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a b s t r a c t

Lowering environmental impacts by material choices is proposed as a way to promote urban sustain-
ability transition, and one solution is building more wooden multi-storey constructions (WMCs). In the
construction industry, however, there is a strong path dependency towards applying well-established
construction materials and methods, as well as partnerships. To gain understanding of network-based
collaboration, learning and end-user involvement in novel wooden construction business, the study
uses qualitative methods and employs business ecosystem approach in the analysis. The studied WMC
business case revealed that barriers of collaborative business ecosystem development include both the
lack of clarity in the shared goals between actors and weak end-user involvement. Moreover, neither
companies nor end-users fully recognize sustainability aspects around WMC. Enabling factors such as
smooth communication and building trust among business actors during planning and building were
recognised. The study suggests that a broader business ecosystem approach, including the living and use
of the building, offers a mindset shift for developing sustainability-driven logic alongside pro � table
construction business and creating value for consumers.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/ ).
1. Introduction to low costs, rapid construction, and aesthetics ( Gosselin et al.,
The construction industry has considerable potential to
contribute to a sustainability transition in the “1.5-degree world ”
(IPCC, 2018). Globally, construction is seen as one of the most
carbon-intensive sectors, emitting more than 20% of the yearly CO 2

emissions originating from global economic activities ( Huang et al.,
2018). The residential sector represents 27% of global energy con-
sumption and 17% of CO2 emissions (Nejat et al., 2015). Current
construction practices, such as design and engineering methods,
construction techniques, and manufacturing technology must
therefore change ( Dixit et al., 2010 , Wang et al., 2014).

The potential of engineered wood products, such as cross-
laminated timber, as sustainable, low-carbon building materials
has been recognized worldwide ( Lehmann, 2013). For example,
these products combined with updated building regulations (e.g.
related to � re protection) have supported the recent increase in
wood use, also in multi-storey building applications in Europe
(Hildebrandt et al., 2017 ). This growing interest towards wooden
multi-storey construction (hereafter WMC) may also be attributed
iversity of Helsinki, Finland.
pinen).
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2017). Furthermore, WMC enables industrialized prefabrication,
i.e. the manufacture of construction elements and components
mostly off-site, which may improve material ef � ciency and reduce
the greenhouse gas emissions of construction ( Hurmekoski et al.,
2018; Toppinen et al., 2018 ).

This study focuses on Finland, where WMC has proven to be the
most evident new business opportunity in the emerging bio-based
economy ( Toppinen et al., 2018 ) and several WMC promotion
programmes have been carried out by the Finnish government
since the mid-1990s ( Hurmekoski et al., 2015 , see also Lazarevic
et al., 2020). While the number of WMC projects has increased
during past years, they are still considered to be in the piloting
phase (Lazarevic et al., 2020). According to Franzini et al. (2018) ,
Finnish WMC business is characterized to suffer from a vicious
circle, in which the small number of actors and available skills re-
sults in limited demand, which in turn hinders new actors from
entering the business. Wooden multi-storey construction currently
only has a 6% market share in Finland ( Hurmekoski et al., 2018 ),
despite wood being the main structural material of single-family
houses and vacation homes in the country.

The conservativeness of the construction industry
(Hurmekoski et al., 2015 ) and its strong path dependency
nder the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/
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(Mahapatra and Gustavsson, 2008) favouring concrete as a
dominant raw material are root causes for the low market share of
WMC (Hemstr €om et al., 2017 ). This is illustrated in the reluctance
to adopt new methods or materials that usually involve more risk-
taking and unforeseen costs ( Gann and Salter, 2000; H€akkinen
and Belloni, 2011 ). Learning and collecting feedback is hindered
by the industry ’s project-based nature ( Gann and Salter, 2000),
thus leading to slower knowledge accumulation ( Mokhlesian and
Holm �en, 2012), which is important when implementing new
materials and methods such as WMC.

