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Project research has long considered sustainability, but more knowledge is needed about how projects can drive
the sustainability transition. In the context of project business, the circular economy (CE) principle of reuse
displays considerable potential for reducing resource usage. The front-end of a project is a critical phase as the
value potential of the project depends on how project actors commit to its objectives, such as sustainability. In
this study, we elaborate on how value creation and actor roles are affected during the front-end of a demon-
stration project that applies the reuse principle in construction. We show that as a project applies this principle,
project actors must assume different roles during the front-end and that new types of values emerge through
knowledge-sharing, joint development of new practices, and new business opportunities. Based on our obser-
vations, we argue that reusing concrete elements has the potential to create significant environmental and
economic value and despite several remaining barriers, it could contribute to a wider systemic sustainability

transition.

1. Introduction

Over the last decade, the concept of the circular economy (CE) has
gained significant traction as companies and governments face
increasing pressure to find strategies enabling profitable growth while
responding to concerns about environmental degradation and climate
change (Christensen, 2021; Ghisellini et al., 2016; Zhang et al., 2022).
The CE is an alternative economic model that promotes the efficient use
of resources by adopting closing-the-loop production patterns and
maintaining the value of materials, components, and products through
“R-imperative actions,” the most commonly cited of which are recovery,
recycling, reuse, and reduction (Bolger & Doyon, 2019; De Wolf et al.,
2020; Ghisellini et al., 2016). In this paper, we focus on the construction
industry, which consumes around 40 % of all materials globally while
generating 35 % of the world’s waste and 39 % of its total greenhouse
gas emissions. Concrete alone is responsible for around 4-8 % of global
CO4 emissions annually. Therefore, the CE approach of reuse is partic-
ularly relevant to the construction industry, as it demonstrates potential
for providing higher environmental and economic impacts than the
more prevalent principle of recycling (Ghisellini et al., 2016; Harala
et al., 2023; Rakhshan et al., 2020; Tobben & Opdenakker, 2022; Yang
et al., 2015).

* Corresponding author.

Many project organizing scholars (e.g. Huemann & Silvius, 2017;
Keeys & Huemann, 2017; Silvius & Schipper, 2014; Silvius, 2017) state
that projects and their management play crucial and central roles in
addressing sustainability issues and that projects are inseparable from
the impacts they have on their environments (Daniel, 2022). The CE can
be seen as part of this sustainability debate. From the project manage-
ment point of view, attention can be shifted, for example, toward the
effective use of materials in construction projects and how new practices
bring potential value to all the actors involved. Because the role of
projects is central to the sustainability discussion, we need more
knowledge regarding how, in practice, projects apply CE practices. A
transition to the CE in construction projects can be seen as involving not
only technological changes, but also changes related to user practices,
regulation, industrial networks, and infrastructure (Geels, 2002). The
multi-level perspective (MLP) is often used as a theoretical approach to
conceptualize this kind of socio-technical transition where the diffusion
of innovation into a new system requires momentum to be gained and
barriers overcome in industry and society (Geels, 2002; Geels & Turn-
heim, 2022).

In this socio-technical transition (Daniel, 2022; Geels & Turnheim,
2022), the roles of the involved actors, their collaboration practices, and
the potential value they accrue (Martinsuo et al., 2018; Zerjav, 2021)
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may change when the reuse principle is incorporated into the con-
struction of new buildings and other infrastructure. For example, project
owners might achieve a more positive image, and construction com-
panies might make additional cost savings when various materials are
reused. Demonstration projects that involve experimentation with novel
technologies or managerial approaches play a central role in the initi-
ation of socio-technical transitions, as they allow actors to test innova-
tive practices and technologies in real-life contexts in a setting that does
not attempt to maximize short-term profitability (Bandeira Barros et al.,
2023; Chan et al., 2022; Nigra & Bossink, 2023). Moreover, as a project’s
ability to deliver value is significantly affected by the decisions made in
its front-end phase (Keeys & Huemann, 2017; Kivila et al., 2017; Liu
et al., 2019; Martinsuo et al., 2018), this phase is expectedly a particu-
larly fruitful context for studying the adoption of the reuse principle. It is
during the front-end phase that the actors involved and their roles in the
project are determined, which eventually affects what kind of value they
receive (Martinsuo et al., 2018). It is thus important to understand the
dynamics of value creation in project front-end when new ways of
working are introduced and tested and further study how these changes
can contribute to systemic transition as viewed from MLP.

In project organizing research, the sustainability discussion has
concentrated on sustainability in general (Aarseth et al., 2017; Huemann
& Silvius, 2017; Keeys & Huemann, 2017; Sabini et al., 2019; Silvius,
2017) or the sustainability of projects rather than the sustainability
driven by them (Winch et al., 2023). With the application of the MLP
(Daniel, 2022; Geels, 2002; Geels & Turnheim, 2022), we approach the
project as a driver for a socio-technical transition, that is, the shift from
the linear economy model to the reuse model in construction. We thus
answer the calls made by Winch et al. (2023) for cross-fertilization be-
tween transition studies and project studies and the need for further
research on how projects can contribute to wider systemic transitions.
Similar calls have been made by CE scholars (Hagbert & Malmqvist,
2019; Harala et al., 2023).

Despite the importance of the CE within the wider sustainability
discussion (Ghaffar et al., 2020; Ghisellini et al., 2016; Harala et al.,
2023; Rakhshan et al., 2020; Riuttala et al., 2024), few studies
(Lehtimaki et al., 2023; Santos and Fernandes, 2024) link the CE and
project organizing research, especially in journals focusing on project
organizing research. Here the recent study by Lehtimaki et al. (2023) on
how different project praxes affect the outcomes of a sustainability
transition project that applies circular economy principles in new types
of housing models is a notable exception that links with the focus of our
study. We may note that many CE studies (Bressanelli et al., 2019;
Ghaffar et al.,, 2020; Ghisellini et al., 2016; Tobben & Opdenakker,
2022) mention projects or their management but fail to tie them to any
project organizing theories or concepts, hence leaving a gap in the dis-
cussion on how projects can play a role in a systemic sustainability
transition driven by the CE. The CE literature demonstrates that the CE
transition has the potential to create economic, societal, and environ-
mental benefits (Ghaffar et al., 2020; Ghisellini et al., 2016; Harala et al.,
2023; Rakhshan et al., 2020; Riuttala et al., 2024), which makes the
application of project management thinking potentially fruitful. More-
over, the literature on the CE has extensively studied CE applications but
is dominated by the recycle principle rather than the more effective
reuse principle that is discussed in the present study (Ghisellini et al.,
2016; Ranta et al., 2018).

To understand the potential drivers and barriers for a project
applying the reuse principle and thus acting as a driver for a potentially
nascent socio-technical transition, we seek to answer the following
research question (RQ):

RQ: How does the adoption of the reuse principle influence the value
creation potential for different actors involved in a construction project’s
front-end?

To answer the RQ, we conducted a qualitative single case study
drawing on 22 semi-structured interviews, 41 months of ethnographic
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observations, and related documents in a demonstration project that
aims to preserve and reuse concrete elements in construction. Our
analysis identified the key project actors, their roles in the adoption of
the reuse principle, and the kind of value creation potential that
emerged in the front-end of a project that aimed to reuse concrete ele-
ments. We show that the application of the reuse principle results in
actors taking broader roles at the front-end stage; moreover, we
demonstrate that the greater the complexity of the project, the more
critical this stage becomes. Finally, we demonstrate that reusing con-
crete elements has the potential to create significant environmental and
economic value and, despite several remaining barriers, could
contribute to a wider systemic sustainability transition.

Apart from our contributions to the project sustainability literature
(Huemann & Silvius, 2017; Keeys & Huemann, 2017; Silvius, 2017;
Silvius & Schipper, 2014), we contribute to the CE research on reuse
(Aarikka-Stenroos et al., 2022; Bocken et al., 2018; Harala et al., 2023;
Ranta et al., 2018). By framing this phenomenon as a socio-technical
transition (Geels, 2002; Geels & Turnheim, 2022) and approaching it
through the MLP framework (Daniel, 2022; Geels, 2002; Riuttala et al.,
2024), we also contribute to the project transition literature and tie our
findings to a large body of literature discussing project front-end value
(Martinsuo et al., 2018; Matinheikki et al., 2016; Zerjav et al., 2021)

The paper is structured as follows. We first introduce the theoretical
background on project sustainability and draw links to CE principles
that may be applicable in the context of the construction industry. We
then discuss the socio-technical transitions brought about by projects
and the value creation potential and configurations of value determined
at the front-end of projects. Next, we present the methods used, the
research process, and the empirical case context. Thereafter, we present
and discuss the findings and present the managerial and theoretical
implications.

2. Theoretical background and conceptual development
2.1. Sustainability of construction projects

Many scholars (e.g., Huemann & Silvius, 2017; Keeys & Huemann,
2017; Silvius, 2017; Silvius & Schipper, 2014) argue that projects and
their management play vital roles in contributing to the sustainable
development (SD) of organizations as well as society. Sustainability is
commonly defined as the balance between economic, social, and envi-
ronmental sustainability through which stakeholders also evaluate value
(Bocken et al., 2018; Martinsuo et al., 2018; Silvius, 2017). Despite the
recognized role of projects in the sustainability transition, Winch et al.
(2023) argue that from the project’s perspective, relatively little atten-
tion has been paid to sustainability. The project management literature
(Keeys & Huemann, 2017) has noted the difficulty of linking projects to
business benefits due to short-term considerations of project outputs;
this short-term mindset also impedes the application of the SD approach
to projects. Moreover, while there is relevant literature on the sustain-
ability of projects (Huemann & Silvius, 2017; Keeys & Huemann, 2017;
Silvius & Schipper, 2014; Silvius, 2017), there is significantly less
research on sustainability transitions by projects that reveals how pro-
jects can be organized and managed to contribute to wider systemic
transitions (Winch et al., 2023).

The CE model can be regarded as a driver of sustainability (Bocken
et al., 2018). The CE is an umbrella concept that has been developed as a
response to public dissatisfaction with the predominant linear economy
model and aims to displace primary production by closing material and
energy loops and using restoration and regeneration throughout various
value chains (Bolger & Doyon, 2019; Hansen & Revellio, 2020; Paavi-
lainen et al., 2021). In the literature, the CE appears primarily through
varieties of hierarchically framed R-imperative actions (Ghisellini et al.,
2016; Kirchherr et al., 2017; Zhang et al., 2022.) One of the most
commonly referred-to 4R (recover, recycle, reuse, reduce) frameworks is
at the core of the European Union’s (EU’s) Waste Framework Directive



M. Rokio et al.

(European Commission, 2008) depicted in Fig. 1:

Recycling has been the most prevalent CE principle. Less attention
has been paid to reuse and reduce, even though reuse, as the higher-level
principle (Fig. 1), has greater potential to deliver both economic and
environmental benefits (Ghisellini et al., 2016; Harala et al., 2023;
Ranta et al., 2018). The construction industry’s high economic and
environmental impacts, such as waste and emission outputs, high use of
virgin raw materials, and consumption of energy (De Wolf et al., 2020;
Ghisellini et al., 2016; Rakhshan et al., 2020), imply a high potential to
apply the reuse principle of CE. Currently, most recovery of construction
and demolition waste takes the form of recycling (Rakhshan et al., 2020;
Ranta et al., 2018). This can divert waste from landfill, but the processes
involved are energy- and resource-intensive and produce a homogenous
material used for low-value applications or as replacement feedstock for
remanufacturing (Ghaffar et al., 2020; Rakhshan et al., 2020). Reusing
building components can enable cost savings, waste reduction, the
design of durable and adaptable buildings, and an overall reduction of
negative environmental effects (Ghaffar et al., 2020; Riuttala et al.,
2024).

