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Abstract

The construction industry has been criticised for being late to the sustainability transition
and maintaining unsustainable linear practices. Given their vast material usage and emissions
globally, their engagement in the transition is vital. To understand the construction organi-
sations’ tardiness, their strategies on circular economy and its influence on the sustainability
transition were investigated via 20 interviews at large and medium-sized Finnish construction
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companies. Observing through the theoretical lenses of organisational innovation adoption,
the findings demonstrate that fundamental challenges relating specifically to the innovation
adoption of a phenomenon have hindered progress in the CE adoption process in Finland’s
construction sector. Uncertainty, a lack of collective understanding and systemic-level support
are hindering the circular economy transition in construction. This study moves the under-
standing of innovation diffusion and organisational innovation adoption beyond their tradi-
tional emphasis on products and solutions by applying theory to the adoption of the complex
phenomenon that is CE.

Keywords
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tion

1. Introduction

We have witnessed corporate actions addressing sustainability topics already for decades. Still,
these actions seem insignificant as the triple crisis of climate change, biodiversity loss and pol-
lution continues to worsen. Corporations must engage in system-level change and actions in
every industry must become more effective.

In numerous sectors, the eventual impossibility of continued production from scarce and
non-regenerative raw materials is emerging as a critical business challenge and unsustainable
(Ellen MacArthur Foundation, 2015; Geissdoerfer et al., 2017). The construction industry is a
significant contributor to several global environmental challenges, including resource de-
pletion, climate change and pollution (Leising et al., 2018; Van Bueren, 2012). The industry is
characterised by an intense consumption of natural resources (Benachio et al., 2020; Leising et
al., 2018) and the generation of vast amounts of waste (Benachio et al., 2020; Jones & Comfort,
2018), with only 20%-30% of construction materials used ultimately directed to reuse or recy-
cling at the end of a building’s life cycle (Ellen MacArthur Foundation, 2014). The construction
sector also emits enormous amounts of greenhouse gases; it is the source of 37% of the world’s
energy-use-related emissions (United Nations Environment Programme, 2021) and approxi-
mately 35% of greenhouse gas emissions in Europe (Pero et al., 2017).

Governmental bodies emphasise the circular economy (CE) as a corporate solution to
tackle unsustainable practices in the operating environment (Ministry of the Environment and
Ministry of Economic Affairs and Employment, 2021). The transition to a CE, envisioned as a
resilient economic system decoupling economic development from the consumption of finite
resources (Ellen MacArthur Foundation, 2015), necessitates a paradigm shift in the way compa-
nies create, transfer and capture value (Urbinati et al., 2017). Thus, CE adoption in construction
is crucial both in terms of global sustainability and for the future of an industry pushing the
physical limits of the linear economy: resource depletion has already started to increase the
cost of and difficulty with sourcing construction materials (Akhimien et al., 2021; Benton &
Hazell, 2013).

Previous CE literature recognises various challenges stifling CE adoption in the construc-
tion industry, including a lack of economic incentives or clear business case for circularity, (Ad-
ams et al., 2017; Hossain et al., 2020), poor availability and quality of circular materials (Govin-
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dan & Hasanagic, 2018; Hart et al., 2019) and other obstacles in making material selection and
design choices that would support CE transition (Hossain et al., 2020). Further, CE adoption
is prevented by the lack of necessary regulation and policy (Adams et al., 2017; Hossain et al.,
2020), as well as fragmentation and lack of collaboration in the building supply chains (Adams
et al,, 2017; Schraven et al., 2019; Singh et al., 2024).

Meanwhile, the potential benefits of CE adoption for the construction industry include
cost savings resulting from improved material efficiency and recovery (Christis et al., 2019;
Hossain et al., 2020), and futureproofing through reduced dependency on the linear economy
(Hossain et al., 2020; Lemaitre et al., 2019). CE adoption can also help companies avoid supply
disruptions and shortages in raw material availability (Akhimien et al., 2021; Hossain et al.,
2020; Singh et al., 2024), thus safeguarding business continuity. Further, critical stakeholder
expectations drive CE adoption, with environmental factors emerging as a key consideration
for real estate investors in Finland (Jutila et al., 2024).

It is widely acknowledged that the transition from a linear to a circular economic model
relies heavily on innovation (e.g., Donner et al., 2020; Sehnem et al., 2022; Suchek et al., 2021)
and the very concept of CE is considered inseparable from the concept of innovation (Suchek
et al., 2021). While numerous obstacles (e.g., Adams et al., 2017; Govindan & Hasanagic, 2018;
Hart et al,, 2019) have been identified as stifling successful CE adoption in the construction
industry, the lack of progress in the CE transition stems largely from the industry’s notorious
struggles with innovation creation and adoption (Jackson & Kaesehage, 2020; Kamal et al.,
2016). The challenges in innovation adoption arise from the fundamental characteristics of
the construction industry: buildings tend to be unique projects (Pomponi & Moncaster, 2017)
with differing realities, often preventing replication and mainstreaming of innovations, even
within a single company (Gambatese & Hallowell, 2011; Hossain et al., 2020). Innovation in
construction is further hindered by, for example, the typical division between design and con-
struction functions (Kong-Seng & Yusof, 2011) and the complexity entailed by the extensive
supply chains involved in carrying out construction projects (Pomponi & Moncaster, 2017). It
is thus no surprise that construction has been described as lacking in innovation (Kamal et al.,
2016) and slow to implement it (Department for Business Innovation & Skills, 2013; Jackson &
Kaesehage, 2020). This challenge is emphasised in Finland, where lack of sufficient investment
in innovation (Berghill, 2014) restricts adoption of novel approaches.