Furthermore, while collaboration and communication have
been regarded as key elements in increasing organizational inno-
vativeness and sustainability, they are not typically emphasized in
the construction sector culture ( Ruuska and H€akkinen, 2016 ;
Matinaro and Liu, 2017 ; Gosselin et al., 2018). Limited interest has
also been shown in collaborating with actors or stakeholders
external to the core project ( Bygballe and Ingemansson, 2014), such
as end-users. However, Martek et al. (2019) recently emphasized
that the transition to a more sustainably built environment requires
understanding end-user roles in generating demand for more
sustainable residential buildings. According to Gosselin et al. (2018,
p. 2): “even though the supply chain structure for timber buildings
is well-known, the interrelationships between stakeholders
represent a great research opportunity ”.

In this study, we apply the business ecosystem(BE) concept as a
tool for analysing collaboration in the WMC context, with a focus
on how the project-based construction industry introduces
sustainability- driven innovations into their network. The business
ecosystem concept (Moore, 1993 ) has been suggested to offer a
mindset shift in the construction industry, as it highlights inter-
organizational collaboration and learning as a means to help
companies innovate and adapt to future change together ( Pulkka
et al., 2016; Williamson and d e Meyer, 2012). Business ecosys-
tems, as Moore (1998) describes, are communities to which
members, such as producers, suppliers, customers, and � nanciers,
bring complementary inputs that are utilized to create in-
novations and value. Therefore, a business ecosystem represents
an opportunity to study the interdependence and dynamism be-
tween project actors beyond traditional networks ( Aarikka-
Stenroos and Ritala, 2017).

Pulkka et al. (2016) demonstrated the applicability of the busi-
ness ecosystem concept in the construction industry setting and
proposed its positive impact on value creation in the construction
business. Our study aims to deepen the business ecosystem liter-
ature by applying this concept to the WMC business environment,
which provides a prime setting for analysing an emerging,
sustainability-driven construction business. Our analysis focuses on
collaborative learning concerning new innovative building prac-
tices, along with the question of end-user involvement levelsin the
business ecosystem. Three speci� c research questions (RQs) are
outlined as follows:

RQ1: How do business ecosystem actors co-operate and learn
about building with wood as a low-carbon material?

RQ2: How do business actors include end-user expectations and
knowledge into the project?

RQ3: Which enablers and barriers related to the business
ecosystem approach in � uence collaboration in the sustainability-
driven WMC business?

The contextualization and analytical framework is built on a
literature review in Section 2, followed by a description of empirical
data collection and methods in Section 3, and by the Results in
Section 4. Our results will be discussed in Section 5, and the paper
ends with identi � cation of future research needs and concluding
comments in Section 6.
2

2. Conceptual framework: business ecosystem approach to
WMC

Moore (1993, p.76) describes the business ecosystem concept
as: “In a business ecosystem, companies co-evolve capabilities
around a new innovation: they work co-operatively and competi-
tively to support new products, satisfy customer needs, and even-
tually incorporate the next round of innovations. ” The concept
emphasizes collaboration; most products and services are a result
of collective efforts between several specialized actors, whose in-
dividual offerings do not possess value until combined with the
efforts of others ( Iansiti and Levien, 2004 ; Thomas and Autio, 2014 ).
Ecosystem members should thus continuously improve on their
own capabilities, while concurrently actively relating with other
actors to co-evolve withing the network ( Moore, 1998 ). The
keystone player (a lead � rm or hub) is the focal organization of the
business ecosystem: it creates value within the ecosystem, shares it
with other actors, and attracts new niche actors ( Iansiti and Levien,
2004). The keystone also aims to constantly improve ecosystem
productivity through, for example, enabling the smooth exchange
and codi � cation of data and knowledge, encouraging trust-
building, and governing the ecosystem with both norms and con-
tracts (de Meyer and Williamson, 2020 ). Further co-evolutionary
logic differentiates the business ecosystem concept from more
traditional project relationships and networks, along with its
increased interdependency, dynamism, and stability ( Aarikka-
Stenroos and Ritala, 2017). Additionally, the concept includes
both production- and user-side participants ( Moore, 2006 ; Thomas
and Autio, 2014 ).