Currently, the dominant end-of-life scenario for concrete is demoli-
tion. In some cases, the demolished concrete passes through a recycling
process in which it is crushed and separated from the reinforcing steel to
be used in roadbeds or other technically simple applications (Salama,
2017). In the European context, the reuse principle has been used in, for
example, a housing estate rehabilitation project in Finland (2008-2010)
and a housing project in Germany, both of which resulted in significant
(30-36 %) cost savings in construction costs (Huuhka et al., 2015; Sal-
ama, 2017).

2.2. Socio-technical sustainability transitions in project-based industries

2.2.1. Socio-technical transitions brought about by projects

Daniel (2022) argues that research on the projectification of orga-
nizations, economies, and society has shown that projects are insepa-
rable from the impacts they have on their environment. The transition to
sustainable CE practices in construction represents a technological
transition, defined by Geels (2002) as, by nature, involving not only
technological changes but also elements such as user practices, regula-
tion, industrial networks, and infrastructure. Moreover, the adoption of
CE principles implies the redesign of technologies, products, services,
operations, and business models (Aarikka-Stenroos et al., 2022; Ranta
et al., 2018). Sustainability transition studies often apply a so-called
socio-technical approach (Daniel, 2022): when a technology is
embedded in societal functions, it has the power to bring about change
and, in Geels’ (2002) conceptualization, the technological transition

Circular Economy

Smarter product R1 Reduce
manufacture and
use

= Extended Tiespan ~ [EY TN
of products and
their parts

R3 Recycle

Useful application
of materials

R4 Recover

Linear Economy
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consists of a change from one socio-technical configuration to another.
This requires not only the substitution of technology but also changes in
other linked elements (Geels, 2002), which means that other elements in
the socio-technical system might act as barriers to or drivers of the
technological transition. When the reuse principle is applied, such bar-
riers, alongside the drivers discussed earlier, were identified by Rakh-
shan et al. (2020) as mainly technical, economic, and social, such as
increased costs, difficulties in designing with the reused elements, and
an increased likelihood that building components will break during the
deconstruction phase. One of the most significant economic barriers to
reuse, however, lies within the supply chain, as the absence of a mature
reuse market makes the sustainable supply of recovered components for
use very challenging (Bressanelli et al., 2019; De Wolf et al., 2020;
Rakhshan et al., 2020.)

To conceptualize these socio-technical transitions, the MLP is a
widely accepted middle-range theory combining insights from evolu-
tionary economics, the sociology of innovation, and institutional theory
(Geels & Turnheim, 2022). Geels (2002) conceptualized the MLP as a
relation and interplay between three analytical levels, namely, niches,
socio-technical regimes, and landscape, which represent trajectories
that technological transitions follow non-linearly. Radical innovations
are generated at the micro level, in niches, whereas the meso level of
socio-technical regimes accounts for the stability of existing techno-
logical development, and the macro level of landscapes consists of
slow-changing external factors, such as macro-economic trends and so-
cietal concerns (Geels, 2002; Geels & Turnheim, 2022). Therefore, the
micro level represents, for example, individual companies, actors, and
projects, the meso level refers to industries and markets, and the macro
level concerns such exogenous contexts as demographics, politics, so-
cietal concerns, and macro-economic trends (Geels & Turnheim, 2022).
Instead of a single driver, the MLP emphasizes alignments between
processes at different levels and on multiple dimensions, such as those of
the techno-economic, socio-cultural, and political, where different types
of innovations, markets, companies, and political processes interplay
and culminate in system transition (Geels & Turnheim, 2022).

The foundational characteristic of the MLP is the idea that first,
radical innovations emerge in small niches that gradually build internal
momentum while facing battles against entrenched systems and second,
external landscape pressures and bottom-up niche pressures eventually
help destabilize the existing system and thus diffuse innovations, so they
ultimately replace the existing system (Geels & Turnheim, 2022). In the
context of sustainability transitions research, the MLP explains that
economic, social, and societal transitions arise from interactions be-
tween processes at the three levels (Daniel, 2022; Geels, 2002).

The CE literature (Ghaffar et al., 2020; Ghisellini et al., 2016; Harala

Minimising the input of primary energy,
raw materials and waste through
increased efficiency in product
manufacturing or usage

Reusing discarded products or
components that are not waste for the
same purpose they were conceived for

Reprocessing waste materialsinto
products, materials or substances for the
original or other purposes

Incineration of material with energy
recovery

Fig. 1. The 4R Model (cf. Ghisellini et al., 2016; Tobben & Opdenakker, 2022).
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et al., 2023; Rakhshan et al., 2020; Riuttala et al., 2024) demonstrates
that the CE transition to reuse has the potential to create economic,
societal, and environmental benefits. The adoption of the reuse principle
in the construction industry requires transition-driving changes to
emerge at the three levels of MLP discussed above to enable it to move
away from its current linear economy practices. At the micro level, the
project actors need to develop new technological solutions and new
circular business models related to reuse; at the meso level, companies
and stakeholders need to alter their collaboration to allow for supply
chain restructuring; at the macro level, the systemic transition is enabled
through, for example, economic incentives and legislation
(Aarikka-Stenroos et al., 2022; Harala et al., 2023). Although the cen-
trality of projects and SD within socio-technological transitions is
recognized, neither project management nor sustainability transition
scholars have established a viable link between the two (Daniel, 2022).
Moreover, as Lehtimaki et al. (2023) conclude, although cities are key
organizations in urban sustainability transitions that coordinate
multi-actor, multitemporal, and multi-regime societal transformations,
research on the urban context in sustainability transitions research re-
mains sparse.

2.2.2. Linking value creation and the project front-end

A precondition for any stakeholders partaking in projects is an
expectation of value creation: the expected benefits of participation
need to outweigh the sacrifices. Benefits may include making cost sav-
ings and attracting new clients (Aarikka-Stenroos et al., 2022; Riuttala
et al., 2024), while sacrifices may include the costs of the additional
work phases required to reuse materials. The success of the project and
its ability to create value are based on the interactions between several
types of key actors, such as the owner, stakeholders, and coordinator,
with the owner’s role as system integrator being particularly important
(Daniel, 2022; Winch & Leiringer, 2016). The commercial interface
between the investing owner of the project that supplies the financial
resources and the contractors they hire to supply the material and
human resources is crucial to project success (Winch & Leiringer, 2016),
further highlighting the role and capabilities of the owner as drivers of
reuse transition projects. It is difficult to evaluate projects due to their
complexity and multidimensional nature, as they are realized over
different time scales and in different forms for different actors
(Martinsuo et al., 2018; Zerjav et al., 2021) This is especially true for
complex infrastructure-related projects whose value spans a long period
and that require high involvement from public-sector actors as owners
and investors (Martinsuo et al., 2018). As the absence of a mature supply
chain is a major economic barrier to the adoption of reuse (Bressanelli
etal., 2019), the project owner’s role and ability to capture value from a
project based on reuse seem crucial, as the materials to be reused will
usually be the property of the project owner in a project applying the
reuse principle.

It is widely recognized that a project’s potential to deliver value over
its lifecycle is significantly influenced by the decisions and activities
implemented during its front-end (Martinsuo et al., 2018; Liu et al.,
2019; Williams et al., 2019). Martinsuo et al. (2018) define the project
front-end as all the activities undertaken from creating the idea to
making the decisions that secure project financing, during which the
project owner must form a clear idea of the project’s goals and identify
the necessary partners for its delivery. Some see the front-end in more
practical terms as the crucial element shaping the project, which can
only start after the front-end is completed (Williams et al., 2019). This
study considers the front-end as the preliminary emergence phase
(Williams et al., 2019; Alimadadi, 2022) that ends when the work for
which the project was established begins.

Projects in the front-end phase have not yet materialized in any
substantive form, and uncertainty is high; hence, the value in the project
definition should be focused more on long-term benefits than efficiency
considerations related to time and cost (Zerjav et al., 2021). Stake-
holders apply different themes when framing their arguments about
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project value, selectively present information to support their points of
view, and can promote funding decisions by determining ways to
overcome any uncertainties (Martinsuo et al., 2018; Williams & Samset,
2010). The high uncertainty and low levels of information availability at
the front-end (Williams et al., 2019) underscore the importance of
demonstrating the value creation potential to project actors (Kroh &
Schultz, 2023). While the project value spans long periods, especially in
infrastructure projects (Martinsuo et al., 2018), it also occurs across
different time frames (project lifecycle versus operations and use) for
different actors (Zerjav, 2021). The value for the owner and project
actors can often be realized only during the operations and use phase,
which creates a discontinuity in project value flows (Zerjav, 2021). This
discontinuity requires the owner to manage value ideals, especially in
the front-end, where value is more about the desirable than the factual
(Zerjav et al., 2021).

To create value in the front-end, one should actively shape and
manage the network and its attributes (Keeys & Huemann, 2017; Mat-
inheikki et al., 2016). According to Martens and Carvalho (2017), value
should be framed not only through financial gains but also through
environmental impact and contribution to social well-being. Zerjav et al.
(2021) describe the front-end of infrastructure projects as a space where
priorities are defined and justified by key decision-makers. Thus, the
value arguments mobilized in the front-end have a key legitimizing role
in gaining the commitment of stakeholders. This means that in the
design phase of a project, for example, uncertainty can be treated as an
opportunity to be maximized whereas in the realization stage, it can be
seen as a risk to minimized, highlighting the importance of framing and
arguing the value to project actors and other key parties (Zerjav et al.,
2021).

2.3. Synthesis

The approach to project value applied in this study is based on
Zerjav’s (2021) conclusion that actors in project organizations are
self-interested: specifically, they will only participate in projects that
they assess as favorable in terms of the value such projects bring them
and will remain involved only as long as they can appropriate a pro-
portion of the created value. Frequently, value for the owner and their
customers and contractors can only be realized during the operations
and use phase, which creates a discontinuity in project value flows
(Zerjav, 2021) that calls for the owner to manage value ideals, especially
in the front-end. Hence, based on our assessment of the literature, a
project applying the reuse principle must demonstrate value potential to
all its actors in both the short (Aarikka-Stenroos et al., 2022; Riuttala
et al., 2024) and long (Martinsuo et al., 2018) term and through
mechanisms other than financial benefit, such as environmental and
social impacts (Martens & Carvalho, 2017; Zerjav, 2021).

