regime. More speci [cdlly,
it challenges the dominant perception that newness is inherently attractive and desirable within
the building sector. Contemporary building practices and market dynamics often favour new
construction, while existing buildings are frequently perceived as outdated, less e [Cieht, or less
valuable (see Section 8.2.2).

This niche-level innovation instead emphasises the value and potential of existing buildings, promot-
ing renovation, adaptation, and reuse as desirable alternatives to demolition and new construction
(see Section 9.4.3). For this niche-level innovation to become more widely adopted, broader changes
in cultural perceptions and societal values are necessary, shifting the understanding of attractiveness
from novelty towards long-term use, preservation, and resource-conscious transformation.

Such changes may be di Cculk to achieve in isolation. However, if windows of opportunity emerge
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within other dimensions of the regime, such as the policy dimension, they may gradually support
this transition. For example, stricter environmental regulations, economic incentives for renovation,
or limitations on embodied carbon emissions could contribute to reducing the number of new
building projects while increasing the transformation and reuse of existing buildings over time.

The last niche-level innovation, rethinking materials: biogenic, reused, blue and local resources,
challenges multiple dimensions of the regime (see Section9.4.4. An example of how material
rethinking/innovation challenges the user and market dimension of the regime could be: The
current regime favours a return on investment logic, which makes it di Cculk for alternative
materials to compete with the most common materials, e.g. biobased or reused materials as an
alternative to concrete or tiles (see Section 8.2.3). As many of these alternative materials are not
yet industrialised, the cost is greater than traditional building materials, decreasing the return
on investment (Observation from Building Green 2026). Additionally, some of these alternative
materials can be di [culk to attain, as the low market demand makes it di Cculk to scale production
(Observation from Building Green 2026). But these materials cannot simply be used. They have to
be documented, tested, and approved through systems that were built for conventional materials.
Akademiet for de tekniske videnskaber (2026) noted that “innovative materials and solutions face
barriers in documentation and approval requirements that are designed for standardised materials”
[p. 9]. This is why Realdania funds not the materials themselves but the knowledge work around
them: documentation, testing, additional hours, support for engineers (Stig Hessellund, 2026). A
[reltest on a straw wall or a moisture protocol for hemp insulation is not just a technical exercise; it
is a translation of regenerative qualities into the regime’s language of building codes and insurance
requirements.

Another dimension challenged by this niche-level innovation is the technical dimension of the
socio-technical regime. Although the regime is gradually evolving towards increased use of bio-
based materials, there remains a strong tendency to focus narrowly on wood as the primary
sustainable alternative material in construction (see Section 8.2.4). While wood is often positioned
as a favourable and sustainable option, it is not necessarily the optimal choice in all contexts from a
broader sustainability perspective (Observation BG West, 2026) [ The Aarhus Centre for Regenerative
Building, n.d.b].

This niche-level innovation challenges this dominant perception by emphasising the importance of
amore diversi [ed material approach. Rather than prioritising a single material solution, it advocates
for the use of awider range of sustainable materials, including both bio-based alternatives and reused
or reclaimed materials. In doing so, it questions the existing material hierarchy within the regime
and promotes a more context-sensitive and resource-conscious understanding of material selection
in the building sector.

For regenerative ideas to enter the regime, they often need to be translated into formats the regime
already understands: CO, thresholds, LCA calculations, documentation, pilot projects, certi [cation
logics and marketable examples. This translation makes the regenerative building niche more
actionable, but it can also narrow its meaning. Planetary-boundary thinking may become mainly
a question of lower carbon limits, material innovation may become product substitution without

67



10.3. Recommendations for the regenerative building niche to follow before it can in [fdate the
regime Aalborg Universitet

su [ciehcy, and regenerative building may become an advanced version of sustainable building
rather than a more fundamental shift in how building activity is assessed, valued and practised. This
risk is especially relevant because, as shown in Chapter 8, the sustainable building regime is already
structured around documentation, optimisation, market value and compliance. The transformative
potential of the regenerative building niche depends on whether regenerative practices remain
connected to their broader systemic ambitions, or whether they are absorbed into existing regime
logics of reduction, documentation and market value. In other words, the niche may in [udnce the
regime, but only becomes transformative if regenerative building remains more than a new label for
advanced sustainable building.

10.3 Recommendations for the regenerative building niche to
follow before it can in [lttate the regime

The preceding analysis has shown that landscape pressures arising from the environmental
polycrisis and the transgression of multiple planetary boundaries are likely to create new windows
of opportunity within the sustainable building regime in the future. However, for a transition
towards regenerative building to occur, the regenerative building niche must continue to develop
and mature, as discussed in Analysis 2, Chapter 9. In addition, actions must be taken both within the
niche and the regime to facilitate the integration of regenerative building principles into mainstream
sustainable building practices.

As described in this analysis, actors within the regenerative building niche have already taken
steps to increase the likelihood of adoption by aligning regenerative concepts with the language,
practices, and technologies of the current regime. However, such adaptations alone are unlikely to
be su Lcieht if the regenerative building niche is to move beyond its current protected status and
become integrated into the socio-technical regime. For this transition to occur, changes within the
regime itself will also be necessary, and certain enabling conditions must be established to support
the wider adoption of regenerative building principles.

Drawing on the [ndings of all three analyses, this section presents a set of recommendations for
areas of intervention that could increase the likelihood of the regenerative building niche gaining
in [udnce within and eventually becoming integrated into the existing sustainable building regime.

Developing a shared language between niche and regime

The analysis has shown that the niche-level innovations, must be translated into the metrics the
regime already works with before they can gain practical traction. Yet without this translation,
the regenerative building niche’s broader ecological ambition remains inaccessible to the regulatory
infrastructure, certi [cation systems, and market logics that govern regime-level practice.