The business ecosystem concept has, however, encountered
criticism, mainly due to the existence of several somewhat over-
lapping terms being used in the literature, namely innovation,
knowledge, platform, service, entrepreneurial, and digital ecosys-
tems, with studies seeking to compare the differences between the
concepts in order to standardize their use and thus reduce confu-
sion (see e.g. Clarysse et al., 2014; Valkokari, 2015 ; Aarikka-
Stenroos and Ritala, 2017; de Vasconcelos Gomes et al., 2018;
Aksenova et al., 2019; Gupta et al., 2019).

The innovation ecosystem (e.g. Adner and Kapoor, 2010 ), based
on Moore ’s (1993) business ecosystem concept, has gained partic-
ular interest in recent research ( de Vasconcelos Gomez et al., 2018).
Similarities exist between the innovation and business ecosystem
concepts, such as a strong presence of various interaction types
between ecosystem members, a hub � rm that ef � ciently orches-
trates knowledge sharing, and an aim to generate innovation.
However, the business ecosystem concept emphasizes network
collaboration and co-evolution ( Aarikka-Stenroos and Ritala, 2017 ;
Gupta et al., 2019) and value generation for the customer ( Clarysse
et al., 2014) to a higher degree, while the innovation ecosystem is
aimed more towards generating knowledge ( Clarysse et al., 2014)
and relates to topics on science and technology ( Gupta et al., 2019).

While the business ecosystem concept was initially mostly
applied to high-technology sectors (i.e. computer and communi-
cations technology), the concept has since spread further ( Moore,
2006). Recent research examples include studies on sea shipping
ecosystems (Eriksson et al., 2019) and oil and gas production eco-
systems (Masucci et al., 2020), and the concept has also been
studied in connection to sustainability such as the circular economy
(Hsieh et al., 2017) and urban low-carbon transportation ( Ma et al.,
2018).

Our study contributes to the business ecosystem literature from
a perspective that examines the material-based sustainability
transition in the construction industry. The construction industry
possesses certain characteristics that may complicate the uptake of
new products and methods. Firstly, while actors in construction
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projects are required to collaborate and interact to � t their com-
ponents together, the “systematic combining of resources between
speci� c companies that change jointly ”, which is required for long-
term change and innovation, is not common among construction
companies (Håkansson and Ingemasson, 2013, p. 43e 44). The in-
dustry is project-based in nature, aiming to produce one-off or
highly customized products and services, making it challenging for
the companies to transfer knowledge and to learn and continuously
innovate at both the inter- and intra-organizational levels ( Gann
and Salter, 2000). Lappi et al. (2017) provide a good illustration
on the importance of a front-end phase preceding the operational
ecosystem via an anchoring organization. This aspect is lacking in
mainstream business ecosystem literature, but we touch upon it in
this study.

Secondly, a business ecosystem can also“foster co-learning and
catalyse innovation ”, with the lead � rm having an important role in
harnessing the abilities of a diverse set of ecosystem members,
facilitating knowledge sharing, and encouraging both individual
and joint innovation ( de Meyer and Williamson, 2020 , p.117). We
thus argue that while a certain level of complementariness and
collaboration exists in all construction projects, the business
ecosystem concept provides further impetus for building inter-
connectedness and longer-term commitment into the industry,
including knowledge sharing. It should be noted, as Wulf and Butel
(2017) present in their research, that collaboration and knowledge
sharing in business ecosystems is affected by the structure and
richness of the network, the actors ’ positions in the network, along
with how the ecosystem is governed.