In this study, we concentrate on a demonstration project (Bandeira
Barros et al., 2023; Chan et al., 2022; Nigra & Bossink, 2023) applying a
radical innovation (Geels, 2002; Geels & Turnheim, 2022); hence, the
emphasis is on the micro level of the MLP, albeit the levels and the
factors that affect the wider diffusion of the reuse principle within the
industry are inherently interconnected. Combining the project value
discussion (Matinheikki et al., 2016; Martinsuo et al., 2018; Williams &
Samset, 2010; Williams et al., 2019; Zerjav et al., 2021) with the MLP
(Daniel, 2022; Geels, 2002), we propose that a micro-level project
aiming to promote sustainability through the application of the reuse
principle must offer short-term value potential to its actors and stake-
holders in the front-end as well as demonstrate long-term benefits and
desirable outcomes. These benefits have to be argued in the front-end to
motivate the actors to partake in the project, gain the support of the
public and private sectors, enable the success of the project so these
long-term benefits can be realized (Matinheikki et al., 2016; Martinsuo
et al., 2018; Williams et al., 2019; Zerjav et al., 2021), and incorporate
the niche-level innovation of applying the reuse principle in construc-
tion to diffuse to higher MLP levels (Daniel, 2022; Geels & Turnheim,
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2022) and replace current linear economy practices with more sus-
tainable ones. With the added value potential arising from the owner-
ship of the reusable materials (Riuttala et al., 2024), the project owner is
also responsible for understanding and aligning the interests of the
various actors in the project and must therefore have dynamic capabil-
ities (Winch & Leiringer, 2016; Zerjav, 2021).

3. Methodology
3.1. Research design and case background

To deepen our understanding of the front-end value dynamics and
actor roles in a CE project, we conducted a qualitative single-case study
of a construction demonstration project focusing on concrete element
reuse. This research method was chosen due to the exploratory nature of
the study and its objective of developing knowledge about a relatively
new phenomenon that has been little studied within project manage-
ment. A case study is a particularly suitable methodology for studying a
contemporary phenomenon and its real-life context where the bound-
aries between the two are not unambiguous (Yin, 2014). This is the case
in the present study, given that the management of sustainable con-
struction projects and the CE are often interconnected. We gained an
understanding of the phenomenon not through controlling variables or
behaviors directly, but by observing them and their interactions (Yin,
2014).

Our research is connected to an EU-level research initiative that
studies how CE principles are applied in construction by reusing precast
concrete elements in four case countries: Finland, Sweden, Germany,
and the Netherlands. Each country pilot includes the deconstruction of
one or more donor buildings and the construction of one or more new
buildings using the detached concrete elements.

This study focuses on the front-end phase of the Finnish country pilot
(henceforth, NewLife) to address the potential changes in actor roles and
value creation potential in the front-end that may result from applying
the reuse principle. As reusing precast concrete elements is an almost
completely new approach in the Finnish construction industry, it also
provides an excellent opportunity to study how it affects the project
actors’ roles, how they find new ways of creating value, and what they
perceive to be the challenges associated with the socio-technical
transition.

NewlLife’s building to be deconstructed (henceforth, the donor
building) is located in Tampere, Finland’s third largest city, in south-
western Finland. The donor building is a concrete-structured office
building in the city center. The intention is that precast concrete ele-
ments, especially columns, beams, and hollow-core slabs, will be de-
tached from the donor building in a manner that keeps them intact, after
which they will be transported to intermediate storage and refurbished if
necessary. Ultimately, they will be reused in one or several new building
(s), the exact locations of which are not yet fully finalized, although
some of the detached elements will be reused as parts of new building(s)
in Tampere. This study focuses on the seven key project actors in
NewlLife that perform several different tasks to enable the reuse of
concrete elements (see Table 1).

As when any project is studied, it is important to understand the
owner domains in NewLife. NewLife overall takes the form of a con-
sortium led by the university that has a mandate to coordinate and
manage the project, essentially making it the owner of the entire
demonstration project that is NewLife. However, the construction
company owns the deconstruction site, having already purchased it for
property development purposes (the exact date of the purchase is not
known). Therefore, the construction company is responsible for the
execution of the deconstruction of the donor building, effectively mak-
ing it the owner within the scope of this paper.

The construction company was also selected as the contractor of the
potential new sites, mainly through land acquisition (by owning the land
itself and finding an owner for the new building to be built on the plot)
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Table 1
Key project actors and their roles in NewLife.

Key project actor in NewLife Role in NewLife

Demolition company e Deconstruction planning
e Deconstruction of the donor building
o 3D inventory model of the donor building
e Design of the new building(s)
e Condition survey of the donor building
e Deconstruction planning
o Structural design of the new building(s)
e Finding the donor building
e Deconstruction site owner and owner of the
detached elements
e Construction of the new building(s)
o Concrete element testing and refurbishing
o Intermediate storage of detached concrete
elements
e Logistics planning
City e Helping with permits and bureaucratic tasks
University o Knowledge creation
(Owner of NewLife) e Project coordination

Architectural design office

Structural engineering
company

Construction company
(Owner of the deconstruction

project)

Element manufacturer

and conceptual construction (the owner of the forthcoming new build-
ing has a plot of land that requires technical innovations to which the
construction company was able to offer solutions). For the next stage of
NewlLife, that is, the construction of the new building(s) with the reused
concrete elements, the owner(s) of the new building(s) will become the
owner(s) of the project in the sense that they will have the vested
financial interest in and responsibility for the successful execution of the
project. It is important to understand these three different owner roles
during NewLife, but for the scope of this paper, the front-end stage, the
construction company is regarded as the project owner.

3.2. Case description—Overview of NewLife

NewlLife was launched in April 2021. Its first act was a joint effort by
the university and construction company to find a suitable donor
building. The building was found from within the construction com-
pany’s demolition portfolio and chosen due to its location, demolition
schedule, and structural suitability. Its location in the center of Tampere
brought additional challenges to deconstruction, as the space for large
equipment, such as cranes and trucks, was limited, and hazards (noise,
waste, dust, etc.) had to be strictly controlled.

Later that year, the focus shifted to identifying suitable concrete el-
ements to be reused from the donor building, 3D inventory-modeling the
donor building, and surveying its structural condition. The deconstruc-
tion planning started in late 2021, involving all the key project actors,
and ended in June 2023. In the deconstruction planning phase, special
attention was paid to the stability of the building to be deconstructed
during the deconstruction work, the deconstruction sequence, the safety
of workers, and the technical implementation. As of 2023, NewLife had
suffered multiple delays due to regulatory issues and the lack of the
necessary permits for deconstruction, but deconstruction began in June
2023 and ended successfully in December 2023. During deconstruction,
the concrete elements were marked using spray paint and identification
tags provided by the element manufacturer and transported to the lat-
ter’s facilities for storage, refurbishment, and quality control. The con-
crete elements were tested at the facilities of the university and element
manufacturer. In May 2024, potential site(s) and owner(s) of the new
building(s) were found, and initial planning for the use of the decon-
structed concrete elements in the new building(s) began. NewlLife
currently anticipates that the detached elements will most likely be used
in several different new buildings. The new building projects will also
contain different numbers of detached elements and will therefore be of
different sizes in terms of the extent to which the reuse principle is
applied. For example, the only elements to be reused on one site that is
still planned for 2024 will be hollow core slabs. For other new building
projects, more detailed structural and architectural design will begin
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once the contracts between the actors for the construction of the new
building(s) have been signed.

3.3. Data collection and analysis

Our research draws mainly upon primary data from 22 semi-
structured interviews. The interviews lasted 46-205 min, and >26 h
of recorded interviews were transcribed. Secondary sources, such as
project documentation, ethnographic observations, meeting memos,
and related documents, were used to support the data analysis. The in-
terviews gave us an extensive overview of how different key project
actors in NewLife perceived the value creation potential in reuse. They
also revealed how key activities and actor roles have changed and what
kinds of changes are still needed to make reusing concrete elements a
viable option in the future. The longitudinal approach allowed us to
observe how the interviewees’ opinions, perceptions, and beliefs about
the project changed as the front-end phase progressed. The interviewees
were chosen as they have significant roles in the key organizations
within NewLife and could therefore offer valuable insights due to their
experience in the field. Table 2 describes the types of data used in the
study and their corresponding roles in the analysis.

We applied an inductive reasoning process to analyze the data
through the theoretical understanding and framework created in the
literature review. Inductive reasoning was a fitting approach, as the
subject is novel, and this study aims to study a phenomenon in its
context without any pre-set theories, that is, to make unaffected obser-
vations. To help us connect previous theory to the empirical data, we
used higher-level categories as inductive codes (collaboration, value
potential, challenges, processes) developed based on the theory and first
round of analysis of the interview transcriptions (Bradley et al., 2007).
During the content analysis (Elo et al., 2014), all data were reviewed by
thorough and repeated reading, coded for correspondence to the iden-
tified categories, and catalogued in Excel.

As an example of our content analysis, one interviewee commented:
“So, competing with that (concrete element production) is challenging, as the
labor in Finland is so expensive. So, each time we need to add labor into the
process, it tends to have a significant cost-inducing effect.” This description
was interpreted as a perceived barrier to the adoption of the reuse
principle in construction and was therefore labeled under the category
“challenges.” We give a preliminary interpretation of each quote to
further explain its significance for the study. For example, a preliminary
interpretation of the quote above stated: “The price comparison of labor
versus material costs is disadvantageous for CE solutions requiring
manual labor in countries similar to Finland.” To ensure the quality of
the study, four researchers were involved, some of whom specialized in
construction and some in project management. The data analysis was
conducted by two researchers in an iterative process whereby they
worked in turn to allow for strong triangulation.

4. Results
4.1. The key project actors involved in the project front-end design

The interviews clearly indicated that a construction project based on
the reuse principle requires the actors to take different roles and perform
different tasks in the front-end than they would in conventional con-
struction projects. Most interviewees described how a new type of
project comes with challenges related to the fact that processes and
practices are not yet defined: “But if we are trying to reuse the products and
the components, the planning is so different” (Demolition company project
manager). Fig. 2 shows NewLife’s timeline and key actors and their roles
in the project. The front-end of the project remains the key focus, as most
actors seemed confident that, apart from the planning of the decon-
struction and concrete element salvation, the actual implementation of
the project would be somewhat business-as-usual.