It is therefore essential that the regenerative building niche develops a performance language that
can align with regime conventions without losing its regenerative purpose. Concretely, this means
developing a tool or framework through which the sustainability performance of a building can be
measured against absolute ecological limits, not merely against last year’s average or a regulatory
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threshold derived from industry norms. The recommendation is not to abandon the regenerative
building niche’s systemic and relational ambitions but to develop a parallel, regime-compatible
performance language that can serve as a bridge-translating regenerative principles into terms the
regime can operationalise.

Sociocultural change for su Lciehcy through political action

For the su Lciehcy niche-level innovation to be applied in mainstream building planning and
design, the sociocultural view on buildings must fundamentally change. Buildings must come to be
understood not primarily as investment objects but as provisions for shelter (Gustaf Lohm, 2026).
This is not a shift that can be achieved through information campaigns or voluntary commitments
alone. The implication is clear: sociocultural change of this magnitude must be supported by
political action [Roberts and Geels, 2019].

The MLP literature argues that deep sociocultural shifts in consumption patterns require a
combination of normative reframing and material incentive structures; values change more readily
when the economic conditions make the new behaviour feasible and the old behaviour costly [Geels,
2011]. Political action can therefore be understood as an important condition for enabling broader
sociocultural change, rather than merely as a supplement to it.

Shifting the regime’s preference for newness

Across the market, policy, and sociocultural dimensions, the current regime systematically favours
new construction over the use of existing buildings (see Section 8.2.3). The market treats
new buildings as more valuable and easier to [nance; policy frameworks like BR18 and LCA
requirements are designed primarily with new construction in mind; and the sociocultural regime
perceives renovation, transformation, and adaptive reuse as riskier and less prestigious than building
anew (see Section 8.2.3, 8.2.1 and 8.2.2). Paradoxically, this same cultural logic that makes new
materials risky also makes new buildings desirable.

This preference must change if regenerative building is to become part of the regime, because
the regenerative agenda fundamentally emphasises the need to use existing buildings rather than
constructing new ones. The su Lciehcy and transformation agendas documented in the analysis,
ask whether new square metres is needed at all, and whether existing structures can be repurposed
to meet contemporary needs (see Section 9.4).

Shifting this preference requires coordinated action across these three dimensions. In policy,
renovation and transformation projects should receive at least equal regulatory support as new
construction, for example, through adapted LCA requirements that account for the embodied
carbon already invested in existing structures, and through planning regulations that incentivise
adaptive reuse. In the market, [ndncial instruments must be developed that make renovation
and transformation projects as attractive to investors as new builds, including the long-horizon
investment products and [nancing models that reward long building lifespans, as recommended by
the ATV guide [Akademiet for de tekniske videnskaber, 2026]. In the sociocultural dimension, the
perception that renovation is a compromise rather than an opportunity must be challenged through
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demonstration projects, professional education, and public discourse that frame the intelligent
transformation of existing buildings as a design achievement equal to, or exceeding, the creation
of new ones.

Making alternative materials feasible in the market

The niche-level innovation, Rethinking materials through biogenic, reused, blue and local resources,
promotes biogenic and reused materials, as alternatives to the concrete and steel that dominate the
current regime (see Section 9.4.4). However, this analysis has shown that the market dimension of
the regime currently makes the use of these materials prohibitively risky and expensive [Akademiet
for de tekniske videnskaber, 2026].

For the regenerative building niche to become part of the regime, the market dimension must change
to no longer favour only a narrow range of conventional materials [Otto and Gimmel, 2025]. This
requires interventions at multiple points in the value chain [Otto and Gimmel, 2025]. On the supply
side, investment in scaling up the production of biogenic materials, through agricultural policy,
industrial partnerships, and research funding, would reduce unit costs and improve availability
(Bjerregaard Jensen, Jgrgensen, Lundgaard-Karlshgj, Mgller and Wittchen BG West, 2026).

On the demand side, public procurement policies could require or incentivise the use of biogenic
and reused materials in public construction projects, creating a guaranteed market that would help
scale production and drive down costs. Akademiet for de tekniske videnskaber (2026) supports this
direction by recommending that public construction projects and demonstration projects should
function as test arenas for new materials and practices. If tests are performed on biogenic and reused
materials, the evidentiary basis for accurate risk assessment will strengthen and enable the use of
these materials.

Reforming standards to support innovative materials

Closely related to the market dimension, the current standards and approval systems constitute
a structural barrier to the use of biogenic and reused materials. Akademiet for de tekniske
videnskaber (2026) identi [ed this barrier where innovative materials and solutions face barriers
in documentation and approval requirements that are designed for standardised materials.

The existing testing, documentation and approval systems in the building sector are largely
structured around established material categories and conventional construction practices. This
creates challenges for biogenic and reused materials such as straw, hemp, eelgrass and recycled
timber, which often di Ledfrom mineral and industrially standardised materials in terms of moisture
behaviour, [relperformance, durability, material variability and documentation requirements [Otto
and Gimmel, 2025]. In this sense, the barrier is not only that these materials may become more
costly to test and approve, but that they are assessed through frameworks that are not always well
adapted to their speci [Cproperties and performance characteristics.

Standards and regulatory frameworks must be further developed to support the use of biogenic and
reused materials without compromising safety or quality [Otto and Gimmel, 2025]. This does not
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mean lowering requirements, but rather developing more appropriate testing, documentation and
guidance frameworks that make it possible to assess these materials on their own terms, instead of
forcing them into procedures primarily shaped by more established material categories.

This recommendation relies on the assumption that the regenerative building niche will, over
time, develop a solid knowledge base on safety and quality data for biogenic and reused materials.
Additionally, it calls for a parallel development: standards bodies should begin the process of
developing material-appropriate testing frameworks now, in anticipation of the growing evidence
base, rather than waiting until the evidence is complete before initiating reform. This proactive
approach could reduce the time lag between the maturation of regenerative building niche
knowledge and its recognition in the regime.