Most previous CE research has focused on short-lived products (Pomponi & Moncaster,
2017), and a better understanding of the realities and needs of long-lasting items like buildings
from the perspective of CE adoption is therefore urgently needed. Moreover, the problematic
circumstances of societal pressures to address sustainability combined with the challenges for
innovation adoption create a paradoxical challenge, which underscores the importance of in-
vestigating CE-related innovation adoption in the construction industry.

The present study helps address this research gap by exploring the factors influencing in-
novation adoption as a process rather than a choice (Makkonen et al., 2016) and the related
challenges in the context of CE adoption at Finnish building construction companies, examin-
ing the often-neglected behavioural aspects in CE adoption (Khalifa et al., 2022). In contrast to
previous research efforts viewing CE as the desired outcome of innovation adoption activities,
the present study applies organisational innovation adoption theory to explore the adoption
of CE itself as “innovation” in the construction industry. While earlier studies have focused on
the adoption of largely isolated individual products and solutions, the present study expands
on the application and understanding of organisational innovation adoption by exploring the
adoption of an all-encompassing phenomenon.
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We conduct an empirical investigation into how construction companies in Finland view
CE and sustainability and what they see as their position and responsibility in influencing the
transition towards more sustainable practices in their sector. Based on this research aim, the
guiding research questions are: What is the status of CE innovation adoption in the Finnish
construction sector? And how can CE innovation adoption in the sector be further promoted?

The remainder of the article is structured as follows. Section 2 reviews existing research
on CE innovations and organisational innovation adoption. Section 3 introduces the chosen
methodological approach, while Section 4 presents the findings. Section 5 discusses the find-
ings in the light of prior research and provides some theoretical and practical implications.
Finally, the article is concluded with considerations of limitations and future research recom-
mendations.

2. Theory

Considering CE innovation and organisational innovation adoption, an extensive body of
research has explored innovation as a means of CE transition, with key findings from these
works summarised in numerous systematic literature reviews (e.g., de Jesus et al., 2018; Pieroni
et al,, 2019; Suchek et al., 2021). The most exhaustive research efforts on CE and innovation
have been dedicated to eco-innovation and business model innovation (Sehnem et al., 2022).
While eco-innovations strive for cleaner production practices, building on aspects of increased
eco-efficiency and productivity and decreased resource use and pollution (Sehnem et al., 2022),
business model innovation aims to drive CE transition through the introduction of sustainable
business model archetypes (e.g., Ritala et al., 2018; Ritala et al., 2023).

Due to its highly context-dependent nature, innovation adoption is not captured by any
one unified theory but is rather described by myriad theoretical approaches and diverse termi-
nology (Makkonen et al., 2016; van Oorschot et al., 2018). This study is based on an adoption of
diffusion theory, which is able to comprehensively combine the external and internal aspects
of the innovation process.

Diffusion theory, introduced in the 1960s by Everett Rogers, describes how an innovation
spreads in a social system and emphasises that it involves communication among different ac-
tors that are focused on introducing and spreading a new idea or ideas. After enough time has
passed, the innovation or idea has been diffused and change in the social system can take place
(Rogers, 2003). Drawing on diffusion theory, organisational innovation adoption has been
described as “the decision-making process of acquiring an innovation.” (Makkonen, 2008,
Pp. 64-65). The key difference between the adoption and diffusion of an innovation is that
adoption is about a decision to start using a given innovation, whereas diffusion is about the
user base generated by a given innovation in the market (Rogers, 2003). Prior research on or-
ganisational innovation adoption has centred on the marketing and management fields, and it
has traditionally aimed to increase understanding of sales of innovation solutions (Frambach
& Schillewaert, 2002). While the micro-level organisational motivation for adopting CE as an
innovation is often similarly economical (Piila et al., 2022), the macro-level objective behind
CE diffusion is that of wider environmental and social benefit (Ellen MacArthur Foundation,
2015).

As the goal is to gain a broader and more nuanced understanding of the micro-level per-
spective of organisational innovation adoption of CE, a deeper look into the organisational
innovation adoption process is needed. A suitable framework to describe that process was in-
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troduced by Frambach and Schillewaert (2002); it studies the organisational innovation adop-
tion process and evaluates different factors with significant influence on its different stages. It
considers environmental influences, social networks, supplier marketing activities and adop-
ter characteristics as relevant to the organisational innovation adoption process. Moreover,
the framework examines aspects of individual acceptance in organisational innovation adop-
tion: organisational facilitators and internal marketing, personal characteristics, social usage,
attitudes towards innovation and personal dispositional innovativeness. Both organisational
and individual factors contribute to the progress of innovation adoption through the stages of
awareness, consideration, intention, adoption decision and, finally, continued use. While an
innovation adoption decision is typically made at the organisational level, progress into the
continued use of innovation cannot occur without adoption by the target users; that is, with-
out individual acceptance. The contributing factors in the organisational adoption process are
presented in Figure 1.

CONTRIBUTING FACTORS IN CONTRIBUTING FACTORS IN
ORGANISATIONAL ADOPTION Innovation INDIVIDUAL ACCEPTANCE
adoption
process

ENVIRONMENTAL INFLUENCES ORGANISATIONAL FACILITATORS
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Figure 1: Framework of the innovation adoption process and factors contributing to organisational adoption and
individual acceptance. Adapted from theoretical constructs in Frambach and Schillewaert (2002).

