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ABSTRACT

Project organizing scholars have recently proposed shifting the sustainability discussion toward the role of projects as sustainability transition drivers. Whereas
project research has mostly focused on the sustainable aspects of projects, the sustainability transitions literature conceptualizes and explains how radical changes
related to sustainability occur in socio-technical systems. The front-end phase of construction projects offers a fruitful context for studying sustainability transitions,
as plans and decisions about project execution are made at this stage, and the construction industry is a major contributor of CO2 emissions globally. As the
transitions literature recognizes that innovations driving change are developed in niches, we recognize a need to study the front-end of individual construction
projects with a clear sustainability agenda to better understand how the early stages of sustainability transitions may unfold within the construction industry. To do
this, we conducted a qualitative case study of three interdependent construction projects within a city development program. We recognized several different
sustainability practices applied by these projects to significantly reduce their carbon footprint and placed these practices in three categories according to their
estimated industry-wide sustainability impact. These practices triggered changes in how the project actors collaborated during the front-end phase and developed the
new practices needed, revealing niche-level mechanisms that may contribute to broader sustainability transition. Based on our observations, the front-end phase of
construction projects is becoming increasingly important when new sustainability practices are being developed in niches, and cities may play a facilitating role in

accelerating the sustainability transition.

1. Introduction

Many environmental problems, such as climate change, resource
depletion, and loss of biodiversity, comprise what is known as grand
societal challenges (Kohler et al., 2019); hence, sustainability has long
been among the most important global project management trends
(Magano et al., 2021). These grand challenges cannot only be addressed
by incremental improvements but require major shifts in established
socio-technical systems (Geels, 2002; Daniel, 2022) to ways of working
that enable long-term sustainability. Such shifts are commonly referred
to as “sustainability transitions” (Kohler et al., 2019; Geels and Locatelli,
2024). A central aim in research studying transitions is to conceptualize
and explain how radical changes can occur in the way societal functions
are fulfilled (Kohler et al., 2021), and the sustainability transition dis-
cussion falls within this area (Barendsen et al., 2021).

In project organizing, the sustainability transition discussion shifts
the focus from the delivery of projects to how their outcomes can
contribute to large-scale system changes (Winch et al., 2023; Geels and
Locatelli, 2024). Since recent calls (Winch, 2022; Winch et al., 2023;
Geels and Locatelli, 2024) to cross-fertilize between project studies and
transition studies, sustainability discussion in project organizing
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research has been increasingly oriented toward sustainability transitions
(Lehtimaki et al., 2023; Eikelenboom et al., 2024; Rokio et al., 2024;
Bos-de Vos et al., 2025). Nonetheless, a considerable gap remains in
exploring the dimension of sustainability driven by a project, as the vast
majority of existing project studies focus on the dimension of the sus-
tainability of the project (Huemann and Silvius, 2017; Winch, 2022;
Terenzi et al., 2025).

This paper focuses on construction industry (henceforth, construc-
tion) projects in early stages of the sustainability transition. Construc-
tion generates around 35% of the world's waste and 39% of its total
greenhouse gas emissions (Ghisellini et al., 2016; Harala et al., 2023). It
is thus a key industry for the study of sustainability transitions, in which
projects can act as vehicles of changes (Naderpajouh et al., 2020; Bos-de
Vos et al., 2025; Lingegard and Hedborg, 2025) carrying the change
intended by project owners (Terenzi et al., 2025). Similarly, other
scholars have referred to projects as the agents (Huemann and Silvius,
2017) or vectors (Terenzi et al., 2025) of change. Project organizing
scholars (Daniel, 2022; Winch et al., 2023; Geels and Locatelli, 2024)
have applied a multi-level perspective (MLP) to theorize sustainability,
as it helps explain how socio-technical transitions happen over time
through the interplay between niches, regimes, and landscape (Daniel,
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2022; Bos-de Vos et al., 2025; Terenzi et al., 2025). According to the
MLP, a radical innovation developed in niches must overcome different
technological and economic barriers to be adopted by incumbent players
(the regime) and gain momentum before, finally, with external societal
pressure from the exogenous landscape, replacing the existing
socio-technical system (Geels, 2002; Kooter et al., 2021; Daniel, 2022).
Niches afford temporary protective space from prevailing competitive
pressures, enabling configuration and development of potentially
path-breaking innovations (Smith and Raven, 2012) that can be carried
out by individual projects (Turnheim and Geels, 2019).

Most early project research on sustainability transitions studied
either portfolios and programs (Eikelenboom and van Marrewijk, 2023;
Ninan et al.,, 2025; Bos-de Vos et al., 2025) or megaprojects
(Papadonikolaki et al., 2023; Papachristos et al., 2024), with only a
handful (Eikelenboom et al., 2024; Rokio et al., 2024; Lingegard and
Hedborg, 2025) concentrating on individual projects. These early
studies on sustainability transitions driven by individual construction
projects have concentrated mostly on circular economy (CE) applica-
tions (Lehtimaki et al., 2023; Eikelenboom et al., 2024; Rokio et al.,
2024). Hence, our aim here is to extend this knowledge by studying what
other sustainability practices may also be relevant in the sustainability
transition context. Moreover, we know that cities are key organizations
in sustainability transitions (Lehtimaki et al., 2023), as they can hold off
selection pressures — a process also referred to as shielding - with their
assets in local environmental policies, public procurement, political
power and land use planning, for example (Smith and Raven, 2012;
Lehtimaki et al., 2023).

As temporal organizations, individual projects cannot transition
entire socio-technical systems but instead, it is through the benefit
realization of the project deliverables that the existing socio-technical
system can be effectively transitioned (Terenzi et al., 2025). This is
why we are interested in the changes that introducing different sus-
tainability practices may trigger in individual projects and how this may
be relevant from the sustainability transitions viewpoint. Within con-
struction, locked-in practices and processes, such as standardized and
cost-efficient materials and well-organized supply chains, inhibit flexi-
bility at the regime level (Harala et al., 2023; Geels et al., 2023). This, in
turn, limits the opportunities to organize individual construction pro-
jects according to sustainability objectives (Kooter et al., 2021). In
construction projects, in particular, the decisions made during the pro-
ject's front-end phase (henceforth, the front-end) are particularly
important: construction projects are resource-intensive, and making
changes to the plans after initiating the execution phase results in
wasting these resources (Ghisellini et al., 2016; Rokio et al., 2024). The
literature also recognizes that information exchange during the
front-end can enable the effective incorporation of divergent re-
quirements, such as those of sustainability, into the project design
(Urton and Murray, 2021).

As outlined in recent research calls (Winch et al., 2023; Geels and
Locatelli, 2024), we study the sustainability driven by projects by aim-
ing to understand how different sustainability practices enacted in
niche-level projects may create conditions for broader sustainability
transition dynamics in construction. Hence, we have formulated the
following research question to guide our study:

What types of sustainability practices can construction projects apply
to drive the sustainability transition, and what implications do such
practices have for the front-end phase?