Creating political direction for regenerative building

The analyses show that the current sustainable building regime is strongly shaped by political and
regulatory frameworks. BR18, LCA requirements and DGNB have helped make sustainability mea-
surable and actionable, but they also frame sustainability mainly through reduction, documentation
and compliance (see Section 8.2.1). This has raised the baseline for sustainable building, but it has
not created a framework that actively supports regenerative principles such as positive ecological
contribution, su Lciehcy, systems thinking and building within planetary boundaries.

A key recommendation is therefore that regenerative building should be given a clearer political
direction. This does not mean that it should immediately become a strict legal requirement. As
shown in Analysis 2, the regenerative building niche is still developing, and de [nitions, methods
and assessment tools remain unsettled (see Chapter 9). If regenerative building is regulated too
early or too narrowly, it risks being reduced to another documentation exercise within the existing
regime.

Instead, political frameworks should begin by recognising regenerative principles as part of
the long-term direction for the building sector. This would create a clearer link between the
environmental pressures identi[ed at the landscape level and the emerging practices currently
developing within the regenerative building niche. It would also signal that future strategies,
standards and requirements should not only optimise the current regime, but also make space for
more fundamental questions about need, resource use, ecological limits and positive contribution.

This matters because voluntary niche activity alone is unlikely to change the regime at scale [Roberts
and Geels, 2019]. Developers, investors, consultants and construction [rohs operate within a system
shaped by regulation, market expectations, documentation requirements and risk. Vangsbo’s point
that developers often deliver what the regulations require, "and not an inch more than that" (Peter
Vangsbo, 2026), which shows that voluntary ambition alone is unlikely to change mainstream
building practice. If regenerative building is to move beyond protected spaces, it needs clearer
institutional support.

What could make the di Lerknce is whether policy only continues to tighten the existing sustainabil-
ity regime, or whether it also begins to create a long-term direction for a di Lerent building logic.
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Political direction should not close down the meaning of regenerative building too early, but it can
help ensure that regenerative principles are not absorbed as merely a more advanced version of sus-
tainable building.

10.4 Partial conclusion of Analysis 3

This analysis synthesised the [ndings from Analysis 1 and Analysis 2 through the lens of the MLP
and examined how interactions between the socio-technical landscape, the sustainable building
regime, and the regenerative building niche shape the potential transition towards regenerative
building in Denmark.

Through this analysis, a set of recommendations has been developed. These recommendations
identify ways in which the regenerative building niche could become integrated into the sustainable
building regime. An overview of the recommendations can be seen in Figure 10.2.

Compatible performance \
framework The regenerative building niche should develop a regime-compatible performance framework that |
i translates its ecological ambitions into existing regulatory and market metrics while simultanecusly
\ enablina assessment aaainst absolute ecoloaical limits.
[ Sufficiency Transition
I

Political instruments such as subsidies and favourable financing conditions should be introduced to \
support sufficiency-oriented projects, alongside efforts to shift sociocultural perceptions of buildings ‘
from investment objects towards provisions for shelter. )

B N
J

Prioritise renovation and reuse
by ensuring regulatory frameworks, financial instruments, and cultural perceptions place at least
[ equal value on transforming existing buildings as on building new ones.

A coordinated shift should be made to prioritise renovation and adaptive reuse over new construction, J

Material market shift The market framework should be restructured to support biogenic and reused materials by combining
supply-side investments in production scaling, demand-side measures, and the development of risk ‘

assessment models based on emerging performance data. J

Standard reform

|
J

[

and reused materials by developing material-specific standards and guidance that assess these
l‘ materials on their own terms without compromising safety or quality.
|

Testing, documentation, and approval frameworks should be reformed to better accommodate biogenic J

[ Political alignment J Political frameworks should provide a clearer long-term direction for regenerative principles by ‘

recognising them as part of future building policy, without turning them into premature regulatory
requirements. J

Figure 10.2. Overview of the recommendations presented throughout this chapter. If followed, these
recommendations could enable the integration of the regenerative building niche. Own creation.

The recommendations presented in this analysis contribute to understanding how the existing
sustainable building regime could be recon [gured so that regenerative building plays a more central
role in future building practice. However, as outlined earlier, such a transition depends on multiple
interrelated factors, including the continued evolution and maturation of the regenerative building
niche and the emergence of windows of opportunity within the regime. Whether these conditions
will materialise cannot be determined with certainty. Nevertheless, given the current pressures from
the landscape and the growing interest in regenerative building, it is plausible that future sustainable
building practices may increasingly be shaped by regenerative principles.
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This chapter discusses both the methods used in the project and the conclusions drawn from the
analysis. The purpose is to critically re [edt on how the chosen methods may have in [udnced the
[ndings and to consider the strengths and limitations of the study. By examining the data collection
process, the selection of informants, and the use of observations and documents, it becomes possible
to identify areas where the study could have been strengthened.

The chapter also discusses the main [ndings of the project in relation to the sustainable building
regime and regenerative building niche. Rather than presenting a simple answer, the [ndings
reveal several tensions and challenges that in [udnce how regenerative building can develop and
gain broader in [udnce within the Danish building sector.

Through this discussion, the chapter aims to provide a deeper understanding of both the project’s
limitations and the signi [cance of its conclusions.

11.1 Discussion of method

Ethnographic methods have played a central role in shaping this project and, consequently, have
had a signi [cant in [udnce on its [ndings and conclusions. This makes it particularly relevant to
critically re [edt on how the chosen application of these methods may have a [edted the knowledge
produced in the project. Furthermore, considering alternative ways of applying the ethnographic
methods can help illuminate potential limitations, biases, and perspectives that may have in [udnced
the conclusions drawn. In this section it is discussed, how the application of ethnographic methods,
have a[edted the results of the project.