The perceived innovation characteristic involves an organisation’s decision-makers and their per-
ceptions of the innovation. The innovation is evaluated based on potential costs, the level of
changes needed and the benefits gained (Khalifa et al., 2022). The chosen innovation should
outperform alternatives, provide economic incentives and deliver an overall offer net benefit
(Frambach & Schillewaert, 2002; Rogers, 2003; Smollan, 2006). Although adopting environ-
mental solutions should bring environmental benefits to the organisation, the decision is still
often based on business logic and transactional practice (Mazutis et al., 2021). This originates
from the short-termism that is characteristic of business management, challenging a deeper
environmental commitment (Slawinski et al., 2017). In addition, when evaluating the innova-
tion’s characteristics, they should be compatible, observable and trialable. Moreover, the levels
of complexity and uncertainty also affect the perceptions of the innovation (Frambach & Schil-
lewaert, 2002; Rogers, 2003).
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The adopter characteristics consider the organisational environment in terms of size, struc-
ture and innovativeness. Size and organisational characteristics have been cited as affecting fac-
tors, with larger organisations recognised as having stronger motives to be more innovative
to maintain their position in the market (Frambach & Schillewaert, 2002; Lines et al., 2015;
Makkonen, 2008; Smollan, 2006). Whereas smaller or younger organisations are more agile
and have certain advantages due to their size and flexibility, incumbent organisations have dif-
ficulties changing, due to the institutionalisation of routines and practices within the organi-
sation (Ormiston, 2023). The innovativeness of an organisation, however, considers the level of
receptiveness to new ideas and affects how likely the organisation is to adopt new products or
innovations (Frambach & Schillewaert, 2002). Pérez-Valls et al. (2019) state that organisational
structure does affect the ecological responsiveness of an organisation. The implementation of
ecological practices is supported by structures that are decentralised and lower in complexity,
as these types of organisations support better flow in information exchange and employee par-
ticipation (Pérez-Valls et al., 2019).

Supplier marketing activity considers the suppliers’ targeting, communications and risk reduc-
tion of the innovation. Supplier influence on the adoption of the solution can be significant
(Frambach & Schillewaert, 2002). When introduced, sustainable innovations can create doubts
and uncertainties among users due to a lack of knowledge and grasp of the functions, benefits
and possibilities of that solution (Purtik & Arenas, 2019). Suppliers can facilitate perceptions,
awareness and acceptance of the innovation. In addition, innovation adoption-associated
risks, whether economic or operational, can be eased by suppliers (Frambach & Schillewaert,
2002).

The social network considers both industry-specific and informal networks, where compa-
nies can share information and experiences concerning a given innovation. The more an inno-
vation is supported by network members, the more likely a company is to adopt it (Frambach
& Schillewaert, 2002). Thus, it is not only supplier marketing efforts that are considered,; for the
innovation to be perceived more positively, it might need to attract wider attention. In the case
of novel solutions, benefits from the experiences and valuation of other users or peers are often
necessary and can lead to greater market acceptance (Purtik & Arenas, 2019).

The environmental influence considers an organisation’s business environment. Network ex-
ternalities and competitive pressures affect the way an organisation perceives innovation and its
importance to the company. Companies may be motivated to adopt an innovation if they see
other actors in the market implementing it. According to Carberry et al. (2019), managerial or
decision-maker willingness to adopt a contested practice emerges only after early adopters have
first tested the practice and thus given it legitimacy. Later adopters feel sector-level pressures
to adopt the practice after its institutional complexities have been mitigated by early adopters
(Carberry et al.,, 2019). Thus, it can be easier to adopt an innovation if there is a reasonably
large user base already employing it. Similarly, companies may see that to keep up with their
competition, they need to acquire certain innovations (Frambach & Schillewaert, 2002). In ad-
dition, external factors like changes in regulation or customer preferences may influence an
organisation’s adoption process (Shooshtarian et al., 2024).

The framework also considers individuals’ adoption processes: that is, people’s beliefs
about and attitudes towards the innovation and the personal characteristics that impact how
an individual views the innovation. In addition, the framework evaluates social influences that
an individual might experience regarding the innovation through organisational facilitators.
An innovation can be marketed internally in the organisation by someone, and a socially held
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position can create favouring or opposing opinions towards the innovation. In general, em-
ployee involvement is important when implementing ecological practices within an organisa-
tion (Pérez-Valls et al., 2019); thus, the individual’s adoption process is also relevant.

All the aforementioned contributing factors affect the awareness, consideration and inten-
tion of adopting the innovation, therefore influencing the adoption decision and the continued
use of the innovation (Frambach & Schillewaert, 2002).

3. Methodology
3.1 Research Interviews and Their Analysis

This study applies a qualitative research approach. The empirical data is based on semi-struc-
tured interviews with representatives of 20 Finnish construction companies who were iden-
tified through purposeful sampling (Creswell, 2012). Finland was selected as the operating
country of the companies due to the stark contrast between the rapid escalation of CE-related
ambitions in Finland (Piila et al., 2022), including the country’s target of becoming the global
leader in CE (Government of Finland, 2019), and the inability of its construction industry to
achieve the 70% reuse rate for construction and demolition waste to which Finland as an EU
member state is committed (Ministry of the Environment, n.d.). The companies selected for
the study are large and medium-sized organisations and cover all of Finland in terms of ge-
ographic scope. Within the industry, companies focusing predominantly on new building
constructions were selected, as they have a significant environmental impact and potential for
CE-related improvements, compared to the alternative operational focus areas of repair and
renovation or demolition.