The architect’s main roles in NewLife were the design of the new

Table 2

Data types, descriptions, and roles in the analysis.
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Data types

Description of the data

Role in the analysis

22 semi-structured
interviews with
key actors

Minutes and
reports

Ethnography

Demolition company (4)

o Project manager (4/2022,
9/2022, & 2/2023)

o Site manager (9/2021)
Architectural design office
(©)]

e Owner/architect (9/2021,
4/2022, 6/2022, & 9/2022)
Structural engineering
company (4)

e Business development
manager (BDM) (8/2021, 9/
2022, & 10/2022)

o Group interview: Unit
manager, project manager,
and department manager (5/
2022)

Construction company (4)
e BDM (5/2021 & 12/2022)
e Group interview: BDM &
project manager (10/2021 &
5/2022)

Element manufacturer (3)
e Chief technology officer
(CTO) in concrete-element
manufacturing company (7/
2021, 5/2022, & 12/2022)
City (2)

o Project manager/specialist
in city organization (6/
2022)

e Group interview: Manager
of housing and development
& project manager/
specialist (10/2022)
University (1)

o Senior research fellow at
university (10/2021)

e Project plans (2)

e Meeting memos (61) (4/
2021-8/2024)

NewlLife meetings and
international consortium
meetings since April 2021 —
Taking part in the front-end
planning sessions:

o Country-cluster meetings
involving all actors in
NewLife (39)

e Meeting on the use of 3D
models in NewLife (1)

e Deconstruction planning
meetings (8)

e Quality assurance and
factory refurbishment
planning meetings (2)

o Preliminary planning
meetings regarding the use
of detached elements in the
new building (8)

o Site visits (4)

Individual actor interviews
allowed us to develop an
understanding of the
interviewees’ individual
roles, the roles of the
companies they
represented, and their
thoughts, ideas, and
prejudices about circular
construction compared to
traditional projects. They
also enabled us to address
possible changes in the
interviewees’ perceptions of
the project.

Group interviews were used
similarly to individual
interviews, but there was
more emphasis on the
thought development that
happened during them.

Analyzing the meeting
memos and project plans
helped us understand the
project’s structure and
verify some of the
interpretations of the
interviews.

Ethnographic observation
supported our
interpretations of the
interviews.

building and creation of the 3D inventory model of the donor building in
the front-end phase. In the building condition survey and inventory
phase, the architect made the 3D model of the building’s structures
using the documentation provided by the construction company and
supplementary building information from the city’s official archives.
The structural engineering company then built on this model. As the
BDM at the structural engineering company concluded: “Of course, in
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this particular case, the architect started the model, and we just supplied the
information of what might be needed inside the building information model
(BIM). Then, the model was delivered to each party.”

The model created by the architect had to be complemented with
specific information about the structural aspects of the donor building
that affected the deconstruction planning (e.g., joints), as the architect
was more interested in the actual inventory of the concrete elements
whereas the demolition company and structural engineering company
needed detailed modeling for deconstruction planning. The structural
engineering company was also responsible for applying the findings to
the actual deconstruction plan, for example, by developing new solu-
tions and attachments for the physical lifting of the concrete elements in
collaboration with other key project actors. In addition, the structural
engineering company participated in planning the refurbishment (how
the concrete elements would be repaired if needed) as well as testing the
concrete elements together with the element manufacturer and univer-
sity once the elements had been detached and had passed the initial
condition screening at the deconstruction site. Detached concrete ele-
ments that passed the initial on-site condition screening were sent to the
element manufacturer’s facilities for further processing. Their physical
condition was also re-assessed, and they were refurbished if needed.
Some of these concrete elements (pre-determined by the structural en-
gineering company, element manufacturer, and university) were sent for
testing (experimental loading of the concrete elements at the research
center) to determine more detailed structural characteristics, with the
results used, for example, for design purposes.

The demolition company had a central role in planning the decon-
struction of the donor building, as it was responsible for the actual
practical deconstruction work that started in June 2023. According to
the project manager at the demolition company, in a traditional project
they would make all the plans for demolition by themselves, but in
NewlLife, the roles were different:

When planning new deconstruction, if it’s more like conventional demo-
lition, usually [demolition company name] can make the plans. But if we
are trying to reuse the products and the components, the planning is very
different. In that case, a consulting company — an engineering company —
is going to do the plans. Like here in the [project name], it’s [structural
engineering company name].

The element manufacturer participated in the deconstruction plan-
ning, storing, testing, and refurbishing the concrete elements, as it had
expertise in the structural use of the concrete elements as well as the
practical matters and costs that arose from their handling. As the con-
struction company owned the deconstruction site, it was responsible for
matters related to work safety there and the allocation of the reusable
concrete elements for the new building(s). Being the owner of the
deconstruction site, the construction company was also the project actor
responsible for applying for the demolition permit for the donor build-
ing. In addition, the construction company became the owner of the
detached concrete elements, whereas in a conventional demolition
project, the demolition company (i.e., the owner) is usually responsible
for all the demolition material generated. The university coordinated
NewlLife, organized and led the meetings, and was responsible for
knowledge creation, NewlLife funding allocation, and delivering the
documentation to the funder (i.e., the EU). Representatives of the city of
Tampere undertook active bureaucratic and legislative work on the city
council and with administrative parties to enable the legitimate use of
reusable concrete elements as approved construction materials. Apart
from these roles, all actors in NewlLife participated in the monthly
meetings, planning, reporting, and developing.
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4.2. Key project actors’ contributions to applying reuse in NewLife’s front-
end phase

The data indicate clearly that planning the deconstruction of the
donor building and the later phases of the reusable concrete elements,
that is, NewlLife’s front-end, was far more complex than planning
traditional demolition. All the interviewees reported having had to
establish relationships with different actors than those they were used to
cooperating with in traditional construction projects (Fig. 3), as
detaching concrete elements intact is more complex than a conventional
demolition process. Thus, they had to devise new ways of working. In
fact, it was observed that applying the reuse principle in a construction
project seems to increase the interdependence of the project actors, as
the added complexity of the processes requires more collaboration be-
tween them. The added complexity mainly occurred because there were
no predetermined processes or standard operating procedures for
detaching concrete elements that had not, in the construction phase of
the building, been designed to be detached: “It is important to understand
that we have no readily defined processes or practices for this kind of reuse”
(Demolition company project manager).

Of the seven key project actors in NewLife, all had significant roles in
the front-end phase of the project, and the four companies, namely, the
element manufacturer, structural engineering company, demolition
company, and construction company, worked very closely in planning
the actual deconstruction of the donor building. The university was the
coordinating actor in NewLife, as it led the collaborative efforts of the
other project actors. The city’s overall objective was to be able to
develop procedures to support the reuse of concrete elements and make
this a viable option for companies in the future by applying the findings
of NewLife. Among the main concerns about the deconstruction were
the safety of workers when detaching the concrete elements that had not
been designed to be detached, the techniques needed to make detaching
and lifting the concrete elements possible and establishing the condition
and safety of concrete elements for reuse after they had been detached.
Careful planning was considered essential, as a detailed workflow and
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sequence planning minimized the hazards associated with work safety
and excess time usage, which was already a major issue in terms of
project costs. All in all, it was considered essential that NewLife con-
sisted of different actors with different backgrounds working toward a
joint objective and openly sharing knowledge:

It has been really important that we’'ve had different actors, that along
with architects we’'ve had a construction company that has insisted that
we must bring this forward and that they, too, want to be a part of it — it is
the fact that there are these kinds of actors with us that we would nor-
mally think that ‘they will definitely be the last ones to join in on this’.
(Structural engineering company BDM)

The interviewee from the element manufacturer also indicated that
they would not play any role in demolition in a traditional project. In
Newlife, in contrast, the element manufacturer provided valuable in-
sights on deconstruction planning through their knowledge and exper-
tise regarding the concrete elements, their joints, and how they should
be lifted. In addition, the element manufacturer’s expertise in concrete
(from a material point of view) was needed during the collaboration
between the structural engineering company and university to plan how
to test the concrete elements for reuse, specifically, to decide which test
methods would allow potentially harmful substances in the concrete
elements to be traced and what kind of tests had to be carried out on
which concrete element types to gain information on their condition.
Planning for the testing was crucial:

We demolished [company name]’s old pulp factory, and we were able to
detach maybe 50— 60 % of the outer wall elements intact as they were in
relatively good condition. They ended up fighting for the permit to reuse
them for months after taking samples from the concrete as there was too
high a level of chrome in them when they were analyzed. (Demolition
company site manager)

The conclusion about the detachment of concrete elements was that
they could be detached in a way that left the concrete elements intact,
but the more sophisticated the method needed to be, the more expensive
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the deconstruction would become, as the added labor would increase the
costs very quickly. Most interviewees elaborated that having a very
detailed and thorough plan for all the project phases was of paramount
importance, as there would be no time to make additional or differing
plans on site during the deconstruction; hence, the success of the
deconstruction was essentially defined in the planning phase.

As the construction company owned the deconstruction project site,
they needed to be certain of the viability and details of the safety pro-
tocols and thus aware of all the details regarding the deconstruction
planning. The construction company helped in the deconstruction
planning by providing its expertise and knowledge as well as ideating
optimal ways of executing the deconstruction. The 3D model created
from the inventory by the architect and engineering company allowed
the construction company to undertake detailed work planning:

And we can, for example, plan every week differently. How we work
during every week and what kind of safety things we need to use every
week. I believe that safety is big... This is something new which we didn’t
do... demolition companies, I think they never used this kind of technology
before. This is the first time, and I believe they like it when they see our
model. They say that this gives a lot of good things that they can see what
kind of order, good things... (Construction company BDM)

Moreover, the construction company was going to be the contractor
for the new building(s) where the detached concrete elements would be
reused, which increased the company’s need to collaborate with the
structural engineering company, architect, and element manufacturer to
ensure the reuse of the concrete elements and their locations in the new
building were safe. In addition, the potential owner of the new building
would be a third party in NewLife; thus, the project actors, in particular,
the construction company, architect, and structural engineering com-
pany, had to consider the constraints and requirements of the owner(s)
of the new building(s) regarding the reuse of the detached concrete el-
ements. Therefore, the project actors would ultimately be accountable to
the owner of the new building and related work.

4.3. Perceived value creation potential during NewLife's front-end

In the front-end phase of NewLife, the most important areas of value
creation potential were the new connections with project organizations
and potentially their customers, image and brand value, and gaining
knowledge and a skill advantage against competitors that did not yet
have experience in concrete element reuse. On the other hand, there
were several significant concerns about whether concrete element reuse
could compete against virgin products, as the current supply chain for
concrete element reuse is inadequate, initial costs are most likely higher,
and bureaucratic barriers remain. Generally, the success of the project
was regarded as determined in the front-end planning. Moreover, when
the reuse principle was applied in construction, all actors needed to be
aware of the value of the whole reuse process as well as that of the de-
tached concrete elements, since a single actor could ruin the value for
everybody. For example, poorly handling the concrete elements (e.g.,
breaking reusable concrete elements) at any stage of the project would
render all previous and following efforts obsolete. Table 3 illustrates the
value creation potential and barriers to it the actors identified.

4.3.1. Identified value creation potential in NewLife

All key project actors in NewLife regarded the environmental value
that comes from reusing concrete elements as the most important reason
for participating in the project as well as the transition toward more
sustainable practices in construction in general. Refurbishing and
recirculating concrete elements from old buildings can save virgin re-
sources and reduce carbon emissions, resulting in significant positive
environmental impacts. All project actors reported that gaining experi-
ence, competence, and new knowledge of reusing concrete elements
were among the main motives for their participation in NewLife. The
adoption of more sustainable practices in construction was seen as

Table 3
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Identified value creation potential and barriers to it when applying the reuse
principle in a construction project.