11.1.1 Interview

One critical aspect of this project is the use of the same interview informants to describe both the
socio-technical regime and the niche innovation level. A similar overlap exists in relation to some of
the observations and documents; however, the interviews are particularly signi [cant, as all interview
participants contributed to both parts of the analysis. In other words, none of the interviewed
actors were positioned solely within the existing regime without also being positively engaged with
regenerative building.

This may have introduced a bias towards regenerative building in the interview responses,
potentially leading to a more critical portrayal of the current regime while simultaneously favouring
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regenerative approaches. As a result, the descriptions of the socio-technical regime may have
been shaped by actors who already perceive the existing system as insu Lcieht or in need of
transformation. Consequently, perspectives from actors more [rrhly rooted in the current regime,
and potentially more sceptical towards regenerative building, are underrepresented in the analysis.

This limitation could potentially have been mitigated by conducting additional interviews with
actors exclusively engaged in the existing socio-technical regime and without a direct interest in
regenerative building. Such perspectives may have contributed to a more nuanced understanding
of both the strengths and limitations of the current sustainable building regime.

Another limitation related to the selection of interview informants is the lack of participants directly
involved in either the policy dimension or the technical dimension of the socio-technical regime.
Both dimensions are crucial for understanding whether regenerative niche innovations have the
potential to transform the existing regime. Although the selected informants provided insights into
these dimensions, they were not themselves directly engaged in policy-making processes or in the
practical execution and construction of buildings.

Including interviews with actors involved in policy-making, as well as practitioners with hands-
on experience in sustainable construction, could therefore have strengthened the analysis of these
dimensions. Such perspectives may have contributed additional insights into the institutional,
regulatory, and practical challenges associated with implementing regenerative approaches within
the existing sustainable building sector.

The projectgroup did attempt to reach out to both Green Building Council Denmark and Dansk
Standard. However, they replied that they currently did not have time to participate in an interview.

11.1.2 Participatory observation

Participatory observation as a method of data collection is inevitably in [udnced not only by the
biases of the observed actors, but also by the biases of the observers themselves, in this case, the
project group. The observer plays an active role in interpreting the data during the observation
process and in deciding how events and statements are described. Consequently, the observations
are shaped by subjective interpretations, which may aledt the reliability of the project, as other
researchers might have interpreted the same situations di Lerkntly [Spradley, 1990].

However, to strengthen the reliability of the observations, the project group sought to establish
a shared understanding of the observed events by discussing and agreeing upon the observations
collectively. Furthermore, the group aimed to maintain a relatively objective approach by primarily
documenting what speakers explicitly communicated during presentations through [eltl notes and
pictures, rather than interpreting underlying intentions, moods, or atmospheres. In this way, the
observations were grounded mainly in articulated statements rather than the researchers’ own
assumptions about implicit meanings or sentiments.
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11.1.3 Document analysis

Document analysis was used as a third method for collecting empirical data. The documents in-
cluded were initially identi [ed through the state-of-the-practice review and subsequently expanded
through insights gained from interviews and a snowballing approach, in which one document led
to the identi Lcation of additional relevant sources. While a range of documents was included, there
remains a risk that relevant material may have been overlooked.

This risk could have been reduced by allocating more time to the document identi [cation process,
for example, by extending the state-of-the-practice search to additional academic and industry
databases rather than primarily relying on Google searches. Such an approach could potentially
have strengthened the validity and reliability of the study.

Furthermore, as the topic is relatively new within the Danish building sector and evolving rapidly,
new documents are continuously published, which may in [udnce the knowledge base within the
niche at a pace that this project could not fully capture. This a[edts the reliability of the study, as
there is a possibility that new and relevant document published shortly after the completion of the
project could have altered the [ndings if they had been included.

11.1.4 Discussion of results/conclusions

The central tension in the [ndings is that regenerative building depends on the existing sustainable
building regime to become in [udntial, while this same dependence creates a risk of losing the
logic that makes it transformative. This tension builds on the [ndings from all three analyses.
Analysis 1 showed that the sustainable building regime is structured through mutually reinforcing
policy, socio-cultural, user and market, technical and scienti Lc Himensions. Analysis 2 showed
that regenerative building is developing as an emerging socio-technical niche through supporting
niche-building processes and four niche-level innovations: planetary-boundary-based assessment,
su Lciehcy, transformation and activation of existing buildings, and material innovation. Analysis 3
then showed how these niche developments both adapt to and challenge the existing regime, while
also identifying the changes required for regenerative building to gain broader regime in [udnce (see
Sections 8.3, 9.5 and 10.3).

The results do not point to a simple shift from sustainable to regenerative building. Rather, they show
amore di Cculk transition dynamic, where regenerative building both depends on and challenges the
structures it seeks to move beyond.

The [rst tension is whether regenerative building should be understood as a break with sustainable
building, or as dependent on it. The analyses show a clear dilerknce in underlying logic.
Sustainable building is largely organised around reducing negative impacts, while regenerative
building introduces a stronger ambition of positive contribution, ecological limits and systems
thinking (see Sections 8.1 and 9.1). Lohm captures this by describing regenerative building as
using only what is needed, enabling the planet to regenerate and creating something more in return
(Gustaf Lohm, 2026). Hessellund expresses a similar logic through the metaphor of a bank account,
where the aim is not only to withdraw less but to put more back than is taken out across the planetary
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boundaries (Stig Hessellund, 2026). In this sense, regenerative building challenges the reduction
logic that still structures much of current sustainable building practice.