A total of 21 individuals were interviewed, as one company chose to have two individuals
take part in its interview. Of the interviewed individuals, one was a CEO and one a deputy CEO,
while 12 were sustainability professionals, four were development professionals, and three
were procurement professionals. To respect the anonymity of the researched companies and
interviewed individuals, both companies and interviewees are presented under aliases. The
interviews were conducted online between May 2022 and February 2023, ranged from 21 to
71 minutes and were transcribed verbatim. The interview details are presented in Appendix 1.

The conduct and analysis of the interviews were aligned with the contributing factors in or-
ganisational adoption, adapted from the theoretical constructs by Frambach and Schillewaert
(2002) and presented in Figure 1. To the extent possible, contributing factors in individual ac-
ceptance were also considered in the interviews and their analysis.

3.2 Contributing Factors in Organisational Adoption

All interviewed individuals provided background information regarding their roles and com-
panies. During analysis, this information was used to form an understanding regarding adop-
ter characteristics.

The interview format also included questions regarding the external factors or actors that
promote or prevent CE adoption at the interviewees’ companies. During analysis, these an-
swers provided insights into the external factors contributing to the innovation adoption pro-
cess, namely the environmental influences and social network of the organisation. As the object
of organisational innovation adoption in this study is a phenomenon (i.e., CE) rather than a
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clearly defined product or solution offered by a single identifiable party, the third external
factor of supplier marketing activity was considered in the analysis based on the interviewees’
descriptions regarding their companies’ relationships and collaborations with their supplier
bases in relation to CE.

The interviewees were also asked to discuss the drivers and challenges they considered in-
fluential in their companies’ CE adoption processes. During the analysis, these insights were
used to reflect on the critical organisational innovation adoption aspect of perceived innovation
characteristics; that is, relative advantage, compatibility, complexity, trialability, observability
and uncertainty (Frambach & Schillewaert, 2002).

3.3 Contributing Factors in Individual Acceptance

Insights relating to individual acceptance were gained both through the direct input of the
interviewed individuals and indirectly, through the interviewees’ reflections regarding the
awareness, attitudes, and actions of other employees at their companies. In the latter case, the
interviewees were asked to describe the types of feelings and behaviours individual employees
had displayed in relation to CE adoption plans and efforts. These descriptions were used in
the analysis to evaluate the attitudes towards innovation among the individuals working at the
examined companies. The answers to these questions also provided insights relating to the two
other elements of individual acceptance: social influences within an organisation and personal
innovativeness, which has been described as the tendency of individuals working at a company
to accept innovation. The aspect of organisational facilitators who have significant influence
on individual acceptance was approached by asking the interviewees to describe their organi-
sations’ ambitions and any potential changes implemented to promote CE adoption.

In the process of the qualitative content analysis described above, the data and transcripts
were analysed by deductive coding (Miles et al., 2020), as the applied framework provided a
structure for the coding. Initially, the authors familiarised themselves with the interview tran-
scripts. Analysis in light of contributing factors in organisational adoption and individual ac-
ceptance was then carried out. The resulting categories were then further classified by colour
coding the interviewees’ views and remarks based on whether a given notion was presented as
favouring or hindering CE adoption or CE practices. The way the interviewees described their
operations, their views and industry-related solutions for CE resulted in richly descriptive the-
matic categories. The findings discovered based on the data are presented in the next section.

4. Findings

This section explores the insights that emerged from the interviews in accordance with the
framework of contributing factors in organisational adoption and individual acceptance. The
contributing factors in innovation adoption can either drive or hinder the progress of a com-
pany in the innovation adoption process, which typically evolves through stages from aware-
ness to consideration, intention, and eventually through the adoption decision into continued
use (Figure 1).

4.1 Contributing Factors in Organisational Adoption
Of the perceived innovation characteristics, the relative advantage associated with CE by the in-

terviewees was described in terms of positive visibility and image-building opportunities, the
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perceived untapped business potential in CE adoption and the cost efficiency of CE practices
focusing on minimising waste. Indeed, as the antithesis of being wasteful, CE-aligned practices
such as efficient resource use and circulation of materials between different construction sites
were described by several interviewees as simply “making common sense”. As one interviewee
explained,

“There is an economic incentive to recycle waste. It makes a significant difference whether the
waste is recycled into different fragments, or whether it ends up in landfill.” (Company D)

However, CE was also associated with economic disadvantages in comparison to existing, pre-
dominantly linear industry practices, as some interviewees noted that circular construction
materials were more expensive than their virgin alternatives.

The compatibility of CE was approached by the interviewees from the angle of concrete
challenges experienced in trying to integrate CE practices into existing operations and infra-
structures. A frequently raised point involved the challenges in directing certain materials into
circulation, discussed predominantly in the context of timber and the absence of operators
to enable its circulation in Finland. Another practical compatibility issue related to the size
of construction plots: particularly in city centres plots were considered too small to hold the
number of recycling containers required for sorting all the various waste grades or storing any
leftover material that could potentially be directed elsewhere. The compatibility of CE was
also questioned for the limited availability of local CE solutions and sometimes long transport
distances undermining the environmental rationale of directing material into circulation.