Key project actor

Identified value creation

Identified barriers to value

in NewLife potential creation potential
Demolition o Cost savings on landfill e Detaching the elements
company fees intact is more expensive than
o Establishing a new demolishing them
business model by selling o The added logistics and
reusable elements to the warehousing increase costs
element manufacturer’s o Currently, there are no
customers would be possible  buyers or market for the wider
e Mutual benefits from adoption of reused elements
collaboration with the
element manufacturer
Construction o Brand value from being at e Currently, the risk buffer for
company the forefront of this kind of project in the open
development market would be so high that
o Ability to use the existing no customer would be
buildings as a source of interested
building materials, i.e. e In its current state, there is no
material banks and demand for reused elements
simultaneously avoiding o Justifying to customers why
waste generation they should pay for used
e Gaining the ownership of elements instead of new ones
the detached concrete o Finding the right customer
elements groups
Structural e Reaching new desired e Competitive interfaces with
engineering customers through other other organizations in the CE
company project organizations project
o Developing processes and o New elements are cheap
techniques that will likely whilst refurbishing detached
become commonplace inthe  ones is labor-intensive and
future, resulting in therefore expensive
increased competence and e Logistics and warehousing
competitiveness actors are missing from the
e A potential resource bank supply chain
of reusable materials for o Changing people’s
future applications perceptions of reuse in general
Element o Even with a rather low o Difficulty of competing with
manufacturer percentage of reused new elements in terms of price
elements, significant brand o Strong financial incentive
value could arise for all needed at government level to
actors make reuse a viable business
e Knowledge benefits from
being at the forefront of
developing element
detaching and refurbishing
techniques: possibly
adopting reused business
processes
Architect e Societal value through e The over-efficiency of
more enjoyable living construction processes in
spaces and buildings that general has led to
would retain historical interdependencies that make
value the construction value chain
o Environmental impact by very vulnerable to disruptions
renewing the whole e There are no established
construction industry processes or routines for
o Creating and reusing elements.
understanding ways of e Revit and other 3D model
working that will be software programs are not
necessary in the future to designed for planning
enable concrete element deconstruction: suitability
reuse issues
University o Investors will see investing e Due to widespread indoor air
in sustainable technologies problems in Finnish buildings,
as a risk-aversion tactic: some people will be convinced
increasing demand for that reusing concrete elements
circularity and is not safe
opportunities for actors that
can provide it
City e Significant and positive o There are some public safety

image value for the city
Ability to affect
government-level decision-
making

concerns regarding the process
of deconstructing elements,
increasing the risk for
reputational damage in case of
accidents
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inevitable at some point in the future when international and national
sustainability requirements force industries to reduce their carbon
output. Being among the first to have knowledge and competence of the
processes and techniques needed for concrete element reuse was
therefore regarded as a major asset for when concrete element reuse will
be the standard way of doing things:

In a way, we are investing quite a bit in something that isn’t necessarily
viable as a business today, this year, or even the next year. But we still feel
this is important, as we’ve recognized that it will be increasingly relevant
in the future. So, we want to gain an understanding of the potential so-
lutions that could let us achieve the goals that have been set for carbon
neutrality and waste generation. (Architect)

Another important way of creating value through concrete element
reuse, according to several project actors, was the establishment of new
channels for potential customers through the new types of collabora-
tions that emerged in the project. For example, the demolition company
could realize significant benefits by becoming a part of the supply chain
by selling reusable concrete elements instead of being responsible for the
demolition waste. As the element manufacturer already has a pre-
established supply chain to deliver concrete elements to its customers,
significant synergies could arise if the parties were to set up a supply
chain for the reusable concrete elements:

If we know that there’s an obvious demand for a certain construction
element or a machine, for example, or someone’s interested in them, and
we happen to have a demolition project that might have these elements or
machines, we can directly take that into account in the pricing and
planning of the demolition project and then calculate if this machine or
part should be detached intact and not demolished. (Demolition com-
pany project manager)

The construction company interviewees noted that, through the
reuse projects, they can reach customers willing to pay more for sus-
tainable buildings and that when the price for reuse has come down,
there will be very high demand for this. Moreover, as the construction
company becomes the owner of the reusable elements, significant ma-
terial cost reductions arise, especially when the reuse of concrete ele-
ments becomes more established and cost-efficient. Currently, the
biggest value lies in the environmental savings due to the significantly
lower environmental impact (e.g., reduced carbon emissions and lower
generation of waste) of reusable concrete elements compared to virgin
alternatives. Indeed, it seems that the project actors regarded value
creation potential in the front-end as a long-term benefit and desirable
outcome.

Project actors also reported that being part of the sustainability
transition was regarded as valuable for the company image in itself, and
some actors reported that being part of NewLife was already realizing
image benefits in the short term. The CTO at the element manufacturer
stated, for example, that, “in these kinds of pilots, even in the very short
term, there could be business potential in that even with a rather insignificant
percentage of reused elements the [construction company name] can brand
their buildings and we can brand our production.” As most companies now
have their own strategies for environmental actions, the interviewees
felt that NewLife enabled them to develop these. As the architect noted,
“internationally, it is becoming more and more common that institutional
investors are divesting from assets which, in one way or another, don’t take
carbon neutrality efforts into consideration.” The senior fellow at the
university agreed, arguing that investors see having sustainable assets in
their portfolio as a risk-aversion technique.

4.3.2. Identified barriers to value creation potential in NewLife

In the first interviews conducted at the beginning of NewlLife, in
particular, some level of doubt about the actual business potential of
reusing concrete elements was apparent. Early on, it was stated that it is
certainly possible to detach concrete elements and completely safe to
reuse them after refurbishing and testing. In fact, the properties of
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concrete (as a material) improve over time. However, each layer of
hindrances, such as the differences among concrete element structures
in the initial models or the desired level of element condition testing,
was reported to raise the price per concrete element. Many interviewees
expressed worries about the comparable price of new concrete elements
produced from virgin materials, as their production is very efficient. The
issue relates to the relative costs of labor and materials in Finland, as the
production of concrete is currently cost-efficient, and the labor required
to detach and refurbish it is expensive. The following quote from the
construction company BDM sums up many of the interviewees’ general
feelings about the price of reuse:

If someone tells you at this moment to give us an offer for deconstructing
that building over there and reusing 30 % of its concrete elements, we
probably wouldn'’t dare to make that kind of an offer. It wouldnt pass our
risk management, and even if it did, the risk buffers for it would be so high
that nobody would buy that house, it would be so terribly expensive.

As Newlife is a demonstration project with no established standard
practices or supply chain actors, the project actors noted that currently
there are no dedicated actors in the supply chain to take care of the
refurbishment and storage of the concrete elements or, in the future,
resell the detached concrete elements. Consequently, the project actors
had to figure out which of them would be responsible for these tasks. In
NewLife, all these tasks were assumed by the project actors, some of
whose activities thus expanded beyond their normal business. In the
open market, however, the interviewees felt that no such actors
currently exist, which makes the adoption of reuse more difficult.
Moreover, even though circular construction practices are becoming
more popular, the direct transport of detached concrete elements from
the deconstruction site to a new building site in the near future was
regarded as unrealistic. On the other hand, interviewees mentioned that
in the long run, the supply chain for reuse would eliminate other links in
the traditional supply chain, such as the mining and transportation of
the raw materials for concrete, which would, in turn, have a cost-
lowering effect.

Initially, many different legislative interpretations of the environ-
mental regulations and building inspection laws essentially challenged
the reuse of concrete elements. The most important legislative challenge
concerned the waste status of the detached concrete elements, namely,
whether reusable concrete elements are interpreted as waste. To clarify
this, the project actors sought different opinions from the authorities,
and the final opinion was that the reusable concrete elements of NewLife
were not considered waste due to the systematic deconstruction, testing,
and documentation of the process and the planned use of the detached
concrete elements. Strong regulatory guidance through taxation and
subsidies was seen as one way to make reusing concrete elements a
viable business model that could compete with traditional construction.
Currently, multiple bureaucratic challenges remain, such as traditional
ways of interpreting certain laws and regulations that would prevent
reusing concrete elements in certain applications. The interviewees
mentioned that, for example, a carbon tax that considers carbon emis-
sion reductions from reuse and/or penalties for taking virgin materials
would guide the adoption of the reuse principle:

...because we could calculate that if we bought emission trades for the
virgin elements and then we utilize, for example, 30 % of reused elements,
and then the total costs would be lower. The whole industry would benefit
from this, but it does require strong regulative guidance. [For example], if
the work safety legislation wasn’t this strict in Finland, we would not
make such efforts to ensure work safety. (Construction company BDM)

Generally, the public perception of reuse was regarded as a challenge
to the wider adoption of concrete element reuse. In Finland, specifically,
which has suffered indoor air quality problems in buildings, many in-
terviewees felt it might be a significant challenge to convince the public
that buildings incorporating reused concrete elements would be
perfectly safe. As the senior research fellow at the university stated,
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“some people will be afraid of our elements even though they are only steel
and concrete.” Moreover, not only safety concerns were seen as a chal-
lenge; rather, communicating to people why they should buy something
regarded as “used,” rather than new, remains difficult in general:

For example, if you’re buying a car, would you rather buy one that’s
made of new pieces or gathered from old ones? And I think you know it’s
better to buy the one with the old pieces for the environment, but I think
you still want the new one for yourself, in a way. But I think it's a
challenge of communication and how we share the information and how
we tell the story and sell it to the customers. I think that’s the key point, in
a way. (Construction company project manager)

Other challenges included the unsuitability of the current BIM soft-
ware to plan for reuse, the conservative nature of the construction in-
dustry in terms of allowing for changes in conventional processes and
supply chains, and, in particular, the lack of experience, understanding,
and standards for reusing concrete elements. In addition, the re-
quirements and constraints imposed by the owner of the new building
and the site (especially zoning) where the new building is to be con-
structed affect how well concrete elements can be reused, for example,
in terms of how well detached concrete elements from the donor
building are compatible with the new one. Remarkably, as NewLife
progressed, the key project actors seemed to become increasingly opti-
mistic about the challenges, which could indicate that they saw
increasing opportunities and possibilities within concrete element reuse
as the planning phase advanced.

5. Discussion & conclusions

5.1. Adoption of the reuse principle in construction projects: front-end and
value creation potential

The objective of the study was to determine how the adoption of the
reuse principle influences the value creation potential for different
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potential
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actors involved in a construction project’s front-end. To address this
question, we studied how the conventional-industry actor roles and
activities at the front-end change when concrete elements are to be
detached intact and reused and, more specifically, how promoting
concrete element reuse in a construction project could improve sus-
tainability and create potential value for the actors involved. The sus-
tainability driven by projects needs further study (Winch et al., 2023); in
particular, our analysis revealed that studies linking the CE and project
organizing (Lehtimaki et al., 2023) are limited. To understand how a
demonstration project, such as NewLife, can contribute to a wider sys-
temic transition (Winch et al., 2023), for example, shifting toward
circularity, we approached the question through the MLP framework
(Daniel, 2022; Geels, 2002). Our emphasis was on the project’s
front-end, where we observed how project actors took unorthodox roles
in finding and surveying the donor building, planning its deconstruc-
tion, and jointly planning the later phases of the project, as a project’s
front-end phase significantly influences its ability to create value over its
lifecycle (Matinheikki et al., 2016; Zerjav et al., 2021).