However, the di Lerknce between the two should not be overstated. Regenerative building is more
likely to become relevant for mainstream practice when it engages with the structures through which
building actors already work. BR18, LCA, DGNB, documentation systems and professional routines
are not regenerative in themselves, but they are the means through which decisions are justi [ed,
value is communicated and sustainability is made operational (see Sections 8.2.1 and 8.2.4). If
regenerative building remains outside these structures, it risks remaining an ambition expressed
through language and isolated examples rather than becoming a practical part of building practice.
The central question is not only how regenerative building di Lerk from sustainable building, but also
how much of this di Cerence can be maintained when it depends on the existing regime to become
practically relevant.

This leads to a second tension: whether the existing regime should be understood as transition
infrastructure or as lock-in. The regime clearly limits transformation. As discussed in the user and
market regime, market actors often operate within narrow economic logics, where more ambitious
solutions must [_&xpectations of return, risk, and client demand (see Section 8.2.3). Vangsbo
describes consultants as dependent on what clients are willing to pay for, while also noting that
developers often deliver what the legal framework requires, “and not an inch more than that” (Peter
Vangsbo, 2026). Hessellund similarly points to upfront costs, risk, material availability and investor
expectations as barriers to more radical change (Stig Hessellund, 2026). These perspectives show
that environmental ambition does not move through the sector on its own. It has to survive within
the economic and institutional conditions of building practice.

At the same time, the regime cannot only be treated as a barrier. BR18, LCA and DGNB have
helped make sustainability more concrete, comparable and actionable by creating shared methods,
raising minimum expectations and providing a basis for holding projects accountable (see Sections
8.2.1, 8.2.4 and 8.3). Without regulation, calculation tools, certi [cation systems and professional
standards, regenerative building may struggle to move beyond a niche discourse. The problem is
not that the regime exists, but that its tools tend to de [né sustainability in ways that are easier to
document than to transform. The regime provides the structures through which change can become
more widely adopted, but it also shapes and limits how that change is understood in practice.

The third tension concerns translation. Translation may dilute regenerative building, but without
translation it may remain too abstract, too niche and too di [culk to scale. Reduction Roadmap
(2024) illustrates this dilemma clearly. Its in[udnce depends on translating planetary-boundary
thinking into CO, limits per square metre, making a broad ecological argument understandable
within the existing policy and LCA regime [Reduction Roadmap, 2024]. This builds on the niche-
level innovation of planetary-boundary-based assessment, where the frame of assessment shifts from
relative improvement to the question of what level of impact can be justi [ed within the Earth’s
remaining ecological capacity (see Section 9.4.1). According to Hessellund, the Danish political
threshold would not have been lowered as much as it was without the work of the Reduction
Roadmap (Stig Hessellund, 2026). This suggests that translation can be a real source of in Ludnce.
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The niche enters the regime not by rejecting its language, but by using it strategically.

Yet this is also where the risk appears. When planetary boundaries are translated primarily into
CO, per square metre, the argument becomes actionable within the current regime, but it also
loses part of its original purpose. The planetary boundaries framework is not only a carbon
framework, but a broader ecological framework concerned with multiple forms of environmental
pressure and systemic limits [Sakschewski et al., 2025]. Reducing it mainly to carbon thresholds
makes regenerative ideas easier to communicate and govern, but also narrows what regeneration
is allowed to mean. This can be seen in the Reduction Roadmap, where the planetary boundaries
argument becomes in [udntial precisely because it is translated into a metric that the existing regime
can recognise and act upon. However, if regenerative building is to develop beyond this initial
form of translation, it requires performance frameworks that can account for more than CO,,
including biodiversity, material [aws, land use, water systems and social-ecological value creation
[Sakschewski et al., 2025].

Something similar can happen with demonstration projects such as Green Hub House and Hedeskov
Living Lab. As shown in Analysis 2, such projects are important because they contribute to building
the regenerative [eltl through networks, knowledge centres and demonstration projects, creating
practical reference points and shared learning across the niche (see Section 9.3.2). However, they
can also remain exceptional projects that inspire the sector without changing its everyday rules.
Translation is not simply a weakness, but it is not neutral either. It is the condition for in [uénce,
and at the same time one of the ways regenerative ideas may be absorbed into the existing regime.

This means that translation alone is not enough. As shown in Analysis 3, broader regime changes
are required if regenerative building is to move beyond isolated examples, including clearer political
direction, standards that support innovative materials, market conditions that make alternative
materials feasible, and a cultural shift away from the preference for new construction (see Section
10.3). Regenerative building may adapt to the regime in order to gain in [Ldnce, but the regime must
also change if this in [udnce is to become transformative rather than merely absorptive.

The fourth tension is whether recon [guration is enough. A full replacement of the sustainable
building regime is unlikely in the short term. As shown in Analysis 1, the regime is deeply
institutionalised through regulation, technical standards, market structures, professional routines
and cultural expectations. Regenerative building, by contrast, remains an emerging niche that
is active and developing, but not yet coherent or stabilised enough to substantially in [udnce the
socio-technical regime (see Section 9.5). Recon [guration appears to be the most realistic transition
pathway. Regenerative principles may gradually enter existing tools, standards, projects and policies,
while also pushing these structures in new directions.

However, this also introduces an important uncertainty. Recon [guration depends not only
on the internal development of the regenerative building niche, but also on whether windows
of opportunity actually emerge within the existing regime and landscape. Stricter climate
requirements, political negotiations, changing market conditions, new assessment frameworks or
increased attention to planetary boundaries may create openings for regenerative ideas to gain
in[Cudnce. Yet such openings cannot be assumed. They may appear slowly, unevenly, or not in

77



11.1. Discussion of method Aalborg Universitet

the forms anticipated in this project. This means that the recommendations developed in Analysis
3 should not be understood as a guaranteed pathway towards transition, but as strategic directions
that could become relevant if the regime becomes more receptive to regenerative ideas.