In addition to the highly pragmatic compatibility aspects, considerations were raised re-
lating to the compatibility of CE in terms of corporate values, aspirations, future visions and
predicted developments. Some interviewees described CE as an organic continuation of their
company’s commitment to environmental sustainability or good corporate citizenship. It was
also noted that sustainability or CE advanced the environmental responsibility of organisa-
tions and was thus a driver for applying principles of CE.

Relating to perceived complexities, a majority of interviewees described low-carbon or
carbon-neutral ambitions as a higher sustainability priority than CE adoption in Finland’s
construction industry. While most considered the two topics as complementary or even synon-
ymous, the complexity brought about by the trade-offs that can occur between emission opti-
misation and circular solutions was noted by a few interviewees. In addition, some described
how they delivered CE by the energy efficiency of buildings and by recycling waste generated
on-site. Confusion in some of the companies was caused by CE terminology, which was per-
ceived by some as an unnecessary rebranding of age-old practices.

The poor trialability of CE solutions was a significant challenge faced by the construction
companies. The construction sector in Finland is heavily regulated, and circular materials or
products must meet strictly legislative safety and quality requirements. Lack of information
regarding the material standards or quality aspects of existing building components prevents
the reuse of old construction materials in new buildings, making material reuse difficult for
commercial operators. Further, the frequently inferior technical performance of reused mate-
rials in comparison to their virgin alternatives was discussed by some interviewees as an obsta-
cle to material reuse.

One interviewee also noted that agile trialling of new and innovative materials is largely
hindered by the longevity of buildings: any new material needs to verifiably function for dec-
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ades in its intended purpose before it can be safely adopted in construction projects. A failed
experiment would likely have costly and even fatal consequences, necessitating partial or
even complete deconstruction of a building. The risk and liability associated with using in-
sufficiently tested or potentially noncompliant material are too daunting for construction
companies to face, meaning that research and development are needed to ensure that circular
solutions are fit for their purpose.

The aspect of observability of an adopted innovation was mentioned very rarely by inter-
viewees, with notions only about monitoring and reporting waste generation and recycling
rates and related challenges.

Nearly all interviewees described uncertainties influencing CE adoption at their companies.
As the decisions made in the project planning and design phases largely define the CE-related
opportunities throughout the entire lifecycle of a building, the interviewees underscored
the limited CE adoption potential for construction companies in customer-ordered projects,
where design aspects are typically predetermined. Further uncertainty was identified relating
to material reuse, as the absence of a universal process and authoritative operator for quality
assurance was regarded as hindering adoption activities: One interviewee said,

“Nobody has what it takes to assume the risk, to try to generate the business, when the rules of the
game are still unclear.” (Company G)

The most prominent notions raised by the interviewees in relation to adopter characteristics
concerned insufficient awareness regarding CE among employees at their companies. How-
ever, organisational innovativeness and strategic posture offered some insights into the topic. In
general, the interviewees estimated that the overall understanding and CE-related knowledge
were not very high at their organisations. Some mentioned that knowledge was concentrated
in one or a few individuals, and others revealed that their firms address specific issues by hiring
an outside consultant. It was also evident that while some of the companies were more pro-
active and motivated by the possibilities offered by the CE transition, other companies were
more reactive, responding only in the face of the regulatory push to implement such practices.

Company size and its influence on CE adoption were also considered by the interviewees.
It was primarily interviewees from smaller construction companies who considered company
size an enabler for CE adoption due to their relative agility and speed in communication. One
interviewee said,

“I feel like because of our company size, it’s really easy to take new things forward and imple-
ment them at construction sites as well. We’re agile in change and want to promote new things.”
(Company K)

The smaller companies also viewed their less hierarchical structure and consequent shared
accountability for CE adoption as an advantage. Beyond this notion, company structure was
not described as an influential factor in CE adoption by the interviewees. An advantage in CE
adoption relating to large company size, as some interviewees noted, is the resources and po-
tential synergies brought about by the sheer scale of their operations, such as large companies’
influence over suppliers and decision-makers and acting as trailblazers for both suppliers and
competitors in the market.

Regarding supplier marketing activities, the interviewees nearly unanimously highlighted
suppliers’ pivotal role in terms of a construction company’s ability to realise CE through ma-
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terial and product choices. Several interviewees described their companies’ collaboration with
suppliers in developing, testing and improving products or product packaging. However, sup-
pliers’ CE initiatives were perceived as rare, with only a few interviewees reporting that their
suppliers offered CE products or engaged in CE-related awareness raising among customers.
A desire for such initiatives was expressed by several interviewees, who hoped their suppliers
would become more active in developing and communicating CE solutions. The lack of suppli-
ers and availability of reliable CE solutions was evident throughout the interviews.

Considering interconnectedness and social network participation, the interviewees under-
scored the importance of and need for overarching industry organisations bringing relevant
network-building operators to promote CE adoption. Moreover, to address the uncertainty of
CE-related practices, one interviewee mentioned how the industry’s interest group or an offi-
cial confederation could help shape a unified standard for CE usage in the industry and thus
give all actors the same information and guidelines:

“Of course, it’s understandable to want to make sure that nothing is used that could, for example,
»”

end up causing health issues.... But that same fear practically prevents the reuse of materials.
(Company G)

Network externalities were frequently referred to by the interviewees in both positive and neg-
ative contexts. One of the key challenges hindering CE adoption in the construction industry
is the absence of the critical value chain partners that are needed to establish closed-loop sys-
tems. Without the right operators to form a functioning CE ecosystem, attempts at holistic CE
adoption remain akin to a broken wheel rather than a closed loop. One interviewee put it this
way:

“The biggest challenge is to create a network that would provide that critical mass, so that we get
the material circulating.” (Company C)

Numerous interviewees identified either legislation or customers as the main drivers in pursu-
ing CE or sustainability. However, while several interviewees cited customers as the key reason
for offering CE solutions in the first place, others provided a contrary view, suggesting their
clients were neither demanding circularity nor willing to pay a premium for circular solutions.
Many participants described having realised thatlegislation promoting CE is becoming stricter
and that anticipatory compliance will therefore eventually benefit their organisations. Some
even predicted gaining a competitive advantage by being proactive in trying to understand
evolving regulation and develop their business accordingly.