To answer this question, we conducted a case study of an urban
development program comprising three interdependent construction
projects whose sustainability is enforced by the city. As such, our case
functions as a large niche-level pilot project whose objective is to map
out and demonstrate new sustainability practices that may shape the
industry in the future. We answer recent calls (Winch et al., 2023; Geels
and Locatelli, 2024) to bridge transition and project studies and enrich
the nascent project organizing stream on sustainability transitions
(Lehtimaki et al., 2023; Eikelenboom et al., 2024; Rokio et al., 2024;
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Lingegard and Hedborg, 2025; Bos De Vos et al., 2025) by concentrating
on the role of the front-end of niche-level construction projects. We
identified several sustainability practices applied in the studied projects,
such as reusing concrete elements and developing passive building
climate control mechanisms that significantly reduce or aim at net-zero
CO2 emissions. Our findings show that the application of these practices
requires more collaboration in the front-end, increases the importance of
adequate and detailed planning, changes the way materials need to be
supplied, and that the cities may have a facilitating role in this change.
Finally, we discuss the role of projects as protective spaces and present
niche-level mechanisms through which protective, early-stage project
environments may enable the development, learning, legitimation, and
stabilization of radical sustainability innovations, hence creating con-
ditions for broader sustainability transition dynamics.

This paper is structured as follows. We first introduce the theoretical
background on sustainability transitions and link it to the project
organizing and front-end literature. The following section introduces
our research method and the data collected for this study. The final
section discusses our findings and links them to the existing literature.

2. Theoretical background
2.1. Sustainability driven by projects

Sustainability transitions are fundamental transformation processes
that require radical changes in existing socio-technical systems to
address grand sustainability challenges (Bos-de Vos et al., 2025). Ever
more projects that incrementally transform an existing society and
economy or develop fundamentally new means of doing so through
top-down policymaking and bottom-up innovation are being initiated to
promote sustainability transitions within different fields (Winch et al.,
2023; Bos-de Vos et al., 2025). Nevertheless, sustainability transitions
are rarely studied with projects as the unit of analysis, partly because of
the insufficient emphasis on the relationship between projects and their
institutional context (Terenzi et al., 2025). Traditionally, project orga-
nizing scholars (e.g., Silvius and Schipper, 2014; Huemann and Silvius,
2017; Martens and Carvalho, 2017; Silvius, 2017) have connected sus-
tainability and project management by explaining, for example, how
managers should make projects sustainable and how to address sus-
tainability objectives and related obstacles. In the sustainability transi-
tions discussion, however, the focus shifts to how projects and their
outcomes can accelerate this transition, changing the fundamental dy-
namics of how societal and economic needs are met (Eikelenboom et al.,
2024).

Sustainability transitions are non-linear processes that begin with
radical innovations arising in niches of the existing system (Daniel,
2022). These processes often occur through research and development
(R&D), pilot, and demonstration projects that aim to reduce the many
uncertainties associated with radical innovations by stimulating
learning processes and knowledge development (Geels and Locatelli,
2024; Bos-de Vos et al., 2025). These radical (Geels, 2002; Daniel, 2022;
Turnheim and Geels, 2019) or path-breaking (Smith and Raven, 2012)
innovations are defined as deviations from core established regimes in
their technological, user or operational dimensions (Turnnheim and
Geels, 2019). They are typically shielded from competition with main-
stream practices through mechanisms that counter-act cost differentials
and performance characteristics or alter preferences (Smith and Raven,
2012; Geels et al., 2023). Within construction, project organizing
scholars have studied urban live labs (Lehtimaki et al., 2023), munici-
pality development projects (Lingegard and Hedborg, 2025), and cir-
cular construction projects (Rokio et al., 2024; Eikelenboom et al., 2024)
as niche-level projects (Terenzi et al., 2025) facilitating radical in-
novations. MLP defines regimes as standardized configurations of actors,
technologies, infrastructures, and resources that act as selecting envi-
ronments for the innovations once they gain momentum (Geels, 2002;
Daniel, 2022). Regimes can also resist the diffusion of innovation, often
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due to lock-in mechanisms such as economies of scale, sunk investments,
and regulations (Bos-de Vos et al., 2025). One important regime
dimension that resists path-breaking innovation in construction, iden-
tified by Smith and Raven (2012), is industry structure, in which shared
routines, existing organizational networks and shifts in resource allo-
cation processes generate strong selection pressures.

Projects are entirely dependent on other organizations for resources
(Winch et al., 2023). Consequently, their capability to transition
socio-technical systems is linked to the project owners’ willingness to
carry change (Terenzi et al., 2025) and their perceptions of the relevance
of sustainability objectives (Magano et al., 2021). In the archetypal
transition narrative, transitions begin when a window of opportunity
related to the structure or organization of the regime allows the inno-
vation to destabilize it (Daniel, 2022; Papachristos et al., 2024), after
which the need for protection also falls away progressively (Smith and
Raven, 2012). In sustainability transitions, niche-level projects can play
a role as emblems for more sustainable alternatives, while innovation
within these niches can be shielded by control policies, such as regula-
tions and fiscal measures, that incline actors more favorably towards
niche solutions (Smith and Raven, 2012). Lehtimaki et al. (2023) show
that cities are often key organizations in sustainability transitions, which
inherently involve conflicting interests that require a public actor to
direct the change. In support of the transition processes, cities have
strong assets in local environmental policy, land use planning, and
coalition building, thus potentially making them important facilitators
for sustainability transitions driven by construction projects
(Frantzeskaki et al., 2016; Lehtimaki et al., 2023).

The sustainability transitions literature conceptualizes technological
diffusion as a market-driven process where the end user buys products
from firms (Geels and Locatelli, 2024), but many capital goods, such as
buildings, diffuse through the implementation of projects (Winch et al.,
2023; Geels and Locatelli, 2024). When project results are shared across
other projects and programs, they can help shift stakeholder priorities
and industry practices toward sustainability, showing how innovations
from single projects can spread and support broader change (Daniel,
2022; Eikelenboom et al., 2024). These developments, which unfold
over time through the interplay between niche- and project-level dy-
namics, have been described as niche development processes that can
shift the outcomes of initial pioneering projects toward more structured
forms of development (Turnheim and Geels, 2019). Within construction,
a large body of literature discussing sustainability transitions has
focused on the supply chain (Bressanelli et al., 2019; De Wolf et al.,
2020; Rakhshan et al., 2020; Sudusinghe and Seuring, 2022). The lack of
value creation opportunities in using and sourcing sustainable materials
and the difficulty of changing established practices, in particular, hinder
the sustainability transition (Ghisellini et al., 2016; Bolger and Doyon,
2019; Harala et al., 2023; Eikelenboom et al., 2024) and need to be
countered by restructuring the entire supply chain (Leising et al., 2018).
Circular economy (CE) principles have been recently recognized as
significant means of operationalizing sustainability and innovating to-
ward net zero in construction projects (Ghisellini et al., 2016; Bolger and
Doyon, 2019; Harala et al., 2023; Eikelenboom et al., 2024).