Even if such recon [guration does take place, it may still be insu [cieht if it only adds regenerative
language to existing practices. LCA may become stricter without questioning whether new
construction is necessary. DGNB may include broader indicators without challenging market-driven
project logics. Developers may adopt biogenic or reused materials while still reproducing growth-
oriented patterns of building. In that case, regenerative building would in [udnce the regime, but
mainly by upgrading sustainable building rather than transforming it. The result would be a more
advanced regime of reduction, not necessarily a regenerative one.

This also points to an internal challenge within the niche itself. Regenerative building does not only
face external regime barriers; it also faces the challenge of becoming more coherent, measurable
and transferable without losing the critical ambition that distinguishes it from advanced sustainable
building. As shown in Analysis 2, the regenerative building niche is developing through several
niche-level innovations and supporting niche-building processes, but these elements have not yet
fully aligned or stabilised into a dominant practice [eltl (see Section 9.5). For the niche to gain
stronger regime in [udnce, it must therefore develop a clearer shared language, stronger assessment
approaches and more transferable project experience, while still maintaining its broader questions
of positive contribution, ecological limits and systems thinking.

This makes it necessary to ask what kind of direction regenerative building actually o Lerk for the
building sector. The [ndings suggest that regenerative building can be a valuable direction, but not
acomplete solution in itself. It is valuable because a regime-based practice that primarily focuses on
reduction, optimisation and compliance does not adequately address planetary boundaries, material
demand, biodiversity loss or the continued growth in building activity. Regenerative building is
important because it asks questions that the existing regime often avoids: how much should be
built? for whom? within which ecological limits? and with what positive contribution? These
questions are especially visible in the niche-level innovations related to planetary-boundary-based
assessment, su [ciehcy, and transformation and activation of existing buildings (see Sections 9.4.1,
9.4.2 and 9.4.3).

However, this also means that regenerative building should not be treated as a [nikhed answer
to the building sector’s sustainability challenges. Research on absolute sustainability in the built
environment suggests that the sector must be assessed in relation to carrying capacities and
functional pollution spaces, while also recognising that such assessments involve methodological
choices, allocation questions and uncertainty [Andersen et al., 2024]. This supports the argument
that the central challenge is not simply to make individual buildings more regenerative, but to
reconsider the scale, function and justi Lcation of building activity itself.

At the same time, regenerative building can become a risky label if it makes construction appear
positive without questioning the need for construction itself. The most regenerative choice may,
in some cases, be not to build at all. This makes regenerative building a potentially uncomfortable
concept for the sector, because it not only asks how building can be improved, but whether building
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activity can always be justi [ed. If the concept is used mainly to legitimise new construction through
claims of future positive impact, it risks reproducing the same growth logic it was meant to challenge.

The contribution of regenerative building should therefore be understood less as a [nikhed solution
and more as a critical direction for recon [[gdring the sustainable building regime. Its value lies
in keeping pressure on the regime to move beyond damage reduction, while forcing existing tools,
standards, markets and institutions to confront their own limits. The transition is unlikely to be a
clean shift from sustainable to regenerative building. It is more likely to unfold through negotiation,
translation, con Lict and partial adoption. The decisive question is whether this process merely
makes sustainable building more advanced, or whether it changes the deeper assumptions about
why, how much, and for whom buildings are constructed.
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12 | Conclusion

This thesis set out to answer the research question: How can regenerative building challenge and
potentially recon [gure the current sustainable building regime in Denmark?

The thesis concludes that regenerative building can challenge the current sustainable building
regime by introducing a di Lerknt logic of sustainability. While the Danish sustainable building
regime is largely organised around reduction, optimisation, documentation and compliance,
regenerative building shifts the focus towards positive contribution, ecological limits, systems
thinking and the purpose of construction itself. It therefore challenges not only how buildings are
designed and assessed, but also why, how much and for whom buildings are constructed.

The current sustainable building regime is, however, highly stabilised. Policy frameworks such
as BR18, LCA-based climate requirements and DGNB have made sustainability more measurable,
comparable and actionable, but they also embed sustainability within existing practices of
calculation, certi [cdtion and documentation. Market structures, professional routines, technical
standards and socio-cultural expectations further reinforce established ways of building. As a result,
sustainable building in Denmark has become institutionalised, but mainly through a regime logic
focused on reducing harm rather than fundamentally changing building practice.

Regenerative building is not yet strong enough to in Oifdate this regime. In Denmark, it remains an
emerging and unsettled niche, interpreted through ideas of positive impact, planetary boundaries,
systems thinking and the relationship between people, buildings and nature. It is enacted through
experimental projects, knowledge-sharing, networks and emerging niche-level innovations related
to assessment, su [ciehcy, the transformation and activation of existing buildings, and alternative
material practices. These developments show that the niche is active, but still fragmented and not
yet fully coherent, operational or transferable.

The potential for recon [gdration depends on the interaction between the niche and the regime.
Regenerative building must engage with existing regime structures in order to gain in [udnce,
including policy frameworks, LCA, DGNB, standards, documentation systems and demonstration
projects. However, this engagement creates a central risk. When regenerative ideas are translated
into forms the regime can recognise, they may also be narrowed, absorbed or reduced to an
upgraded version of sustainable building. Planetary boundaries can become mainly CO, thresholds,
demonstration projects can remain exceptional examples, and regenerative language can be added
to existing practices without changing their underlying logic.