Thirdly, communicating with consumers is crucial for the
diffusion of WMC in the housing market (e.g. L€ahtinen et al., 2019 ),
yet user considerations are rare in conventional building procure-
ment processes (Vischer, 2008). For example, when a consumer
buys an apartment in a multi-family building in Finland, individual
preferences are actualized in the consumer choices of pre-selected
furnishings and decorating solutions such as kitchen � ttings or
� ooring materials (e.g. laminate or parquet) ( Autio and Autio,
2013). Yet, Pemsel et al. (2010) have recognized several additional
opportunities for exploring end-user needs in the design and de-
livery of construction projects, such as organizing resident meet-
ings, workshops, and by collecting customer feedback during or
after residents have move in. According to Eriksson et al. (2015) ,
user involvement in residential building processes has many ben-
e� ts also for (current or future) residents such as increasing the
feelings of ownership.

Considering the construction material, homebuyers may be
more inclined to favour materials they are familiar with ( Høibø
et al., 2018), and although end-users may have positive associa-
tions with wood as a construction material, including well-being,
eco-friendliness, and aesthetics, these feelings are not suf � ciently
strong to trigger higher appreciation towards wood as a construc-
tion material ( Gold and Rubik, 2009 ). Additionally, end-users may
have individual prejudices towards wood, related to its perceived
poor � re safety and higher maintenance costs (see for example
Høibø et al., 2015; Larasatie et al., 2018; L€ahtinen et al., 2019 ).

Consumers have been presented as being part of the ecosystem
in the business ecosystem literature, yet their level of inclusion is
somewhat unclear (see also Koenig, 2012). Moore (2006) has pre-
sented consumers in a traditional sense as passive buyers, who
provide feedback to the ecosystem in the form of purchaces, which
is also common in construction projects. On the other hand, in one
of the few studies exploring the customer/consumer role in busi-
ness ecosystems,Joo and Shin (2018) indicate that consumers may
have a larger role in an ecosystem, depending on the product or
service provided by that ecosystem. For example, they may func-
tion as content creators. Baldassarre et al. (2017) suggest that the
3

development of solutions that are mutually meaningful for people
and pro � table for business requires the involvement of potential
end-users. Therefore, with our study, we contribute to the limited
number of studies considering the role of consumers in business
ecosystems, especially when introducing them to a novelty such as
WMC. Table 1 summarizes the main theoretical concepts and the
key literature used in the study.

Previously, Pulkka et al. (2016) applied the business ecosystem
concept to the context of the construction industry by basing their
study on Thomas and Autio ’s (2014) three business ecosystem
characteristics, which create customer value collectively. The
characteristics include a network of participants (i.e. specialization,
complementariness, and co-evolution), a governance system(i.e.
authority structure, membership control, and task coordination),
and shared logic (i.e. legitimacy, trust, and mutual awareness). The
network of participants consists of actors, each possessing unique,
complementary competencies and co-evolving, i.e. developing
together, to meet the changing requirements set by the environ-
ment they function in. The governance system determines which
companies may participate in the collaboration, how the tasks are
organized, and who decides them. Finally, the shared logic focuses
on the legitimacy of the business ecosystem, in which trust and
mutual awareness between participants play a key role ( Thomas
and Autio, 2014 ; Pulkka et al., 2016). By continuing in their foot-
steps and viewing WMC through the above-mentioned three ele-
ments, we aim to better understand the nature of emergent
business ecosystems and how the ecosystem actors interact when
dealing with novel, sustainable building materials, and whether
and how end-users engage in the business ecosystems. We there-
fore acknowledge the importance of both production and con-
sumption side participants for value creation, alike demonstrated
by Fig. 1.

3. Data and methods

3.1. Empirical data

The studied case illustrates how a sustainability-driven inno-
vation is introduced into the design and construction phases of a
case project. The building constructed in the project is a two-storey
multi-family building with 14 apartments, located in Finland, with
wood as both the main structural and cladding material. The con-
struction project in question was chosen due to the following main
reasons: i) during the time of the study (March e May 2017), it was
one of the few WMC projects in Finland managed by a private
developer, ii) the project was still ongoing at the time of the study
but close to completion, and all project actors and residents were
therefore identi � able, and iii) researchers were granted access to
project-level documentation. But most importantly: iv) the project
entailed experimental aspects of WMC, which made it compatible
with our aim of studying the phenomenon of learning in a pilot
project. The experimental aspects were created � rst and foremost
due to the aim of the main developer, which was to test new
wooden � ooring elements. Second, the developer had entered the
construction industry only a few years earlier, with their main role
being a wooden element provider to other construction projects. In
the case project, however, the company had adopted a new role as
the main developer, with high motivation to use this project as a
learning platform.