2.2. Front-end of sustainable construction projects

Transitions are co-evolutionary processes that involve change across
a range of different dimensions, such as technologies, markets, and
behavior, enacted by multiple different actors within the scope of their
own agency (Kooter et al., 2021). In construction projects, in particular,
which are often complex and interorganizational (Kooter et al., 2021),
we consider understanding the roles, responsibilities, value ideals, and
motivations of the concerned actors and their collaborations an impor-
tant angle when studying sustainability transitions driven by projects.
The project actors and external stakeholders in supply chains are linked
by different kinds of technical and social relationships. To change an
existing system, it is important to understand how these linkages evolve
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alongside the change (Leising et al., 2018). The literature suggests that
actors fundamentally reconfigure themselves during sustainability
transitions by adjusting their capabilities, perceptions, and strategies
due to the high uncertainty of these transitions (Geels et al., 2023). This
project reconfiguration often happens in the front-end, where the
common understanding of the project objectives, such as sustainability
goals, must be argued for and developed (Candel et al., 2021; Yin et al.,
2023). Thus, this phase is relevant but currently understudied in the
sustainability transitions context (although see Rokio et al., 2024;
Bos-de Vos et al., 2025; Lingegéard and Hedborg, 2025). We argue that
the construction project front-end is a crucial phase when the aim is to
develop radically different sustainability practices.

Multiple studies describe the front-end as the defining stage in a
project's success (Matinheikki et al., 2016; Martinsuo et al., 2018;
Candel et al., 2021; Zerjav et al., 2021). Definitions of the front-end
vary, but we consider it to be a preliminary and emergent phase
(Williams et al., 2019; Alimadadi, 2022) during which important de-
cisions regarding the project's purpose and its execution are made. It
ends when the work for which the project was established begins. The
development and integration of the project's sustainability objectives are
known to begin among project actors in the front-end (Keeys and Hue-
mann, 2017), when the project manager plays a vital role in establishing
a collective vision and ensuring the actors are engaged in it, highlighting
the leadership's decisive role during the early phases (Magano et al.,
2021). The literature (Eikelenboom and Marrewijk, 2024) also recog-
nizes collaboration as a key factor in managing organizational change
toward sustainability, highlighting the importance of understanding the
front-end in transitions. Due to limited data, resources, and capabilities,
complex projects like construction are typically interorganizational,
involving diverse actors with varying practices, knowledge, and skills
(Nezami et al., 2022; Kooter et al., 2021; Eikelenboom et al., 2024).

In construction projects, an important overlap between the project
lifecycle and the building's lifecycle occurs in the design and building
phases, with the latter, in particular, having a considerable environ-
mental impact (Marcelino-Sadaba et al., 2015; de Magalhaes et al.,
2019). Ideas about project value are also established and negotiated in
the front-end (Zerjav et al., 2021), making it a crucial stage for
demonstrating benefits to different project actors. In construction, these
benefits could mean cost savings and the positive environmental impact
realized by circulating materials; sacrifices may include costly new
project activities and profit loss from the need to develop new practices
(Aarikka-Stenroos et al., 2022; Riuttala et al., 2024). Construction pro-
jects also have rigid and interconnected project phases, and the plans are
therefore often difficult and expensive to alter after the front-end
(Ghisellini et al., 2016; Leising et al., 2018; Kooter et al., 2021). More-
over, the multitude of actors creates a fragmented supply chain, which,
alongside the current lack of incentives, slows the uptake of new sus-
tainable practices (Kooter et al., 2021).

The introduction of sustainability objectives and new sustainable
practices often faces barriers, such as a lack of interest from suppliers
and customers, technical know-how, and government support (Suchek
and Franco, 2023). To overcome these barriers, collaboration across
organizations in the front-end is considered indispensable to deal with
the complexity and interconnectedness of different project in-
frastructures and to share resources, access knowledge, and form re-
lationships leading to the development of sustainable innovations
(Matinheikki et al., 2016; Nezami et al., 2022; Suchek and Franco,
2023). Inter-organizational knowledge-sharing and communication are
known to be critical enablers of aligning sustainability objectives
(Barendsen et al., 2021), as a clear understanding is needed of how the
project lifecycles and their interactions influence its future impacts
(Marcelino-Sadaba et al., 2015; de Magalhaes et al., 2019; Barendsen
et al., 2021). However, when knowledge is shared between organiza-
tions, there is a risk that essential knowledge will be lost (Goncalves and
Franco, 2023). Project actors' trust and commitment to sustainability
objectives during the front-end can be fostered using different
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collaborative contracts as well as bonus and sanction systems (Kivila
et al., 2017; Martinsuo et al., 2018; Larsson and Larsson, 2020). Un-
derstanding the mechanisms that foster the project actors’ willingness to
collaborate and share both knowledge and responsibility plays an
important role in promoting the sustainability transition in construction
projects.

2.3. Synthesis

Based on the reviewed literature, we argue that to understand how
individual construction projects applying new sustainability practices
can contribute to the sustainability transitions, more knowledge on their
front-ends is needed. Construction is known to have established mate-
rials and supply chains and to lag behind other industries in terms of
sustainability, which, alongside its locked-in practices and processes,
hinders the introduction of significant sustainability measures. The
application of new sustainability practices can hence be approached as
radical innovations arising in protective spaces in niches (Geels, 2002;
Smith and Raven, 2012; Daniel, 2022), and the individual construction
projects applying these practices as niche-level projects in the broader
sustainability transition (Barendsen et al., 2021; Daniel, 2022; Leh-
timaki et al., 2023; Geels and Locatelli, 2024). Despite the recognized
importance of the front-end for project success (Matinheikki et al., 2016;
Martinsuo et al., 2018; Zerjav et al., 2021) and the alignment of sus-
tainability objectives (Barendsen et al., 2021; Lingegard and Hedborg,
2025), the literature on this phase remains sparse (Williams et al.,
2019).

We want to better understand the changes in, or effects on, the front-
end phase during the development of new sustainability practices in
niche-level construction projects, as well as their effects on the broader
transition dynamics. The development of new sustainability-promoting
techniques, practices, and solutions during the front-end of projects
(MatinheikKi et al., 2016; Martinsuo et al., 2018; Williams et al., 2019),
occurring in niches (Smith and Raven, 2012; Turnheim and Geels,
2019), creates opportunities for their subsequent adoption in other
projects and programs. This process constitutes niche-level mechanisms
that may accelerate sustainability transitions. The realization of these
benefits is initiated as the actors involved in the early innovation pro-
jects transform their experiences and knowledge into other projects
(Leising et al., 2018). Consequently, actors and the implications of their
roles and collaborations are of key interest to studies of the front-end.

Project organizing scholars extend the idea of learning curves seen in
commodity products to more complex systems by suggesting that costs
per project are initially high but decrease over time (Geels and Locatelli,
2024). This implies that projects in the niches of development could
argue that value will be created for their actors over a longer timeframe.
For example, participating in an early innovation project might give the
actors significant brand value and pioneering expertise in new practices
(Papachristos et al., 2024). We know that integrating sustainability
objectives in project goals requires in-depth and diverse collaboration,
role changes, and additional managerial efforts in the early stages of the
project (Sudusinghe and Seuring, 2022; Rokio et al., 2024). How this is
connected to and may drive the sustainability transition in construction
is of interest in this study.