Meanwhile, the other aspect of environmental influences, competitive pressures, did not
appear to significantly contribute towards CE adoption in the Finnish construction industry:
beyond one isolated notion regarding the historical competitiveness characteristic of the in-
dustry hindering the sharing of innovations and information and two remarks on the need to
keep an eye on competitors’ CE openings, competitive pressures were not discussed as a topic
influencing CE adoption.

4.2 Contributing Factors in Individual Acceptance
Regarding the individual innovation adoption process, there were only limited contributing fac-

tors mentioned in the interviews. While organisational facilitators in social pressures or social
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usage and personal dispositional innovativeness were less obvious in the interviews, facilitators
such as training, organisational support and interviewees’ personal characteristics and individual
acceptance were a little more explicit.

The issue of training arose on many occasions when interviewees described either internal
or on-site training of employees in terms of sustainability matters or the importance of careful
recycling. A central need in recycling on-site waste was educating and engaging employees to
recycle different fragments and planning the actual collecting and sorting of waste while it was
still on the building site.

The factor of organisational support differed in the descriptions offered by the interviewees.
On one hand, it was about the internal resources advancing the CE or sustainability agenda
within a firm. It noted that resources in terms of expertise were scarce, making advancing the
agenda difficult. On the other hand, it was about evaluating the differing levels of importance
given to sustainability issues by employees. It became clear that individuals saw CE and sustain-
ability differently, meaning that individuals assigned unequal weight to the topics. The ques-
tion of organisational support was also raised when interviewees mentioned that sustainabil-
ity or CE activities were sometimes carried out by a single active or motivated individual, with
a more systematic, organisation-led agenda missing. Moreover, most interviewees mentioned
that their organisations did not have internal requirements or demands for CE integrated into
their processes, with the exception in some cases of internal recycling rate targets. This can
create ambiguities or even conflicts between a sustainability-driven individual’s ambitions to
advance CE without clear organisational support through set targets.

Still, the fact that many of the interviewees were rather new to the position of sustainabil-
ity professional at their companies may demonstrate that firms now understand the need to
pursue sustainability at the corporate level and gain more knowledge about the vast topic of
sustainability. In addition, many interviewees noted that either overall corporate strategy or
sustainability and responsibility strategies were being revised or were recently updated. This
shows that the topic of sustainability is relevant, if constantly changing. Most sustainability
professionals projected knowledgeable and driven attitudes about the topics in the interviews.

The personal characteristics and individual acceptance in this particular data comprised
largely of sustainability professionals. It can be expected that their individual awareness and
acceptance of CE was much greater than other employees, as was their positive outlook on sus-
tainability initiatives. Due to the early stage of adoption processes at the sample companies, in-
sights relating to individual acceptance of CE adoption were scarce on the organisational level.

5. Discussion
5.1 Reflection

In the context of Finland’s construction industry, the present study explored organisational
innovation adoption of CE and the internal and external contributing factors in the CE adop-
tion processes.

In ter ms of awareness, consideration and intention, the findings provided diverse assessments
of the level of CE awareness among companies. While many of the companies had focused on
gaining CE awareness and had considered adopting CE, the adoption processes had still gener-
ally not progressed beyond the infancy stage, supporting prior research on construction (Ad-
ams et al., 2017; Leising et al., 2018) and Finnish innovation investment (Berghill, 2014). Many
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of the companies had recently invested in gaining relevant competencies by organising and
commissioning training sessions and establishing new sustainability-related roles to promote
CE, relevant to knowledge and capability building (Miller, Patala & Ovaska, 2025). In line with
prior research findings, the intention to adopt CE was discussed in terms of stakeholder expec-
tations (Jutila et al., 2024), evolving regulation, and corporate values (Garcia-Quevedo et al.,
2020). It was evident that motivation in general was reactive and regulation-driven, which does
not support the adoption of a complex phenomenon such as CE: While regulatory mandate
may be effective in driving the adoption and diffusion of individual products or technologies,
it is inadequate in capturing the vastness and complexity of CE as a whole.

CE was realised through design activities, by reducing material use (Akhimien et al., 2021;
Benachio et al., 2020), circulation of materials between construction sites, and waste reduction
(e.g., Akhimien et al., 2021; Benachio et al., 2020; Leising et al., 2018). Practices familiar from
prior research like the use or reuse of secondary materials, and the development and use of
resource passports enabling material traceability were not mentioned.