Our findings highlight that applying the reuse principle in con-
struction projects increases the importance of the front-end phase as the
determinant of project value. We suggest that the application of the
reuse principle in construction represents a socio-technical transition
(Daniel, 2022; Geels, 2002; Geels & Turnheim, 2022) with value crea-
tion potential that increases between the three levels of the MLP.
Although multiple barriers remain to the wider adoption of the reuse
principle in construction, there is significant value-creation potential in
reuse at all three levels 1) individual project actors, 2) the construction
industry, and 3) society. Moreover, we suggest that the developments on
each level feed back to value potential on lower levels as the barriers
between MLP levels are overcome (Fig. 4). Additionally, we observed
that when a project applies the reuse principle and is consequently
subsidized by the EU, environmental value appears to become the most
salient motivator for project actors despite the apparent need for eco-
nomic value creation.

Public and
governmental support
for reusing materials

Economic
profitability

Transforming waste to raw
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Supply chain
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development of practices
regarding reuse
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Fig. 4. Potential value and barriers to generating it at MLP levels.
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On the micro level, our findings imply that a project based on reuse
can create new types of value for its actors. As planning to detach con-
crete elements intact is a novel process for which there were no estab-
lished standard practices, the actors took different and broader roles in
the project’s front-end than what is typically the case to facilitate
knowledge sharing and expertise. We observed that detaching and
processing concrete elements increases labor costs, and therefore a
detailed and efficient work order plan developed in collaboration seems
essential in reuse-based projects. The added knowledge of and expertise
in new techniques and means of working that were developed realized
value for actors from as early as the front-end phase. Furthermore, the
collaboration during the front-end enabled most actors to reach new
potential customers through other project actors’ networks and the
reputation they gained by being part of the demonstration project.
Despite doubts about NewLife’s success, particularly in the economic
sense, it was clearly the quest for a more sustainable transition that most
motivated the project actors to collaborate during the front-end to create
long-lasting environmental value through the project.

Our findings regarding the actors’ value perception in the front-end
are in line with Zerjav et al. (2021) in that the value in the front-end is,
indeed, more about the desirable than the factual; therefore, it requires
certain skills on the part of the owner to frame a project persuasively and
argue its value. Hence, we argue that the application of the reuse prin-
ciple appears to highlight the project owner’s role in the front-end. In
our case, the entire economic value of the project based on the reuse of
concrete elements was dependent on how successfully it managed to
detach the concrete elements intact, and this required intricate planning
and clear communication of the project’s objectives to all involved ac-
tors by the owner. The experiences of NewLife showed that a lack of
commitment and understanding among the project actors could result in
the breakage of the elements. Thus, the project value needs to be
well-argued and communicated in the front-end, and actors must be tied
to the project’s sustainability objectives. If the owner of the reuse-based
project gains ownership of the salvaged materials, as is the case in
NewlLife, we argue that the owner’s value creation potential from reuse
increases significantly, as does their commitment to the project’s sus-
tainability objectives in the front-end. Similarly, there are increased
risks involved as the warranties for reusable elements can be unclear,
and there might be reputational damage if problems arise due to the
innovative approach taken. The value dynamics would be affected
greatly if some other actor, such as the demolition company, as in the
case of conventional demolition waste, should become the owner of the
reusable materials.

On the meso level, our findings imply that the potential value derived
from reuse increases as individual demonstration projects, such as
NewlLife, gradually develop the necessary techniques and practices for
reuse and these practices are diffused within the industry, allowing for
more widespread and efficient business models to develop around it.
However, this model of development calls for changes in the way that
the construction industry traditionally functions. Reuse adds phases to a
project, such as drawing up a donor building inventory and ware-
housing, reselling, and refurbishing elements. Our results showed that
the simultaneous offer and demand of reusable concrete elements is not
realistic in the industry’s current state, which currently slows down the
systemic transition on a meso level. The absence of bridging actors in the
supply chain that would take care of the storage, transportation, and
resale of the reusable concrete elements is the most important mes-
o-level barrier to reuse in our analysis.

Finally, on the macro level, the results of this study demonstrate that
the actual transition to deconstructing buildings and salvaging their
concrete elements is technically possible and has the potential to bring
value to project actors and change to the construction industry in gen-
eral. However, the most significant barrier to this systemic transition is
financial profitability, which is limited by the lack of government sup-
port and therefore exists at the macro level. Incremental improvements
to the processes that generate costs for reused elements do not seem

12

International Journal of Project Management 42 (2024) 102647

adequate to make them directly competitive against the production of
new elements. Henceforth, increasing the financial profitability of
salvaged concrete elements through taxation guidance, carbon offsetting
policies, or other regulatory measures seems to be a prerequisite for the
wider adoption of reuse. Moreover, bureaucratic work is needed to
facilitate the use of reused elements as valid and safe building materials.
We argue that the wider adoption of the CE principle of reuse in con-
struction thus seems to be principally limited by the current regulatory
approach to reusable materials and elements. Conversely, the changes at
the macro level hold the most potential to increase the value potential of
applying reuse in construction.

5.2. Theoretical contributions

Our findings show that applying reuse affects project’s front-end
value creation potential and actor roles, thus continuing recent efforts
by Lehtimaki et al. (2023) to bring CE discussion into project organizing
studies. This study contributes to the project sustainability literature by
showcasing how a project can drive sustainability and contribute to a
wider systemic transition (Geels, 2002; Geels & Turnheim, 2022) instead
of being sustainable in some way (Huemann & Silvius, 2017; Silvius,
2017), which is an issue raised by Winch et al. (2023). The importance of
integrating sustainability into project management has been widely
recognized (Keeys & Huemann, 2017; Martens & Carvalho, 2017; Sabini
et al., 2019; Silvius, 2017; Silvius & Schipper, 2014), but research on
operationalizing sustainability in projects has been lacking (Winch et al.,
2023). In this study, this operationalization is the application of the
reuse principle, which remains understudied in CE research despite its
recognized benefits (Ghisellini et al., 2016; Harala et al., 2023; Rakh-
shan et al., 2020; Tobben & Opdenakker, 2022; Yang et al., 2015).

By applying the MLP framework, we have considered how a single
project may, in its part, contribute to a wider systemic transition (Geels,
2002; Geels & Turnheim, 2022), a need also voiced by Winch et al.
(2023). We have also contributed to the transition literature by
explaining the barriers to and drivers of the diffusion of reuse in con-
struction projects identified at the macro and meso levels. According to
our analysis, the construction industry’s transition to reusing concrete
follows the analogy of the MLP, as proposed by Geels (2002) and later
other scholars (Daniel, 2022; Geels & Turnheim, 2022). The importance
of demonstration projects in initiating these socio-technical transitions
has been recognized in the literature (Bandeira Barros et al., 2023; Chan
et al., 2022), and we add to this discussion by showing how a demon-
stration project can develop practices and techniques that are at the
forefront of development and thus contribute to a wider systemic
transition.

We found that the project front-end becomes an increasingly critical
phase at the micro level of the MLP, as the application of reuse principle
increases the interdependence of the project phases and actors. This
follows the argument commonly made in the front-end literature (Liu
et al., 2019; Matinheikki et al., 2016; Martinsuo et al., 2018; Williams
et al.,, 2019; Zerjav et al., 2021) that a project’s value is significantly
influenced by the decisions and actions made at the front-end. The
insight also complements the findings of Zerjav et al. (2021) on how
project actors frame the value differently in the front-end, and managers
should address the discontinuous nature of value during this phase.
Continuing this discussion by Zerjav et al. (2021), we show that the
actors’ commitment to the project and trust in its success increased as
the front-end progressed despite the uncertainty of its value potential.
Furthermore, we show that the potential value of a project applying
reuse increases according to developments on all three MLP levels.

According to the MLP, any radical innovation needs to gain mo-
mentum and overcome different barriers to become a socio-technical
transition (Daniel, 2022; Geels, 2002). To understand what would
need to happen for reuse applications to gain momentum in construction
projects, we evaluated the value creation potential in our case project.
Our findings highlight new types of value that the project actors
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identified as attainable in projects that apply the reuse principle, which
enriches the existing project value debate (Artto et al., 2016; Kroh &
Schultz, 2023; Martens & Carvalho, 2017; Zerjav, 2021; Zerjav et al.,
2021). The notion by Zerjav (2021) that project actors need to realize
value from a project to remain involved was also true in a project
applying the reuse principle. Thus, we have made a small contribution
towards addressing the gap in linking sustainability to economic bene-
fits (Keeys & Huemann, 2017) by showing how environmental value can
become a salient motivator for project actors to develop practices that
allow for financial gains. Our findings contribute to the project front-end
value discussion (Kroh & Schultz, 2023; Matinheikki et al., 2016; Mar-
tinsuo et al., 2018; Zerjav et al., 2021) and complement it by arguing
that actors are motivated by the potential value to be realized in the long
term as well as the environmental contribution potentially made by their
efforts in the project front-end.

Finally, we have made contributions to CE research, as we have
addressed the understudied reuse principle (Aarikka-Stenroos et al.,
2022; Ghisellini et al., 2016; Harala et al., 2023; Riuttala et al., 2024) by
showing what shifts in the industry it triggers. The findings resonate
with the CE literature in that applying CE principles requires changes in
the supply chain Bressanelli et al. (2019), Liideke-Freund et al. (2019),
value creation (Aarikka-Stenroos et al., 2022; Austin & Seitanidi, 2012;
Harala et al., 2023; Paavilainen et al., 2021), and how actors collaborate
(Bocken et al., 2018; Harala et al., 2023; Paavilainen et al., 2021; Le
Pennec and Raufflet, 2018).

5.3. Managerial implications

By investigating the project front-end in a construction demonstra-
tion project, this research has offered insights into how actor roles, key
activities, and the value creation potential in the front-end might be
unique when a project is based on the CE principle of reuse. The project
actors take different and wider roles and collaborate more closely in the
front-end. Moreover, there are significantly more phases than in con-
ventional construction projects, which also calls for project management
to take a different approach in CE projects. By highlighting how actors
perceive the value creation potential of reuse, this study offers managers
a starting point to evaluate actors’ willingness to partake in similar
sustainability transition ventures. Managing the collaboration and value
creation in the project front-end calls for added emphasis on the re-
lationships between actors and what the project objectives mean to
them, as it seems that the “higher meaning” of a project motivates actors
to collaborate. Project managers should also be able to expand value-
thinking to dimensions outside mere financial returns and find ways
to create financial value through applications that reduce a project’s
environmental impact. The findings regarding the perceived value cre-
ation potential highlight, in particular, that actors themselves place
value on things that do not generate financial returns in the short term,
such as gaining a competitive advantage on novel deconstruction tech-
niques or improving brand image. Our findings suggest that a CE con-
struction project’s front-end is fuzzier and more complex than in
conventional construction, which calls for management practices
designed for operating under uncertainty.