3. Methodology
3.1. Research design & case overview

To understand how individual construction projects can contribute
to sustainability transition through developing new sustainability
practices during the front-end phase, we conducted a qualitative single-
case study of a city development program that consists of three inter-
dependent construction projects with the objective of piloting different
sustainability practices. By nature, this study is exploratory, and it aims
to develop new knowledge on the project front-end when new
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sustainability practices are applied. Consequently, we follow the meth-
odology of a case study (Yin, 2014).

The focus of our study is a development program of a new living area
called Hiedanranta in Tampere, Finland's third-largest city, in the
southwestern part of the country. The area, on the shore of Lake
Nasijarvi, is being developed as the future center of Western Tampere. It
is a former brownfield industrial area that ceased operations in 2008 and
was bought by the city in 2014 for development as a city district. The
district will consist of several different parts and neighborhoods, but this
study focuses specifically on the “Northern Blocks,” which are set to
accommodate 1200 people. The construction will begin in 2025, with
residents moving in during 2026. The area has proven attractive due to
its accessibility to the newly built tramline and thriving citizen-initiated
activities as well as the ambitious sustainability targets set by the city.

The Northern Blocks are managed and funded by a city-owned
temporary, limited liability market-driven company called Hie-
danrannan Kehitys (literally, “Development of Hiedanranta”; hence-
forth, “the Developer”), which owns the land and the buildings
currently on it and aims to develop the area. The company is based on
land sales revenues and, through a cooperation agreement with the city,
is committed to developing the area in accordance with the Hiedanranta
development program—the master plan—and the housing policy prin-
ciples of the City of Tampere. The company organized a concept
competition to develop the area, and the winning concepts will be fol-
lowed through. This study focuses on the front-end phase of the devel-
opment project, where the winning proposals were selected, and four
leading affordable housing providers were chosen to develop the area.
Plots from one of the blocks will be allocated to the joint concept pro-
posals A (two different owners, one contractor), B (one owner, one
contractor), and C (one owner, one contractor). Table 1 presents the
setting in more detail.

The interviews were mostly conducted online via Teams and were
recorded and transcribed. The interview outline consisted of questions
regarding the project's background, status, and content (design princi-
ples, goals, etc.); identifying the various stakeholders and the relation-
ships between them; and determining modes for collaboration and the
opportunities and challenges of such coordination arrangements. For
this study, we were particularly interested in how the interviewees
described the collaborations in the front-end and how following the
sustainability practices affected the planning phase. In addition, we
analyzed publicly available documentation regarding the concept
competition as well as documents available online (102 pages in total).

Table 1

Case study data.
Projects and actors involved Interviewee(s) Duration
in the study (min)

Project A
Contractor 1 Group interview: area manager and 66

project development manager

Architecture firm 1 Architect 55
Owner 1 Group interview: development 75
manager and project manager

Owner 2 Property manager 76
Project B

Contractor 2 Project development manager 54
Owner 3 Area manager 57
Architecture firm 3 Architect 77
Project C

Owner 4 Construction manager 48
Architecture firm 2 Architect 54

City of Tampere

Developer Group interview: CEO and relations 129
manager

City planners Group interview (3 people) 62

Other Data Description Amount

Supporting documents from Competition applications, 102 pages

the development project development plans, public

documents
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This documentation served as the foundation for the interviews by
giving the researchers an in-depth background on the projects. Some
details, such as the content of each winning concept, were later vali-
dated through the triangulation of data using various documents (Hsieh
and Shannon, 2005).

We applied inductive reasoning in analyzing the data through the
theoretical understanding formed in the literature review section. We
applied higher-level categories as inductive codes (sustainability prac-
tices, actor roles, collaboration, supply chain). These codes were developed
based on theory and the first round of going through the transcriptions
as we sought to categorize the data and connect the analysis to theory.
During the content analysis, the data were first read and reviewed
thoroughly, then coded for correspondence to the identified categories
in Excel. As an example of the content analysis, one interviewee com-
mented: “Then another kind of, quite surprising, factor is the inflexibility
that comes from the authority side. This city plan is, I will use a negative term,
jealously held onto.” We interpreted this quote as a description of the
negative effects of strict guidance on the project actors and, based on its
context, coded it in Excel under the code “inter-organizational collabo-
ration” Next to the original quote, we added our interpretation: “The
strict city plans make innovative solutions difficult to follow through with.”
To increase the transparency of the raw interview data in the findings,
illustrative quotes were selected based on their informativeness and
clarity and used selectively in the text to highlight key messages about
each project while protecting the anonymity of the informants.
Throughout the process, the findings were actively verified among the
researchers involved in the study.

4. Results
4.1. Sustainable construction projects in hiedanranta

The city of Tampere aspires to be carbon neutral by the year 2030,
and this aim was strongly mirrored in the master plan of the Hiedanranta
area. The area is not only intended to produce more energy than it
consumes but also to achieve negative greenhouse gas emissions and
follow a sustainable resource- and energy-efficient energy system. The
winning concept proposals in the competition answered the calls for
several different requirements for sustainability defined by the city, and
the Developer was given the city's mandate to enforce follow-up by all
projects in the design phase. All three projects had different visions and
concepts of how to achieve sustainability goals, but CE solutions, the use
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of low-carbon materials, and the optimization of apartment sizes were
central in all three. The sustainability requirements were stated in the
contracts to which all the projects agreed, making them legally binding.
Fig. 1 illustrates the relationship between the winning proposals and the
owner hierarchy.

4.1.1. Project A

Project A consists of three different building entities with a total
surface area of 10800 square meters and a capacity of around 270 res-
idents. The most prominent values that Project A seeks to promote are
high community spirit, digitalization, equality, resource wisdom, and
shared economy principles. Project A's most recognizable features are
the various shared spaces: a shared sauna, working space, and guest
room, a multi-purpose pop-up space, a rooftop garden, a laundry room,
and a common space for eating and leisure.

In Project A, the most prominent sustainability practices are attested
to increase the sustainability of the construction phase and the materials
used, while the project design allows for the longevity of the building.
The building is connected to a natural heating grid that supplies it with
low-emission centralized heating, and solar panels are fitted on the roof
to provide emission-free electricity. It uses concrete as a low-carbon
alternative to decrease the carbon footprint of the construction phase.
The apartments are designed to be flexible and easily modifiable to suit
the different needs of various future residents. Finally, the structure uses
an innovative beam design that reduces the building's material needs by
13.5% compared to a standard solution in the competition requirements.

4.1.2. Project B

Project B is a small two-property block made up of two residential
buildings separated by an internal garden. Of the three projects, it pre-
sents the most ambitious sustainability goals. The project's main focus is
on the sustainable construction phase of the project, attained by piloting
the CE approach of reuse by using concrete elements salvaged from an
old office building in Tampere city center and furnished afterwards as
part of an EU-funded research project. The elements were tested and
RFID-tagged by the University of Tampere during the research project to
maintain all the data needed for their storage and further use, such as
historical data about their origins and other matters. The elements have
been calculated and guaranteed to have a lifespan of another 100 years
and durability of the new similar elements according to the standards set
by the EU.