Recon [guration is possible, but not guaranteed. It depends on whether windows of opportunity
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emerge through stricter climate requirements, political attention to planetary boundaries, changing
market conditions, broader assessment frameworks and shifts in cultural understandings of building
value. It also depends on whether the regenerative building niche can become more coherent and
operational without losing its critical ambition. The recommendations developed in this thesis
should be understood as strategic directions rather than a guaranteed pathway to transition. They
point towards clearer political direction, broader performance frameworks, standards that support
biogenic and reused materials, improved market conditions for alternative practices, and cultural
shifts away from the preference for new construction.

Regenerative building can challenge and potentially recon [gure the sustainable building regime in
Denmark by working on two levels at once. It can challenge the regime by exposing the limits of
a sustainability practice based primarily on reduction, optimisation and compliance. At the same
time, it can contribute to recon [guration by pushing existing tools, standards, markets and policies
towards broader ecological limits, positive contribution, su [Ciehcy, reuse and alternative material
practices. However, this potential depends on whether regenerative building changes the deeper
assumptions that stabilise the current regime. If regenerative building is absorbed into existing
practices, it may only make the current regime better at reducing harm. To recon [gure the regime
more fundamentally, it must also change how the sector understands the need for buildings, the use
of materials, the creation of value and the purpose of construction.
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Appendix

A Field notes from Building Green West

A.1 Hvor [ndes potentialerne for yderligere reduktion af CO2-aftrykket i
nybyggeriet?

Erfaringerne med klimakravene

akravené

Erfaringerne med klim

Figure 12.1. English translation: Experiences with Climate Requirements
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PRI
2025

giopdelte klimakrav

Skarpede 0f typolo;
CcO2-mkv./m /br

Gennemsnit 7,1 kg

ﬁ Enfamiliehuse:

. Lt!lccphmermgsbehuv

. Betydeligt optimerings|
. Fxbyggeri med hojt forhol

g Andet byggeri:
.ll behov - afheengig af typologi

1d mellem klimaskarm og etageareal

har det svaert
. Fxbyggeri med store krav til kvalitet, robusthed og fleksibilitet

Losningsrummet:
. Geometri-forsimplinger » undgé lag pa lag arkitektur
. Materialeoptimeringer » marginalprodukter og helt nye materialer
(genbrug og biogene materialer)
- Statisk system > optimeringer

Figure 12.2. English translation: Experiences with Climate Requirements
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Erfaringerne med klimakravené

Hvad skal et kommende klimakrav medf:re
- og med hvilke afledte konsekvensers?

ekvenser
Virkemidler til reduktion af klimabelastning Kons

|
|
|
Radikalt nye materialetilgange TR X g

Omfattende begraensninger i arkitektur

Figure 12.3. English translation: Experiences with Climate Requirements

These three slides focus on the development and implications of the Danish climate requirements
in the Building Regulations. The slides summarise the initial 2023 requirements, the tightened
2025 requirements and possible future mechanisms for reducing climate impact in construction,
including material optimisation, geometry simpli Lcation, reuse, bio-based materials and changes

to building systems.
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Byggeriets CO,-potentialer - tilgang

Byggeriets cO2-potentialer = tilgan
S22 Loty Virksmidie

Figure 12.4. English translation: CO, Reduction Approaches in Construction
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ntialer — tilgang

Byggeriets CcO2-pote

Figure 12.5. English translation: CO, Reduction Approaches in Construction

These two slides focus on possible approaches to reducing CO, emissions in construction. The slides
distinguish between material-sector improvements, optimisation of existing building practices and
more radical changes to building systems and design logic. They also highlight potential trade-o [s]
between CO, reduction and other aspects of building quality, such as Lrelsafety, acoustics, indoor
climate and durability.
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Hvad ser vi inledningsvist

Vi har veeret g
»Vi byggers
men optimerer

ndledniﬂgSViSt?

odt i gang M€ d

om vi plejer,

Hvad ser Vi

”Vi eendrer og

optimerer Ll;'z,;s;upmhtwr;”

Figure 12.6. English translation: Initial Findings

This slide focuses on initial [ndings from a case study of bio-based multi-storey housing below four

Lodrs. It shows that while conventional building practice has a high CO, baseline, some reductions
can be achieved through material changes and minor optimisation. However, the slide also indicates
that larger reductions require changes to building practice, including reconsidering material layers,
insulation thicknesses and window sizes.
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Afrunding

Afrunding

Figure 12.7. English translation: Conclusion

This slide shows that the project seeks to examine the e[edts, potentials and consequences of
di Cerent CO, reduction strategies in construction, including how climate requirements in the
Danish Building Regulations create di Lerent optimisation pressures across building types. The slide
also highlights the ambition to contribute knowledge to future discussions on climate requirements
and limit values.

A.2 Observation notes from Building Green West

This appendix contains observation notes from selected presentations attended at Building Green
West. The presentation titles are written in Danish, followed by an English translation. The notes
are written in English.

Hvem baner vejen for baeredygtigt byggeri?

English translation: Who is paving the way for sustainable building?

« Focus on the process rather than the individual technical solution.
< Itisabout how research and industry can be brought together so that knowledge from research
is translated and applied in practice.
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e The discussion was based on the following guiding question: Why is it so di Cculk to make

knowledge and action meet?
e Stina:

We need to make smart material choices by using what we already have in the form of

recycled materials.
Smart material choices can also include locally sourced and produced materials, or the

reuse of existing materials in new ways.
There is a growing interest among both consultants and clients in more sustainable

solutions.

Concrete is highlighted as a material with strong potential due to its long lifespan, and
with proper handling it can be reused.

“The process, not the material, is the problem.”

Building regulations are a barrier, as they tend to support new construction more than

renovation, preservation and reuse.
The starting point for designing a new building should be the site. However, this requires

a di [erknt process than the one used today.
There is a need to better support interdisciplinary collaboration.

* Heidi:

Focuses on limestone as a material with signi [cant sustainable potential, but one that is

rarely used.
Limestone has high CO, emissions and energy consumption when burned.
Denmark imports a signi Lcant amount of lime, while domestic extraction has almost

completely stopped.