To answer the research questions, we chose to interview the
case project companies, future residents, and a municipality
representative. Similar to Tunn et al. (2019) , semi-structured in-
terviews were chosen to gain in-depth insights of the business
model. Semi-structured interviews enable increased interaction
between the interviewer and interviewee, and exploring topics



Table 1
Key literature for studying the business ecosystem in the wood material based construction industry.

Business ecosystem literature Construction industry research Wooden multi-story construction
research

Roles and relations of co-
operating actors:

Keystone player
Enlarged business
Business ecosystem

Thomas and Autio (2014) ;
de Meyer and Williamson (2020) ;
Iansiti and Levien (2004)

Pulkka et al. (2016) Toppinen et al. (2019)

Collaborative learning Aarikka-Stenroos and Ritala (2017) ; Williamson and
de Meyer (2012)

Pulkka et al. (2016) Toppinen et al. (2019) ; Lazarevic
et al. (2020)

End-user involvement Moore (2006) ; Thomas and Autio (2014) ; Joo and
Shin (2018)

Eriksson et al. (2015) ; Pemsel et al. (2010);
Vischer (2008)

L€ahtinen et al. (2019) ;
Viholainen et al. (2020)

Business ecosystem elements:
Network of participants,

Governance system,
Shared logic

Thomas and Autio (2014) Pulkka et al. (2016) Toppinen et al. (2019)

Fig. 1. Business ecosystem characteristics creating value in construction business
(modi � ed from Pulkka et al., 2016).
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wider than the ones originally intended is also possible ( Edwards
and Holland, 2013 ). Two sets of semi-structured interview guides
were designed ( Appendix ): one for the project actors (and mu-
nicipality representative) and one for future residents (see Table 2).
While the project actor interviews were used to collect data solely
to study the business ecosystem from the project management
Table 2
Information of the project actor and end-user interviews.

Type of member in business
ecosystem

Number of
interviews

Additional information on p
age)

Developer/main contractor 3 Director of planning, R &D
Element designer
Main site supervisor

Project actors 9 Architect
Structural engineer (structu
Structural engineer (founda
Heating, piping and air con
Excavation and yard work
Foundation work
HPAC and electrical site su
Real-estate agent
Door and window supplier

Municipality representative 1 Zoning architect
Future residents 7 Female, 29

Male, 50
Female, 40
Female, 41
Female, 58
Male, 32
Female, 28

4

context, the interview directed at future residents was mainly
created to elicit information regarding the purchasing process
experience (including communication with the developer and
other project actors) and perceptions towards wood as a con-
struction material.

The project actor interview guide was theory-driven based on a
literature review and on the theoretical framework from the busi-
ness ecosystem, including the use of propositions from Thomas and
Autio (2014) and Pulkka et al. (2016) , the roles suggested by Iansiti
and Levien (2004) , and the various ecosystem levels suggested by
Moore (2006) and Gann and Salter (2000) . Moreover, the interview
guide for future residents (see Appendix ) followed a data-driven
approach to allow end-users to express their views on the novel
construction material and their involvement in the project.