Coupled with other sustainable solutions, such as the minimization
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of energy consumption through smart technologies and the optimization
of apartment size, the reuse reduces the carbon footprint of the buildings
significantly. The apartments in Project B are designed to allow for the
easy removal of separating walls, resulting in higher flexibility to ach-
ieve different purposes. There will be a multi-purpose common room,
shared sauna, and laundry room as well as a joint space for hobby gear
maintenance and recycling. Other sustainability practices in the project
include access to smart metrics of energy consumption for the residents
to minimize their energy consumption and optimizing the average size
of the apartments to reduce carbon footprint.

4.1.3. Project C

Project C, a single-building project, similarly considers sustainabil-
ity. Low-emission concrete with a 30-40% lower carbon footprint is
used in all parts of the structure where doing so is possible. Moreover,
the tiles in the facade are carbon-negative due to their manufacturing
process, in which the side flows from cellulose and bioethanol produc-
tion are compressed. Natural wood is used in the supporting structures
between apartments, reducing the carbon footprint significantly
compared to other conventional materials.

The long-term sustainability over the lifespan of the building relies
on the innovative use of green areas, strategically placed to the south
and west of the building to even out the temperature differences, reduce
overheating, create shade, and bring vitality. Each apartment is
designed to allow breezes to flow throughout when the windows are
opened, reducing the need for electricity-consuming air conditioning.
Furthermore, the building design minimizes the spaces outside living
areas that require heating, which is a major consumer of electricity in
Finland during the winter.

4.2. Collaboration between the city and projects in the front-end

4.2.1. Between the developer and the projects

All three projects were coordinated and managed by the Developer,
with whom each project actor had regular formal and informal meet-
ings. As owner of the lands and with a mandate from the city, the
Developer steered the development of the entire area and set the re-
quirements and standards for each project as early as the competition
phase, when the winning proposals offered ambitious plans for shared
spaces and sustainability. Each project owner had regular meetings with
the Developer during the front-end phase. Project owners also met
directly with city representatives, even though the Developer indepen-
dently ensured that the city regulations and protocols were followed.
Moreover, monthly joint block-level meetings brought together all the
project actors for co-organization, collaboration, and development. Such
meetings are seen as standard in these kinds of projects, but in this case,
they were orchestrated by the Developer and were more frequent than
normal to ensure that the projects would proceed simultaneously.
Generally, the architectural designers were guided by the contractors
and/or project owners.

Where some saw this close steering by the Developer as positive,
ensuring deep collaboration, many interviewees described the control
mechanisms as rigid and regarded them as unnecessarily detailed as
regards both the competition terms and requirements and the regula-
tions imposed by the city. The term “big brother” was used in multiple
instances in describing how the decisions were run past the Developer
and the excess paperwork involved in collaborating with the city. Some
also considered that the Developer's need for detailed reporting indi-
cated a lack of trust in the actors, but overall, there was an atmosphere of
trust, and knowledge was shared among the actors. A sense of frustration
was also expressed about how the initial competition proposals were
enforced in a way that did not leave as much room for innovative so-
lutions as some actors would have liked:

It depicts how Hiedanrannan Kehitys leads the development project; once
they have hammered down one solution on paper with the lawyers, they
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will not budge an inch and stay with the original plan, always with the
same explanation that we’ve required this from everyone else too and will
do so in the future. And what we can say about that is that it’s not a deal-
breaker for us, but it doesn’t lead to innovative ways of doing
things—instead, it makes the architect bang their head against the wall
and think that theyve made the plan already, and now they have to do it
all over again. (Architecture firm 2)

On the other hand, another interviewee concluded that the strict
frame for the competition was the only means to ascertain that the
candidates met the ambitious level of doing things that was required of
them. The Developer was also part of a quality group in the projects of
the type that would normally include different city planners and the
project actors to ensure that all the plans had a sustainability orienta-
tion. The entire development project in the area was regarded as a pilot
whose objective was to map out the best practice for new innovative
sustainable practices that could shape the industry in the future:

Our goal is to understand what the best actors in the market can do. Not
everybody is capable of doing the same things we do, so we can kind of set
the height of the bar and increase the speed as we progress. Demand more
as we improve the level of doing things and as we tighten the screw.
(Developer)

Some actors believed that the high level of control exercised by the
Developer mirrors the general attitude and distrust toward contractors
and the belief that they look for loopholes in contracts and choose the
easiest and cheapest solutions whenever possible. To ensure all the ac-
tors' commitment to the development project's objectives, various
agreements were made between the Developer and the project actors
setting out penalties and fines that would increase the costs for the
owner in the event of failure to deliver the promised requirements and
plans, further enforcing the high ambition of the project. Some felt,
however, that this focused the cost pressure on the wrong areas and, in a
sense, decreased the quality of the end product by setting over-tight cost
requirements for the projects.

4.2.2. Between and within the projects

In applying the practices needed to reach the sustainability objec-
tives, many interviewees reported that the implications mostly con-
cerned the design phase rather than the hands-on work in the field. The
actual construction was not deemed greatly different from working with
traditional materials, as a quote from Contractor 2 illustrates:

And of course, it affects the construction itself. There are certain
things that increase complexity and schedule pressure on the entire
project. But in the end, this does not differ that much from any of the
normal processes.

One interviewee concluded that there will always be uncertainties
regarding the construction phase, which is why they had planned during
the front-end phase for regular visits and meetings at the construction
site, where the plans could be updated. Similar notions were expressed
regarding the actual management of the projects:

We haven'’t regarded it (changes in existing project management prac-
tices) as necessary, and I do not believe it will be so. I mean the project is,
in a sense, it might seem and feel special, but we’ll manage with the
traditional means. (Architecture firm 2)

Each project had different sustainability objectives, but the CE
principle of reuse applied in Project B required detailed planning during
the front-end phase. The structural planners from Contractor 2 collab-
orated closely with the architects to create a plan for how to use the
reusable elements in the construction process of the building. The ele-
ments had been the property of Contractor 2, who acquired them when
participating in a previous project, and so they were readily available
and cleared by inspection for use. Owner 3 had promised to retain a 20%
level of reused elements in the new building, which already had an
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impact on the planning process:

And of course there’s a multitude of things, like where the elements are
donated from, regarding the lifecycle and carbon footprint and other
things, in how much the old building generated waste. And then, of course,
the carbon footprint is different. So, in a sense, these things are inter-
connected, and there are certain shared interfaces that affect certain
values in these calculations. In that sense, it isn’t quite so straightforward
as just ‘there’s this one thing and then we put the element there’; it affects
multiple different things. (Contractor 2)

In Project B, the level of reuse will remain relatively low, and the
interviewees felt it would be merely a small first step toward a real
transition with genuine environmental impacts. The availability of the
elements was a central factor in designing, for example, the apartment
sizes, but otherwise, reuse did not result in major changes in the plan-
ning phase. One of the interviewees expressed that they do not think
buildings will ever be built entirely with reusable materials, but most
agreed that even the 20% reuse rate in Project B was an important means
of practicing for and a step toward the wider reuse of concrete elements.
One of the major implications mentioned was that once the elements
have been used, the actual impact on the project's carbon footprint could
be calculated and then used to develop standards within the industry.
Furthermore, some interviewees highlighted that it is important to
demonstrate what the industry leaders in sustainability could do in
construction to set a standard of how reductions in carbon emissions can
be calculated and to develop practices. As one put it, when developing
sustainable construction, the idea is to set the bar high and enhance
performance continuously. One issue the actors recognized during the
front-end was the impossibility of extracting exact numbers from the
drafts that would define the carbon footprint and could be used in the
calculations. In a way, this difficulty prevented effective planning for the
intended sustainability contribution.