The many challenges associated with CE adoption by the interviewees reflected those of
prior research: uncertainty and insecurity towards the unknown that CE represents by its very
novelty. Similarly, a lack of clarity in legislation and regulations (Shooshtarian et al., 2024),
the uncertain nature of any economic benefits and the economic burden of testing and pilot-
ing processes (Shooshtarian et al., 2024, which may be considered even more relevant among
long-term consumables like buildings compared to short-lived goods. In addition, challenges
in materials or operations have created doubts about what the CE offers the business case
(Miller et al.,, 2025). There were also practical issues with assuring quality and safety and the
lack of volume needed for buying in bulk. Based on the findings, other challenges that hinder
companies in the innovation adoption process stages preceding the adoption decision include
alack of economic viability and incentives, as has been documented in previous research (e.g.,
Adams et al., 2017).

Further, the present study shows that the fundamental challenges related to adopting a
holistic phenomenon can slow or even stop the progression of the organisational innovation
adoption process in its early stages of awareness and consideration. The relation of such chal-
lenges specifically to the adoption of a phenomenon (CE) rather than a product or solution
provides some of this study’s most striking and valuable insights. The need to establish and
collaborate with active CE networks has been acknowledged in CE literature (e.g. Hossain et al.,
2020; Singh et al,, 2024; Miller et al., 2025), and our data underscored the significant absence
of such collaboration. This can be assumed to influence the difficulty in advancing and scaling
CE solutions in the sector.

It appears that the more systemic and interdependent the innovation being adopted, the
more extensive the market diffusion required to enable an organisation’s adoption behaviour
and innovation adoption progress. These aspects of market-level diffusion and organisational
behaviour have previously been considered differing philosophical approaches to organisa-
tional innovation adoption (Makkonen, 2008), but in the case of CE adoption in Finland’s con-
struction industry, both approaches appear not only applicable but inextricably connected:
CE adoption requires organisational behaviour, but isolated organisational behaviour will not
achieve meaningful CE impact without a functioning CE ecosystem in the form of market-level
diffusion.

Although the challenge of negative network externality, which is the lack of innovation
adoption among interrelated organisations, has been well documented in previous research
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(e.g., Frambach & Schillewaert, 2002), the need for a truly societal, multi-stakeholder diffusion
to enable organisational adoption is likely unique to the adoption process of a phenomenon
such as CE. As no single organisation can engage in comprehensive organisational adoption
(behaviour) without the existence of a CE ecosystem (diffusion), collaboration at the indus-
try and societal levels to build such a CE ecosystem from the ground up is crucial in enabling
construction companies to make progress in CE adoption. Indeed, simultaneous adoption
behaviour and diffusion are clearly required to address this “chicken-or-egg” paradox (Figure
2), which - while not exclusive to the construction industry - is likely exacerbated by the com-
plexity and sheer magnitude of construction projects.

CE ecosystem (diffusion)
is needed to
comprehensively adopt
CE on organisational level
(behaviour), but...

Industry and societal level
collaboration needed to
enable simultaneous
adoption behaviour and

Organisational adoption diffusion
(behaviour) is needed to
establish members in CE
ecosystem (diffusion),
but...

Figure 2: The paradoxical relationship between organisational behaviour and diffusion relating to CE adoption in
the construction industry

5.2 Theoretical and practical implications

The theoretical contributions of the study relate to the valuable insights to CE adoption in the
construction industry, but also from extending the prior understanding of organisational in-
novation adoption by exploring the adoption of a holistic phenomenon, rather than the adop-
tion of a product or a solution, on which organisational innovation adoption theories typically
focus (e.g., van Oorschot et al., 2018). By observing CE as the innovation, the complexity and
the interconnectedness of the supply chain actors were given attention, and the relevance of
CE adoption as a network was demonstrated. Moreover, the study examined non-frontrunner
companies in the CE adoption, a perspective that is mostly lacking in CE research. To transition
to a CE, we need more than the self-motivated CE frontrunners to participate. Thus, under-
standing the viewpoints of those who are slow to the transition is similarly important.

There are important similarities between the adoption of a single product or solution and
the adoption of CE as a phenomenon, such as the mutual challenge of translating the customer
or consumer ‘hype’ into realized adoption - i.e., the bridging of the notorious value - action
gap. However, we also identified key differences between single product adoption and the
adoption of CE as a phenomenon, which relate to the broader distribution of benefits, and to
the higher level of complexity associated with CE adoption.

Specifically, while product adoption often benefits a single actor or a small number of ac-
tors, the positive effect of CE adoption is far more universal, expanding to society at large. In a
single product adoption, a product serving the same purpose is typically adopted by all parties,
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while corporate CE adoption necessitates the collaborative adoption of different but comple-
mentary functions and solutions by different value chain members. The required collaboration
and alignment between chain members in order to establish a functioning CE ecosystem yields
benefits beyond individual companies to the entire value chain.

This inevitable interconnectedness embedded in a functioning CE also creates complexity,
as typically a significant pool of actors needs to be involved to establish functioning CE eco-
systems. Driving the adoption of the complex phenomenon of CE requires deliberate coordi-
nation and facilitation carefully customized and localised to each specific context. This poses
challenges to regulatory facilitation and policy formulation: Due to its context specificity and
complexity, CE as a phenomenon cannot be banned or enforced the same way a single product
or solution can. Accordingly, any regulatory restrictions or incentives can realistically target
only specific parts, or certain aspects of CE.