5.4. Limitations and further research

Our study has certain limitations, mostly related to NewLife’s funded
nature and the dataset used. The project is an EU-funded research
project and, as such, does not necessarily fully represent a project taking
place on the open market. All the actors were inherently engaged in the
project and motivated to develop and study new types of solutions to
allow for concrete element reuse. In a more competitive environment, in
contrast, the actors’ willingness to collaborate and share information
and expertise might be more limited. Furthermore, as the demonstration
project in our study is still ongoing, no comprehensive insights can be
derived about the actual realized value created for the project actors

13

International Journal of Project Management 42 (2024) 102647

until the concrete elements have been used to construct a new building
and the demonstration project has finished. Moreover, our study
concentrated on a single country’s construction industry, further
limiting the generalizability of the results, as the opportunities and
challenges might be different in other countries and industries with
different attributes.

Based on our findings and the limitations of this study, we suggest
that future research avenues could include studying the management of
projects applying CE principles, especially reuse, that have already been
finalized, which would allow for the evaluation of practices, key actor
collaborations, and supply chain structures that make these kinds of
projects succeed. Such studies would also allow for the evaluation of the
realized value of the project and its connection to front-end decisions
and activities. The third owner domain that was only briefly mentioned
in our study due to its early phase remains an important topic to be
studied in future research on concrete element reuse projects. Further-
more, we call for research into architectural salvage markets and their
potential in supply chains based on reuse, as one of our conclusions was
that the undeveloped market for reusable elements is a major barrier to
the wider adoption of reuse. Reusing building materials itself is not a
novel concept; rather, the novelty lay in the industrial context in which
we approached this practice.

CRediT authorship contribution statement

Matias Rokio: Writing — review & editing, Writing — original draft,
Visualization, Validation, Supervision, Methodology, Investigation,
Formal analysis, Data curation, Conceptualization. Tuomas Ahola:
Writing — review & editing, Writing — original draft, Validation, Super-
vision, Conceptualization. Lauri Alkki: Writing — review & editing,
Writing — original draft, Validation, Methodology. Matias Stahle:
Writing — review & editing, Writing — original draft, Validation,
Conceptualization.

Declaration of competing interest
The authors declare that there are no conflicting interests.
Acknowledgements

This work is supported by European Union’s Horizon 2020 research
and innovation program (ReCreate) research funding (grant ID 958200).
We would like to thank Leena Aarikka-Stenroos, Linnea Harala, Mikko
Sairanen, and Mari Riuttala for their participation in the research data
collection.

References

Aarikka-Stenroos, L., Chiaroni, D., Kaipainen, J., & Urbinati, A. (2022). Companies’
circular business models enabled by supply chain collaborations: An empirical-based
framework, synthesis, and research agenda. Industrial Marketing Management, 105,
322-339. https://doi.org/10.1016/j.indmarman.2022.06.015

Aarseth, W., Ahola, T., Aaltonen, K., @kland, A., & Andersen, B. (2017). Project
sustainability strategies: A systematic literature review. International Journal of
Project Management, 35(6), 1071-1083. https://doi.org/10.1016/j.
ijproman.2016.11.006

Alimadadi, S. (2022). A pragmatist perspective on front-end project organizing: The case
of refurbishment of the Palace of Westminster. International Journal of Project
Management, 40(7), 763-777. https://doi.org/10.1016/j.ijproman.2022.08.008

Artto, K., Ahola, T., & Vartiainen, V. (2016). From the front end of projects to the back
end of operations: Managing projects for value creation throughout the system
lifecycle. International Journal of Project Management, 34(2), 258-270. https://doi.
org/10.1016/j.ijproman.2015.05.003

Austin, J. E., & Seitanidi, M. M. (2012). Collaborative value creation: A review of
partnering between nonprofits and businesses: Part I. Value creation spectrum and
collaboration stages. Nonprofit and Voluntary Sector Quarterly, 41(5), 726-758.
https://doi.org/10.1177,/0899764012450777

Bandeira Barros, L., Knockaert, M., & Tendrio Filho, J. R. (2023). Towards a more
sustainable construction industry: Bridging the gap between technical progress and
commercialization of self-healing concrete. Construction and Building Materials, 403.
https://doi.org/10.1016/j.conbuildmat.2023.133094


https://doi.org/10.1016/j.indmarman.2022.06.015
https://doi.org/10.1016/j.ijproman.2016.11.006
https://doi.org/10.1016/j.ijproman.2016.11.006
https://doi.org/10.1016/j.ijproman.2022.08.008
https://doi.org/10.1016/j.ijproman.2015.05.003
https://doi.org/10.1016/j.ijproman.2015.05.003
https://doi.org/10.1177/0899764012450777
https://doi.org/10.1016/j.conbuildmat.2023.133094

M. Rokio et al.

Bocken, N., Schuit, C., & Kraaijenhagen, C. (2018). Experimenting with a circular
business model: Lessons from eight cases. Environmental Innovation and Societal
Transitions, 28(C), 79-95. https://doi.org/10.1016/j.eist.2018.02.001

Bolger, K., & Doyon, A. (2019). Circular cities: Exploring local government strategies to
facilitate a circular economy. European Planning Studies, 27(11), 2184-2205. https://
doi.org/10.1080/09654313.2019.1642854

Bradley, E. H., Curry, L. A., & Devers, K. J. (2007). Qualitative data analysis for health
services research: Developing taxonomy, themes, and theory. Health Services
Research, 42(4), 1758-1772.

Bressanelli, G., Perona, M., & Saccani, N. (2019). Challenges in supply chain redesign for
the circular economy: A literature review and a multiple case study. International
Journal of Production Research, 57(23), 7395-7422. https://doi.org/10.1080/
00207543.2018.1542176

Chan, M., Masrom, M. A. N., & Yasin, S. S. (2022). Selection of low-carbon building
materials in construction projects: construction professionals’ perspectives. Buildings,
12(4). https://doi.org/10.3390/buildings12040486

Christensen, T. B. (2021). Towards a circular economy in cities: Exploring local modes of
governance in the transition towards a circular economy in construction and textile
recycling. Journal of Cleaner Production, 305. https://doi.org/10.1016/j.
jclepro.2021.127058

Daniel, P. A. (2022). Multi-level perspective framework in macro project studies:
Towards a complex project organizing approach to sustainability transitions.
International Journal of Project Management, 40(8), 865-870. https://doi.org/
10.1016/j.ijproman.2022.10.001

De Wolf, C., Hoxha, E., & Fivet, C. (2020). Comparison of environmental assessment
methods when reusing building components: A case study. Sustainable Cities and
Society, 61, Article 102322. https://doi.org/10.1016/j.5¢5.2020.102322

Elo, S., Kaaridinen, M., Kanste, O., Polkki, T., Utriainen, K., & Kyngas, H. (2014).
Qualitative content analysis. SAGE Open, 4(1), Article 215824401452263. https://
doi.org/10.1177/2158244014522633

European Commission (2008). Directive 2008/98/EC of the European Parliament and of the
Council of 19 November 2008 on waste and repealing certain directives. Available at. htt
p://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L00
98&from=EN.

Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration processes:
A multi-level perspective and a case-study. Research Policy, 31(8), 1257-1274.
https://doi.org/10.1016/50048-7333(02)00062-8

Geels, F. W., & Turnheim, B. (2022). The great reconfiguration: A socio-technical analysis of
low-carbon transitions in UK electricity, heat and mobility systems. Cambridge
University Press.

Ghaffar, S. H., Burman, M., & Braimah, N. (2020). Pathways to circular construction: An
integrated management of construction and demolition waste for resource recovery.
Journal of Cleaner Production, 244. https://doi.org/10.1016/j.jclepro.2019.118710

Ghisellini, P., Cialani, C., & Ulgiati, S. (2016). A review on circular economy: The
expected transition to a balanced interplay of environmental and economic systems.
Journal of Cleaner Production, 114, 11-32. https://doi.org/10.1016/j.
jclepro.2015.09.007

Hagbert, P., & Malmqvist, T. (2019). Actors in transition: Shifting roles in Swedish
sustainable housing development. Journal of Housing and the Built Environment, 34(3),
697-714. https://doi.org/10.1007/510901-019-09695-7

Hansen, E. G., & Revellio, F. (2020). Circular value creation architectures: Make, ally,
buy, or laissez-faire. Journal of Industrial Ecology, 24(6), 1250-1273. https://doi.org/
10.1111/jiec.13016

Harala, L., Alkki, L., Aarikka-Stenroos, L., Al-Najjar, A., & Malmqvist, T. (2023).
Industrial ecosystem renewal towards circularity to achieve the benefits of reuse -
Learning from circular construction. Journal of Cleaner Production, 389. https://doi.
0rg/10.1016/j.jclepro.2023.135885

Huemann, M., & Silvius, G. (2017). Projects to create the future: Managing projects
meets sustainable development. International Journal of Project Management, 35(6),
1066-1070. 10.1016/j.ijproman.2017.04.014.

Huuhka, S., Kaasalainen, T., Hakanen, J. H., & Lahdensivu, J. (2015). Reusing concrete
panels from buildings for building: Potential in Finnish 1970s mass housing.
Resources, Conservation and Recycling, 101, 105-121. https://doi.org/10.1016/j.
resconrec.2015.05.017

Keeys, L. A., & Huemann, M. (2017). Project benefits co-creation: Shaping sustainable
development benefits. International Journal of Project Management, 35(6),
1196-1212. https://doi.org/10.1016/j.ijproman.2017.02.008

Kirchherr, J., Reike, D., & Hekkert, M. (2017). Conceptualizing the circular economy: An
analysis of 114 definitions. Resources, Conservation and Recycling, 127, 221-232.
https://doi.org/10.1016/j.resconrec.2017.09.005

Kivilg, J., Martinsuo, M., & Vuorinen, L. (2017). Sustainable project management
through project control in infrastructure projects. International Journal of Project
Management, 35(6), 1167-1183. https://doi.org/10.1016/j.ijproman.2017.02.009

Kroh, J., & Schultz, C. (2023). In favor or against: The influence of skeptical stakeholders
in urban innovation projects for green transformation. International Journal of Project
Management, 41(7). https://doi.org/10.1016/j.ijproman.2023.102515

Le Pennec, M., & Raufflet, E (2018). Value creation in inter-organizational collaboration:
An empirical study. Journal of Business Ethics, 148(4), 817-834. https://doi.org/
10.1007/510551-015-3012-7

Lehtimaki, H., Jokinen, A., & Pitkdnen, J. (2023). Project-based practices for promoting a
sustainability transition in a city organization and its urban context. International
Journal of Project Management, (7), 41. https://doi.org/10.1016/j.
ijproman.2023.102516