Another major contributor to sustainability, apart from reusing
concrete, was the simple idea that reducing the size of the apartments
would bring down the overall consumption of materials in the building
while also reducing the area that must be heated in winter. The Housing
Development Centre of Finland set the cost limits in accordance with the
affordable housing requirements, which called for the costs per apart-
ment to be restricted. A natural solution to lower both price and energy
consumption was to reduce the mean size of the apartments. Further-
more, increasing the flexibility of the apartments was a central idea in
Projects A and C, and it was achieved by designing bigger apartments
that would allow the walls between the bedroom and living room to be
moved fairly easily.

The most significant means of ensuring each project's commitment to
the sustainability goals was including these goals in the project con-
tracts. Most interviewees felt they were almost too tied to the initial
competition applications and the sustainability contributions proposed
in them. At the same time, some concluded that this was the only way to
ensure that the actors followed through with the ambitious goals set.
The contracts were, however, too complex to handle, as Owner 1
described:

Yeah, this contract is such a mess that I'm not sure whether anybody
has had time to read through the hundreds and hundreds of words-
long contract before signing their names there. That is a little
annoying of course. And this has never been necessary with any other
city actor or representative prior to this project.

Another important notion regarding sustainability was that the
lifecycle-oriented focus in the planning would better ensure that the
overall sustainability of the building was optimized than the individual
sustainability practices currently being implemented. For example, one
interviewee elaborated that on a block level, the emphasis on the “bigger
picture” as regards building maintenance through jointly developed
maintenance plans would significantly contribute to sustainability over
time by reducing overlap in the maintenance processes of different
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buildings.

Indeed, being a part of the sustainability transition and the devel-
opment of sustainability-related innovations was regarded as beneficial
by many of the actors. Not only did it lead to the acquisition of new
knowledge and hands-on experience of new sustainability practices, but
the actors gained significant image benefits from being part of a new
type of construction project:

We will attract a lot more attention with this than if it had been a normal
plot from the city somewhere more remote. This is great, and we’ll be a
part of the development of the construction industry. (Owner 2)

4.3. Sustainability practices and their implications for the front-end

All the case projects had ambitious goals regarding low-carbon so-
lutions, and all applied multiple different sustainability practices to
achieve them. The interviews indicated that the sustainability objectives
guided the front-end planning significantly and forced the actors to
develop new solutions collaboratively to include the practices in the
work and material planning. Table 2 presents the identified sustain-
ability practices, their contributions to enhancing sustainability in the
studied projects, the specific projects in which they were enacted, and
the implications of their development and application for the front-end
phase.

4.3.1. The use of new types of materials

Each project applied multiple different practices to meet the sus-
tainability objectives set by the Developer. The most important sus-
tainability practices were related to the use of sustainable materials,
such as reused concrete elements, carbon-negative tiles, and natural
wood. Integrating these materials into the building process did require
extra planning, principally by the architects but also by the contractors
and owners of the project. However, the implications for the building
phase were regarded as minor after the planning and design were ready.
Most of the excess workload resulting from the use of these materials
therefore impacted the front-end phase rather than the entire project.
The reuse of concrete elements in Project B, in particular, seemed to
represent a radically different innovation within the construction in-
dustry and can be considered, from a broader perspective, a transitional
solution for sustainability.

The reuse of concrete elements raised some concerns about the ef-
fects on the actors’ images if any issues were to arise from the use of
these elements. Planning for their reuse also complicated the design
phase, as the availability of certain types of elements had to be consid-
ered. Similarly, using low-carbon concrete and carbon-negative tiles had
to be planned for in the front-end due to the different properties in their
technical use, such as the differing drying times. The increased costs and
undeveloped supply chains for these new types of sustainable materials
were regarded as the biggest challenges if these practices were to
become more common. Furthermore, calculating the exact impacts of
the use of these different sustainable materials over the lifecycle of the
building was regarded as difficult, as no model yet exists for evaluating
the effect of reusing concrete elements on carbon output.

4.3.2. Innovative energy and building design

Another central means of reducing the buildings' carbon emissions
was to design for apartment flexibility and optimize the sizes of the
apartments and shared spaces to reduce the areas requiring heating
during the cold winter months. Doing so also required increased
collaboration between the architects and the owner of the projects as
well as with the Developer and housing development agency, which was
following strict requirements in terms of apartment prices in all the
projects. All the case projects had a strong overall focus on the buildings’
energy consumption, which extended from energy-saving solutions in
the building design to planning for an accurate monitoring system in
each apartment that would incentivize future residents to reduce their
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Table 2

Identified sustainability practices, their contribution to sustainability in the

Table 2 (continued)
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consumption. The strict contractual obligations around sustainability
were regarded as burdensome, and many reported that the frequent
meetings with and reporting to the Developer took considerable time
and resources away from the actual planning. On the other hand, having
these strict obligations and their enforcement by an external actor were
regarded as necessary if sustainability is to be increased in the future at
the rate planned for by some of the actors.

4.3.3. Sustainability practices in the broader sustainability transition
context

Most interviewees felt that introducing ambitious sustainability ob-
jectives would not be economically viable without any external sub-
sidies or direct support from the government, as further emphasized by
the fact that none of the actors operating in the free market ultimately
decided to remain in the competition for plots. The quote below from
Contractor 2 highlights the perceived consensus among the actors that
sustainability transitions will have to be guided top-down by the
government:

Of course, we can do all sorts of things, but the question is whether it
makes any sense cost-wise. Especially in this case, being a [govern-
ment housing program name] project means that we can have quite
strict criteria on the cost level, which is a major steering factor here.
No matter how much EU money and so on we have, the reality is that
if the client does not approve of the cost level, we do not have a
project. After all, that is the number one here: that we can make the
economic equation work.

Without subsidies and significant government-level initiatives to
support sustainability, the profit and costs determine the level of sus-
tainability practices that can be applied. Moreover, many interviewees
felt that the relatively low rate of reuse of concrete elements, which
would otherwise represent a major shift from conventional building
projects, did not yet account for a significant sustainability contribution.
However, planning with low-carbon materials per se was regarded as
little different overall from the usual planning, which would support the
integration of such materials in conventional collaboration and planning
mechanisms. The consensus among the interviewees remained that most
future residents of the buildings would be unwilling to pay extra for the
lower carbon output of the buildings and would prefer to opt for the best
ratio of cost and apartment size.