Lime has gradually been replaced by cement, but it can still be used as a binding material
in many buildings.

When lime is used as a binder in masonry, it is easier to separate bricks during demolition,

making reuse easier and more economically viable.
Lime used to be a widely used building material, but has been replaced by others such as

cement.
As a result, much knowledge about lime has been lost and should be rediscovered to

enable greater use of the material.
At present, it is di LCculk to use lime in modern construction due to a lack of standardisa-

tion and knowledge about its quality and strength.
Calls for more systems thinking and local solutions.
Material selection should be more dynamic, meaning that the same material solutions

should not always be chosen.
Materials should instead be selected based on what is most suitable for the speci[c]

building and its context.
There should be greater focus on the entire lifecycle, rather than only the environmental

impact during construction.
Wants more innovation in Denmark, as other countries are signi [cantly more advanced

and often serve as inspiration for Danish projects.

* Vibeke:

States that the key is a shift from a linear to a circular procurement model.
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Realdania: Kan vi bygge nye bygninger med 75 % lavere CO,-aftryk?

English translation: Realdania: Can we build new buildings with a 75 % lower CO, footprint?

Mentions 4till-planet.

Mentions Green Hub House as a case in Aalborg that has been designed and approved for
construction, though not yet built.

The building is estimated to have a CO, footprint of 3.9 per m2,

Emphasises that it is important to use LCA as a tool from the beginning and throughout the
entire design and construction phase.

It is important to assess the whole building, including the facade, foundation, indoor climate
and energy use during the operational phase.

It is crucial to make decisions about sustainable choices from the outset in order to achieve a
more sustainable outcome.

Quality of life, safety and robustness are key factors in construction, including sustainable
construction.

Itis di Cculk to use recycled materials due to time delays.

For example, the building the materials come from must [rst be demolished, then the
materials may need to be processed for reuse, and afterwards stored until they are needed
for a new building.

This creates uncertainty about where recycled materials can be sourced, when they will be
available and in what quantities.

Recycled materials are more expensive than new materials, which means that most stakehold-
ers currently choose new materials because they are cheaper.

There is the greatest potential for sourcing recycled materials from the structural components
of buildings.

Byggeri og biodiversitet

English translation: Building and biodiversity

Denmark has very poor natural environments.

As long as only many small actions are taken, nature will not improve and may even
deteriorate.

“Small-scale actions do not save nature.”

There is a need for more, better and larger natural areas in Denmark.

O [=site initiatives have by far the greatest positive impact, around 90 %.

It is more e Ledtive to focus on improving biodiversity through o [=site actions rather than on-
site actions.

Uses the concept of “biological realism.”

This involves being critical and thinking realistically about whether a planned action to
enhance biodiversity actually has a positive e [edit.

A planned action may risk becoming a “death trap” that looks good but has no real bene [1.]
The presentation is critical about where materials come from, especially wood.
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Even certi [ed wood can have a signi [cant negative impact on biodiversity.

It cannot be assumed that wood is a more biodiversity-friendly material without knowing its
origin.

There is a relatively high likelihood that wood comes from areas with high biodiversity, such
as forests in California or Brazil.

Context is extremely important when assessing impacts on biodiversity, as species and
ecosystems are highly location-speci [c.]

A major barrier is that people often do not know where their materials come from.

It can be very di Cculk to [nd out where materials come from, as there has been little demand
for this knowledge.

LCA is often used as a tool to measure biodiversity impact.

However, biodiversity impact is e Lectively impossible to calculate accurately through LCA,
leading to signi [cant uncertainty in such assessments.

“Nature must be saved in nature.”

Smith Innovation: Kan vi dyrke vores egne byggematerialer?

English translation: Smith Innovation: Can we grow/farm our own building materials?

The short answer is that yes, it is possible.

At present, there are several barriers that prevent it from being done at scale, including a lack
of standardisation.

Bio-based materials have signi [cant potential for CO, storage.

Bio-based materials can therefore contribute to achieving national targets for CO, reduction
and sequestration.

Another barrier is that they require a considerable amount of land.

However, this land does not necessarily have to come from existing farmland used for food
and feed production.

Crops for building materials are far less polluting and can be cultivated much more e Lciehtly
than many of the crops currently grown in agriculture.

These crops can, for example, be grown on areas designated for groundwater protection and
linked to green transition agreements.

They can be cultivated without negatively impacting groundwater.

Already today, there are agricultural by-products that often end up in biogas plants but could
instead be used for building materials.

There is therefore an unknown but potentially signi[cant opportunity to better utilise
agricultural residues.

“Everything should be recirculated.”

The industry must stop accepting the current levels of waste and instead focus on material
recirculation.

All speakers agree that there is a need to industrialise bio-based materials.

This is necessary to make them economically viable for both agriculture and the construction
industry.
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e The agricultural sector is willing to transition, but it requires demand and a shared con [ddnce
that there is real demand, not just the idea of it.

< This requires close collaboration between agriculture and the construction industry.

< Construction policy and agricultural policy need to be aligned so that they support each other.

< Grown materials should be produced locally in Denmark, which would also make documen-
tation easier.

« The use of these types of materials requires a fundamental shift in the design process.

e Buildings should be designed based on locally available bio-based materials, rather than
designing [rst and then selecting suitable materials afterward.

* “We need to collaborate with nature.”

» Instead of working against nature, we should harness the existing potential of natural and
bio-based materials that can be sourced locally.

« At present, bio-based materials cannot compete economically, as they are more expensive than
conventional building materials.

« However, in terms of sustainability performance, bio-based materials outperform them.

« Regulation is currently a major barrier to the use of bio-based materials and makes both their
production and application more di [culk.
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