International Journal of Project Management 42 (2024) 102647

Liu, Y., van Marrewijk, A., Houwing, E. J., & Hertogh, M. (2019). The co-creation of
values-in-use at the front end of infrastructure development programs. International
Journal of Project Management, 37(5), 684-695. https://doi.org/10.1016/j.
ijproman.2019.01.013

Liideke-Freund, F., Gold, S., & Bocken, N. M. P. (2019). A review and typology of circular
economy business model patterns. Journal of Industrial Ecology, 23(1), 36-61.
https://doi.org/10.1111/jiec.12763

Nigra, M., & Bossink, B. (2023). Cooperative learning in green building demonstration
projects: Insights from 30 innovative and environmentally sustainable
demonstrations around the world. Journal of Construction Engineering and
Management, 149(4). https://doi.org/10.1061/jcemd4.coeng-12881

Matinheikki, J., Artto, K., Peltokorpi, A., & Rajala, R. (2016). Managing inter-
organizational networks for value creation in the front-end of projects. International
Journal of Project Management, 34(7), 1226-1241. https://doi.org/10.1016/j.
ijproman.2016.06.003

Martinsuo, M., Vuorinen, L., & Killen, C. (2018). Lifecycle-oriented framing of value at
the front end of infrastructure projects. International Journal of Managing Projects in
Business, 12(3), 617-643. https://doi.org/10.1108/1JMPB-09-2018-0172

Martens, M. L., & Carvalho, M. M. (2017). Key factors of sustainability in project
management context: A survey exploring the project managers’ perspective.
International Journal of Project Management, 35(6), 1084-1102. https://doi.org/
10.1016/j.ijproman.2016.04.004

Paavilainen, A., Heikkinen, A., & Kujala, J. (2021). Inter-organisational collaboration in
circular economy ecosystems. In K. Dey, V. V. Piispanen, & S. Mishra (Eds.),
Sustainable entrepreneurship: Innovation and transformation (pp. 12-23). Bloomsbury
Publishing India.

Rakhshan, K., Morel, J. C., Alaka, H., & Charef, R. (2020). Components reuse in the
building sector — A systematic review. Waste Management and Research, 38(4),
347-370. https://doi.org/10.1177/0734242X20910463

Ranta, V., Aarikka-Stenroos, L., & Makinen, S. J. (2018). Creating value in the circular
economy: A structured multiple-case analysis of business models. Journal of Cleaner
Production, 201, 988-1000.

Riuttala, M., Harala, L., Aarikka-Stenroos, L., & Huuhka, S. (2024). How building
component reuse creates economic value — Identifying value capture determinants
from a case study. Journal of Cleaner Production, 443. https://doi.org/10.1016/j.
jclepro.2024.141112

Sabini, L., Muzio, D., & Alderman, N. (2019). 25 years of ‘sustainable projects’. What we
know and what the literature says. International Journal of Project Management, 37(6),
820-838.

Salama, W. (2017). Design of concrete buildings for disassembly: An explorative review.
International Journal of Sustainable Built Environment, 6(2), 617-635. https://doi.org/
10.1016/j.ijsbe.2017.03.005

Silvius, G. (2017). Sustainability as a new school of thought in project management.
Journal of Cleaner Production, 166, 1479-1493. https://doi.org/10.1016/j.
jclepro.2017.08.121

Silvius, A. J. G., & Schipper, R. P. J. (2014). Sustainability in project management: A
literature review and impact analysis. Social Business, 4(1), 63-96. https://doi.org/
10.1362/204440814x13948909253866

Santos, J. M. R. C. A., & Fernandes, G. (2024). Prioritizing stakeholders in collaborative
research and innovation projects toward sustainability. Project Management Journal.
https://doi.org/10.1177/87569728241231266

Tobben, J., & Opdenakker, R. (2022). Developing a framework to integrate circularity
into construction projects. Sustainability (Switzerland), (9), 14. https://doi.org/
10.3390/5u14095136

Williams, T., & Samset, K. (2010). Issues in front end decision making on projects. Project
Management Journal, 41(2), 38-49. https://doi.org/10.1002/pmj.20160

Williams, T., Vo, H., Samset, K., & Edkins, A. (2019). The front-end of projects: A
systematic literature review and structuring. Production Planning and Control, 30(14),
1137-1169. https://doi.org/10.1080/09537287.2019.1594429

Winch, G., & Leiringer, R. (2016). Owner project capabilities for infrastructure
development: A review and development of the “strong owner” concept. International
Journal of Project Management, 34(2), 271-281. https://doi.org/10.1016/j.
ijproman.2015.02.002

Winch, G. M., Geels, F., Locatelli, G., & Sergeeva, N. (2023). Projecting for sustainability
transitions. International Journal of Project Management, 41(3), Article 102456.
https://doi.org/10.1016/j.ijproman.2023.102456

Yang, K. H., Jung, Y. B., Cho, M. S., & Tae, S. H. (2015). Effect of supplementary
cementitious materials on reduction of CO2 emissions from concrete. Journal of
Cleaner Production, 103, 774-783. https://doi.org/10.1016/j.jclepro.2014.03.01

Yin, R. (2014). Case study research: Design and methods. (5th ed.). Sage Publications.

Zerjav, V. (2021). Why do business organizations participate in projects? Toward a
typology of project value domains. Project Management Journal, 52(3), 287-297.
https://doi.org/10.1177/87569728211001663

Zerjav, V., McArthur, J., & Edkins, A. (2021). The multiplicity of value in the front-end of
projects: The case of London transportation infrastructure. International Journal of
Project Management, 39(5), 507-519. https://doi.org/10.1016/j.
ijproman.2021.03.004

Zhang, C., Hu, M., di Maio, F., Sprecher, B., Yang, X., & Tukker, A. (2022). An overview
of the waste hierarchy framework for analyzing the circularity in construction and
demolition waste management in Europe. Science of the Total Environment, 803.
https://doi.org/10.1016/j.scitotenv.2021.149892

14


https://doi.org/10.1016/j.eist.2018.02.001
https://doi.org/10.1080/09654313.2019.1642854
https://doi.org/10.1080/09654313.2019.1642854
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0010
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0010
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0010
https://doi.org/10.1080/00207543.2018.1542176
https://doi.org/10.1080/00207543.2018.1542176
https://doi.org/10.3390/buildings12040486
https://doi.org/10.1016/j.jclepro.2021.127058
https://doi.org/10.1016/j.jclepro.2021.127058
https://doi.org/10.1016/j.ijproman.2022.10.001
https://doi.org/10.1016/j.ijproman.2022.10.001
https://doi.org/10.1016/j.scs.2020.102322
https://doi.org/10.1177/2158244014522633
https://doi.org/10.1177/2158244014522633
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0098&tnqh_x0026;from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0098&tnqh_x0026;from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0098&tnqh_x0026;from=EN
https://doi.org/10.1016/S0048-7333(02)00062-8
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0020
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0020
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0020
https://doi.org/10.1016/j.jclepro.2019.118710
https://doi.org/10.1016/j.jclepro.2015.09.007
https://doi.org/10.1016/j.jclepro.2015.09.007
https://doi.org/10.1007/s10901-019-09695-7
https://doi.org/10.1111/jiec.13016
https://doi.org/10.1111/jiec.13016
https://doi.org/10.1016/j.jclepro.2023.135885
https://doi.org/10.1016/j.jclepro.2023.135885
http://10.1016/j.ijproman.2017.04.014
https://doi.org/10.1016/j.resconrec.2015.05.017
https://doi.org/10.1016/j.resconrec.2015.05.017
https://doi.org/10.1016/j.ijproman.2017.02.008
https://doi.org/10.1016/j.resconrec.2017.09.005
https://doi.org/10.1016/j.ijproman.2017.02.009
https://doi.org/10.1016/j.ijproman.2023.102515
https://doi.org/10.1007/s10551-015-3012-7
https://doi.org/10.1007/s10551-015-3012-7
https://doi.org/10.1016/j.ijproman.2023.102516
https://doi.org/10.1016/j.ijproman.2023.102516
https://doi.org/10.1016/j.ijproman.2019.01.013
https://doi.org/10.1016/j.ijproman.2019.01.013
https://doi.org/10.1111/jiec.12763
https://doi.org/10.1061/jcemd4.coeng-12881
https://doi.org/10.1016/j.ijproman.2016.06.003
https://doi.org/10.1016/j.ijproman.2016.06.003
https://doi.org/10.1108/IJMPB-09-2018-0172
https://doi.org/10.1016/j.ijproman.2016.04.004
https://doi.org/10.1016/j.ijproman.2016.04.004
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0042
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0042
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0042
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0042
https://doi.org/10.1177/0734242X20910463
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0044
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0044
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0044
https://doi.org/10.1016/j.jclepro.2024.141112
https://doi.org/10.1016/j.jclepro.2024.141112
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0046
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0046
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0046
https://doi.org/10.1016/j.ijsbe.2017.03.005
https://doi.org/10.1016/j.ijsbe.2017.03.005
https://doi.org/10.1016/j.jclepro.2017.08.121
https://doi.org/10.1016/j.jclepro.2017.08.121
https://doi.org/10.1362/204440814x13948909253866
https://doi.org/10.1362/204440814x13948909253866
https://doi.org/10.1177/87569728241231266
https://doi.org/10.3390/su14095136
https://doi.org/10.3390/su14095136
https://doi.org/10.1002/pmj.20160
https://doi.org/10.1080/09537287.2019.1594429
https://doi.org/10.1016/j.ijproman.2015.02.002
https://doi.org/10.1016/j.ijproman.2015.02.002
https://doi.org/10.1016/j.ijproman.2023.102456
https://doi.org/10.1016/j.jclepro.2014.03.01
http://refhub.elsevier.com/S0263-7863(24)00089-9/sbref0058
https://doi.org/10.1177/87569728211001663
https://doi.org/10.1016/j.ijproman.2021.03.004
https://doi.org/10.1016/j.ijproman.2021.03.004
https://doi.org/10.1016/j.scitotenv.2021.149892

	Projects as drivers of sustainability: How the adoption of the reuse principle affects the front-end of a construction project
	1 Introduction
	2 Theoretical background and conceptual development
	2.1 Sustainability of construction projects
	2.2 Socio-technical sustainability transitions in project-based industries
	2.2.1 Socio-technical transitions brought about by projects
	2.2.2 Linking value creation and the project front-end

	2.3 Synthesis

	3 Methodology
	3.1 Research design and case background
	3.2 Case description—Overview of NewLife
	3.3 Data collection and analysis

	4 Results
	4.1 The key project actors involved in the project front-end design
	4.2 Key project actors’ contributions to applying reuse in NewLife’s front-end phase
	4.3 Perceived value creation potential during NewLife’s front-end
	4.3.1 Identified value creation potential in NewLife
	4.3.2 Identified barriers to value creation potential in NewLife


	5 Discussion & conclusions
	5.1 Adoption of the reuse principle in construction projects: front-end and value creation potential
	5.2 Theoretical contributions
	5.3 Managerial implications
	5.4 Limitations and further research

	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	References