5. Discussion

This study aimed to better understand what sustainability practices
construction projects can apply that may create conditions for broader
sustainability transition dynamics and to determine the implications of
doing so in the project front-end. To this end, we conducted a case study
of the front-end phase of a niche-level pilot project: a city development
program in which three interdependent construction projects developed
and applied new sustainability practices to achieve the ambitious goals
established by the city and overseen by a specially formed company, the
Developer. Our findings suggest that cities and city-mandated organi-
zations can facilitate and enforce the development of new sustainability
practices in construction projects by tying the right to build to the car-
bon output of the project. By framing these individual niche-level pro-
jects (Terenzi et al., 2025) within construction as potential vehicles
(Naderpajouh et al., 2020; Bos-de Vos et al., 2025) of change in the
broader sustainability transition, we answered recent calls (Winch et al.,
2023; Geels and Locatelli, 2024) to cross-fertilize between transition and
project studies. We identify and present multiple sustainability practices
that significantly reduce or aim for net-zero carbon emissions. We also
show that applying these practices increased the complexity of the
front-end as well as the need for collaboration and knowledge-sharing
during that phase to develop new practices, to evaluate their impacts
on carbon output, tackle uncertainties, and supply new types of mate-
rials. In our analysis, these changes and developments during the
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front-end of the studied projects revealed niche-level mechanisms that
may create conditions for broader sustainability transition dynamics.
We conceptualize these niche-level mechanisms as the processes
through which protective, early-stage project environments enable the
development, learning, legitimation, and stabilization of radical sus-
tainability innovations (Turnheim and Geels, 2019).

In analyzing the results, we grouped the sustainability practices into
three levels (Fig. 2): improved standard practices, innovative practices
(Kooter et al., 2021), and potentially path-breaking practices (Geels,
2002; Smith and Raven, 2012; Turnheim and Geels, 2019). We further
observed that these practices clustered into three different thematic
groups—materials, project organizing and innovation—each associated
with distinct niche-level mechanisms relevant for broader sustainability
transition dynamics. Based on the insights of the case study, the
potentially path-breaking practices segment in this categorization re-
quires the most significant changes to current practices and actor roles in
construction projects, most of which occur in the front-end phase. Our
categorization is based on the potential implications of the named
practice, that is, whether it improves the sustainability of existing
practices, innovates a new approach to sustainability, or constitutes a
completely different approach to how construction projects are orga-
nized. The estimated sustainability contribution of each practice iden-
tified in the empirical study has been used to support this categorization.
For example, concrete element reuse is an entirely new approach to
resource efficiency in modern construction that, according to the liter-
ature (Ghisellini et al., 2016; Bressanelli et al., 2019; Harala et al.,
2023), has high potential to yield significant economic and environ-
mental value in the future. Also, the reused concrete elements were
treated as net-zero materials in the case project's carbon output calcu-
lations. In addition to sustainability contribution of the concrete element
reuse, the practice development for its use revealed niche-level mech-
anisms through which it may contribute to sustainability transition in
the future. Our study's focus was exclusively on the front-end of the
project as, first, it is recognized as a critical phase for project success
(Williams et al., 2019; Zerjav et al., 2021) and sustainability goals
alignment (Barendsen et al., 2021; Rokio et al., 2024); and second,
construction projects are known to be expensive and difficult to alter in
the execution phase (Kooter et al., 2021; Harala et al., 2023).

5.1. Sustainability practices triggering changes in the front-end

Our findings indicate that the configuration and development of the
new sustainability practices triggered changes in the front-end,
revealing niche-level mechanisms that may create conditions for
broader sustainability transition dynamics. We know that successful
individual projects may markedly accelerate the emergence and diffu-
sion of path-breaking innovation by clarifying particular design features
and validating positive discourses (Turnheim and Geels, 2019). In our
analysis, it was particularly the potentially path-breaking segment that
triggered changes which may constitute such acceleration. Calculating
the actual impact on carbon emissions output of the identified practices
is not currently straightforward, which significantly affects estimations
of the sustainability contributions made by construction projects. To
answer the ensuing uncertainty and complexity, the project actors
collaborated in the front-end to develop a joint understanding of the
sustainability contribution estimations, for example, as suggested by
prior literature (Matinheikki et al., 2016; Nezami et al., 2022; Eike-
lenboom et al., 2024). These efforts and advancements in understanding
the effects on carbon output, as well as demonstrating techniques
required to accomplish the identified sustainability practices, may
accelerate and simplify their application in the future, following the
description of successful niche-level projects by Turnheim and Geels
(2019).

The project actors participated in the stages of planning at which
they would not usually be present, indicating changing roles and the
cumulation of novel expertise by the actors in niches that could be
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Fig. 2. Categorization of new sustainability practices in construction projects and the identified niche-level mechanisms for sustainability transition.

transferred to other projects. Similar notions regarding the changing
actor roles occurring in sustainability transitions have been expressed by
scholars including Harala et al. (2023) and Eikelenboom et al. (2024). Of
all the identified sustainability practices, concrete element reuse offered
a radically different approach within construction that would also have
significant economic implications. In the execution phase, concrete
element reuse was largely regarded as a mere technicality to be
considered, implying no drastic changes from conventional methods.
However, the implications related to the front-end phase were far more
substantial, as the actors had to collaborate more closely and assume
broader roles to develop plans for transportation, logistics and the work
order for the reuse. Moreover, the successful reuse of concrete elements
in the studied project demonstrated and verified that the practice is,
from a regulative and legislative perspective, applicable and associated
with significant positive environmental implications, lowering the bar-
riers for it in the future. In our view, this constitutes a catalytic effect
typical of demonstration projects that can increase niche momentum
through strong contributions to learning processes and to the estab-
lishment of technical and/or economic viability (Turnheim and Geels,
2019).

Our findings imply that the current industry structure (Geels, 2002;
Simth and Raven, 2012) is a regime dimension that currently resists the
broader adoption of concrete element reuse and the use of other sus-
tainable materials in niche-level projects. The availability and scalabil-
ity of these materials in the future raised concerns, as there is no existing
supply chain for their provision. If reuse is to become a more stan-
dardized practice, marketplaces with catalogs of element types available
for order would be needed. Thus, also several new actors would be
needed to complement the current supply chain of materials. The
re-structuring would affect the early phases of a project, in particular, as
the current suppliers of virgin materials could become contractors of
other construction projects supplying reusable materials, for example.
As suggested by Sudusinghe and Seuring (2022), changes in the col-
laborations along with the changing actor roles in the supply chain
precede the application of new sustainability practices.
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5.2. Projects and the sustainability transition dynamics in construction

We propose that the ambition of the city and the mandate of the
Developer to enforce the adherence to the sustainability objectives
created what can be regarded as a protective space (Smith and Raven,
2012; Turnheim and Geels, 2019; Lehtimaki et al., 2023) for the
niche-level projects to develop the sustainability practices. By orga-
nizing the concept competition and requiring certain, ambitious levels of
sustainability from the partakers, the city effectively shielded sustain-
ability innovations from common selection criteria, as theorized by
Smith and Raven (2012). In doing so, the city and the Developer judged
the niche-level projects’ performance and legitimacy against sustain-
ability criteria rather than the status quo, nurturing the development
and demonstration of the sustainability practices in niches. Shielding the
niche in this case did not necessarily make the niche-level projects
economically profitable, but it did isolate them from competition with
other construction projects in the market that do not strive for the level
of sustainability demonstrated here.