The practical implications of the study relate to the nuanced understanding behind the
challenges companies experience when trying to set business strategies for CE implemen-
tation. The innovation adoption process of a phenomenon was discovered to require sig-
nificantly more extensive innovation diffusion among stakeholders than the adoption of a
product or solution. Thus, individual companies need both internal readiness to adopt new
practices but also strong support from the external operating environment. Companies should
therefore seek different forms of collaboration that could advance their CE implementation
as well as look for networks committed to advancing CE or sustainability-related knowledge.
Finally, enabling CE adoption requires a considered and extensive policy response to support
the organisational adoption and sectoral diffusion of CE. In addition to steering regulations in
a direction that consistently promotes CE adoption, governmental support is needed to bring
the diverse operators in the industry together and initiate the collaboration necessary for the
establishment of a functioning CE ecosystem. Further, governmental efforts should be directed
at fixing the broken wheel by finding, enabling and incentivising operators to assume the
currently vacant positions of critical CE service providers for the construction industry. While
universal approaches of government support may be effective in driving the adoption of single
products and solutions, one size does not fit all in the adoption of the complex phenomenon
of CE. Its complexity requires a diverse suite of different governmental support structures and
instruments targeted at different industries, as well as differing corporate realities and circum-
stances within an industry (Piila et al., 2022).

5.3 Limitations and future research directions

This study has certain limitations. First, the project-based operating model of the construc-
tion sector creates sector-specific circumstances for innovation adoption that might not be
applicable to all sectors. Second, the geographic focus of the study highlights some regional
conditions and is not directly applicable to regions with differing climate, governance, or
other conditions influencing the operations of the local construction industry. However, the
most fundamental findings relating to the adoption of CE as a phenomenon and the level of
diffusion it necessitates, as well as the related recommendations, are likely universally applica-
ble to sectors around the world. Third, the interviews in the study were conducted with rep-
resentatives of building construction companies and thus offer no first-hand understanding
regarding the CE adoption views of other relevant actors, such as the parties responsible for
designing, planning and financing buildings. Finally, as the construction companies examined
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here were still in the relatively early stages of their CE-related innovation adoption processes,
individual acceptance in terms of significant changes in employee attitudes or behaviours, had
not yet been required. Accordingly, this study can offer only limited insights relating to indi-
vidual acceptance and its contributing factors.

For future research recommendations, once a functioning CE ecosystem has been estab-
lished in the construction industry and construction companies have been able to move to the
stage of continued use in the innovation adoption process, further research efforts should be
dedicated to the aspect of individual acceptance in CE adoption in construction, which cur-
rently remains unavoidably underrepresented. Similarly, a better understanding regarding the
role of individual acceptance in the innovation adoption of a phenomenon could be gained by
applying organisational innovation adoption theories to explore CE adoption in CE frontrun-
ner industries or organisations, where timely individual acceptance would be essential.

In addition, beyond building construction companies, research efforts exploring the views
of other crucial industry stakeholders are also encouraged to generate a more comprehensive
understanding regarding CE adoption in the construction sector. However, perhaps the most
crucial future research needs emerge from the fundamental differences this study identified in
the innovation adoption of a holistic phenomenon compared to the adoption of a product or
solution. Specifically, valuable understanding could be gained by further developing organisa-
tional innovation adoption theories to explain and predict the adoption process of a complex
phenomenon and the nature of the diverse factors contributing to it.

6. Conclusions

The present study used an organisational innovation adoption framework to explore the cir-
cular economy adoption process and its contributing factors in the context of the Finnish con-
struction industry. The findings add knowledge to the growing body of CE research by increas-
ing our understanding of the aspects of CE in the construction industry context, in addition to
organisational innovation adoption. Moreover, the study’s findings provide valuable insights
into the challenges construction companies experience in CE adoption: companies have lim-
ited possibilities to advance CE on their own, but being actively involved in the value chain,
industry networks and/or ecosystem creates additional advantages both to the individual firm
but also to the connected value chain.

Organisations are increasingly faced with demands to become more sustainable, which en-
tails change. The present study’s findings show that the conscious implementation of circular
solutions in the construction sector is often driven by societal awareness, customer demand
regarding sustainability issues, and the changing regulative arena. Still, companies approach
CE from an economic perspective, it is applied only when financial benefits can be realised.
Indeed, the findings demonstrate the growing pains of an industry on the road towards a more
sustainable future.
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Appendix 1. Interview details

NO. COMPANY INTERVIEW DATE DURATION ROLE(S) OF THE INTERVIEWEE(S)

(ALIAS) (MINUTES)

1 Company A | May 25, 2022 64 Sustainability professional
2 Company B | June 9, 2022 64 Sustainability professional
3 Company C | June 13, 2022 66 Sustainability professional
4 Company D | June 21, 2022 71 Development professional
5 Company E | June 22, 2022 50 Sustainability professional
6 Company F | June 23, 2022 47 Sustainability professional
7 Company G | June 23, 2022 59 Sustainability professional
8 Company H | June 3, 2022 49 Development professional
9 Company | July 1, 2022 51 Sustainability professional
10 Company J August 12, 2022 26 Sustainability professional
1 Company K | August 16, 2022 44 Development professional
12 Company L | August 31, 2022 29 Sustainability professional
13 Company M | September 12,2022 | 21 CEO

14 Company N | September 19, 2022 | 47 Sustainability professional
15 Company O | September 20, 2022 | 53 Development professional and Deputy CEO
16 Company P | October 10, 2022 48 Sustainability professional
17 Company Q | December 9, 2022 53 Procurement professional
18 Company R | December 19, 2022 | 27 Sustainability professional
19 Company S | December 27, 2022 24 Procurement professional
20 Company T | February 2, 2023 37 Procurement professional
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