Regarding the current economic profitability of such high sustain-
ability requirements, it is significant that all the free-market actors
pulled out of the competition before the final round, highlighting that
they do not currently see enough economic profit in applying the
practices needed. We consider this protective space (Smith and Raven,
2012; Turnheim and Geels, 2019; Terenzi et al., 2025), initiated by the
city's sustainability development objectives, a peripheral niche where
the projects aimed at demonstrating the technological viability and
experimenting the economic potential of the new sustainability prac-
tices. Most of the studied actors were skeptical about how much of the
increased costs incurred due to the ambitious sustainability objectives
could be transferred to apartment prices without significant subsidies or
tax mechanisms related to construction projects' carbon emissions,
implying the need for economically protective space for development of
larger niches. Sustainability transitions literature suggests that, indeed,
policymakers should stimulate the emergence of niche innovations with
R&D subsidies and later destabilize the dominant configuration through
means such as pricing instruments and regulations (Geels et al., 2023).

On a practical level, the city's involvement complicated the front-end
due to the increased detailed reporting and frequent meetings with the
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project actors who were contractually bound to the city's sustainability
objectives. The consortium-level meetings, also organized by the
Developer, allowed for the cross-fertilization of ideas and practices
among the project actors during the front-end. Overall, the tight guid-
ance was found to be a prerequisite for achieving the ambitious sus-
tainability goals in the studied projects. Literature (Geels and Locatelli,
2024) suggests that in the early stages of transition costs per project are
initially high but decrease over time as techniques and practices are
diffused to other projects. This indicates that the developments and
knowledge gained around the new sustainability practices that we have
shown may create conditions for broader sustainability transition dy-
namics despite the initial lack of economic profitability.

Our findings show that the mechanisms through which individual
construction projects may create conditions for broader sustainability
transition dynamics are a result of the development of new sustainability
practices. These practices emerge in niches that function as protective
spaces, allowing experimentation and learning to take place. According
to the transitions literature (Smith and Raven, 2012; Geels; Turnheim
and Geels, 2019; Terenzi et al., 2025) protective space is temporary by
nature and the shielding of innovation occurs through mechanisms that
prevent competition and the effects of market pressure. Based on our
findings, we propose that projects — also temporary by nature and
dependent on their owners’ sustainability orientation — could also be
considered protective spaces in peripheral niches of sustainability
transition under similar conditions to those evidenced in our study.
According to this view, an individual project could constitute a protec-
tive space for development and demonstration of innovation, and the
resulting deliverables and their benefits (as outlined by Terenzi et al.,
2025) could, over a longer time period and within a broader institu-
tional context, become drivers of sustainability transition.

5.3. Theoretical contributions

Our findings show that applying new types of sustainability practices
in construction projects has several implications during the project
front-end. Leising et al. (2018) and, more recently, Winch et al. (2023)
and Geels and Locatelli (2024), have called for the conceptual broad-
ening of project management studies to integrate transition theory to
understand transition pathways to sustainability for projects. By framing
these new sustainability practices as radical innovations within con-
struction, we answer these calls by approaching the project as a vehicle
of change (Naderpajouh et al., 2020; Bos-de Vos et al., 2025) in sus-
tainability transition and tying it to the stream of research on sustain-
ability transitions driven by projects (Barendsen et al., 2021; Magano
et al., 2021; Eikelenboom et al., 2024; Rokio et al., 2024; Bos-de Vos
et al., 2025; Terenzi et al., 2025). More specifically, our contributions
align with the few recent studies that study the role of individual con-
struction projects in the sustainability transition, namely, Eikelenboom
et al. (2024), Rokio et al. (2024), and Lingegard and Hedborg (2025). By
identifying niche-level mechanisms that may drive the sustainability
transition, we also take part in the broader transition discussion (Geels,
2002; Daniel, 2022; Geels and Turnheim, 2022) and particularly explore
niches as protective spaces (Smith and Raven, 2012; Turnheim and
Geels, 2019).

Our findings imply that the front-end is a definitive phase in con-
struction projects that apply new sustainability practices, as such prac-
tices require more detailed and collaborative design and planning. This
follows the common argument in the project front-end literature that a
project's later success is largely defined by the decisions made in the
front-end (Matinheikki et al., 2016; Martinsuo et al., 2018; Candel et al.,
2021; Zerjav et al., 2021). Our study also enriches the research on
collaboration and sustainability in projects, as called for by Sudusinghe
and Seuring (2022). Finally, we make a small contribution to the CE
literature (Ghisellini et al., 2016; Aarikka-Stenroos et al., 2022; Harala
et al., 2023) by showing the implications of the reuse of concrete ele-
ments for construction projects' front-end.
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5.4. Managerial implications

By investigating the implications of applying new types of sustain-
ability practices for the front-end of construction projects, this research
offers insights into what might be unique about these types of projects.
We argue that the front-end becomes more complex and fuzzier when
new types of sustainability practices are applied and that the project
actors must therefore collaborate more closely during the early stages of
the project. Hence, more emphasis is required on managing and facili-
tating collaboration as well as on managing the uncertainty and value
ideals during the front-end phase of such projects. Our study shows that
having a city-mandated organization enforcing the sustainability re-
quirements of construction projects can effectively ensure these goals
are achieved. However, the profitability of the sustainability practices
seemed to be an issue in our case study. To facilitate the role of projects
as drivers of sustainability transitions, managers should strive to find
ways to create economic value through new sustainable practices. Our
study also implies that strong guidance exercised over project actors
might result in distrust between the actors and the project leader,
highlighting the need for transparency and communication.

5.5. Limitations and further research

Our study has certain limitations that are related to the dataset used
and the subsidized nature of the studied housing development project.
While we strongly believe that our interview data are of high quality and
represent the three projects studied adequately, more research is needed
to better understand the sustainability contributions of the studied
sustainability practices. All three winning proposals in the competition
came from government-subsidized organizations, which limits the im-
plications of our findings as regards projects operating in a free market.
As the projects were part of a larger development program that had
specific and city-enforced sustainability objectives, all the project actors
were inherently committed to these objectives, which may not represent
the level of interest in applying similar sustainability objectives in other
construction projects. Furthermore, as all three projects were still in the
front-end phase, we suggest that more research on the execution phase
of similar projects is needed to gain more comprehensive insights into
the implications over the project lifecycle.

Based on the findings and limitations of our study, we propose more
studies, particularly longitudinal ones, on net-zero or otherwise highly
sustainability-oriented construction projects to map out other types of
sustainability practices and their effects on carbon output. Furthermore,
in line with this study and the calls by Winch et al. (2023), Geels and
Locatelli (2024) and Terenzi et al. (2025), we propose more research on
sustainability transitions driven by projects and further development of
the definitions and project organizing concepts related to this stream of
research. Particularly, more project studies that adopt and advance the
use of MLP (such as Daniel, 2022) and provide empirical evidence of
projects influencing the regime are needed to deepen our understanding
of the role of projects and their institutional context in sustainability
transitions. Finally, we propose that other scholars explore our propo-
sition that projects may serve as protective spaces.
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