Project actors and the municipality representative were con-
tacted by the researchers based on a description document of the
case provided by the developer. All companies mentioned in the
description document were willing to participate in the interviews
and represented various � elds of the construction business. Certain
companies participated in multiple construction phases or other-
wise the need arose for more than one key person to be inter-
viewed. The project ’s estate agent contacted the future residents
and asked whether their contact details could be given to the re-
searchers. Eight people were recruited by the agent, � ve of which
rofessional background (in case of residents their gender and Interview
method

and IT Phone
Phone
Face-to-face
Phone

res) Phone
tions) Phone
ditioning (HPAC) engineer Phone

Phone
Phone

pervisor (x 2) Face-to-face
Face-to-face

Phone
Face-to-face
Phone
Face-to-face
Face-to-face
Face-to-face
Face-to-face
Phone
Phone
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were available and/or willing to be interviewed. Six remaining
apartments were sold later that spring, and two of the homebuyers
in this group participated in the interviews.

The interviewees consist of twelve company and one munici-
pality representatives, and seven future residents, totalling 20 in-
terviews (see Table 2). The interviews were conducted face-to-face
when possible, otherwise via phone. Irvine et al. (2013) suggested
that phone interviews are not as advisable as face-to-face in-
terviews. However, the advantages of using a phone compared to
face-to-face include saving time and travel costs, and phone con-
tacts were necessary when certain interviewees were otherwise
unreachable. The interviews averaged 65 min in length. All in-
terviews were recorded, transcribed, and analysed. Table 2 shows
the background information of the interviews. The number of fe-
male interviewees among the end-users is higher than the number
of male interviewees. This is most likely due to women generally
being more eager to participate in consumer interviews compared
to men.
3.2. Data analysis and reliability assessment

We used thematic analysis to analyse the data, as it is a
commonly used form of analysis in qualitative research based on
interview data ( Braun and Clarke, 2006). In the analysis, using an
iterative approach, we � rst focused on themes that appeared across
the project actor interviews, such as co-operation between part-
ners, learning related to building with a novel wooden material,
and end-user involvement. Second, we focused on future residents ’
experiences and perceptions towards wood and their perceptions
of their own involvement in the project. Fig. 2 illustrates the coding
and thematic data analysis process.

Thirdly, the data were examined considering the different
project phases, namely design and construction. This helped to
understand the collaboration and communication implemented
during the design and construction phases between the actors.
Based on this analysis, we were able to create a network map
indicating the roles and relations of companies and other stake-
holders, such as the keystone player and its relation to core com-
panies and occasional partners. Eventually, we pictured the
business ecosystem network in Fig. 3, and it is presented and dis-
cussed in the Results section.

The reliability of our study was ensured by carefully doc-
umenting the research process and its results, and by involving all
Fig. 2. Examples showcasing the da

5

participating researchers in analysing the � ndings. During the
analysis process, we concluded that the interview data were suf-
� cient for analysing the research questions, as most of the ques-
tions had recurring themes, and only marginal new information
was obtained during the � nal stages of data collection. Our aim is to
con� rm the validity of the study through transparent communi-
cation of the data-gathering process and generous use of data ex-
cerpts in the following analysis section. We note that the objective
of this qualitative interview study is not to present generalizable
results of the case, but to understand the business ecosystem
structure in the context of WMCs (see also limitations under sec-
tion 5.4).
4. Results

4.1. Co-operation among business ecosystem actors

Illustrating the roles and relations of the actors, Fig. 3 pictures
the main developer in the role of a keystone player while the
partnering companies in its closest network form the enlarged
business (see Heikkil €a and Kuivaniemi, 2012 ; Moore, 1993 ).
Furthermore, the business ecosystem approach considers the
network of participants in a wider sense, for example, how the local
municipality and future residents are positioned in this operational
environment. The arrows in Fig. 3 illustrate the communicative
relations recognized by the network participants and discussed in
the interviews.

In our building project case, the developer initiated the project
and acted as the main constructor.This role entailed coordination of
several tasks, such as acquiring the plot and renting the case
building site from the municipality, along with planning and
coordinating the site. Being the main developer and project leader
was an experimental endeavour for the company, as their core
competence is designing, manufacturing, and installing wood ele-
ments for other construction projects. The Director of planning
(DoP) explained the reason why they had chosen to act as the main
developer:

… we have strong R&D. And R&D includes product testing,
which is why we tested them. We build a few buildings per year
ourselves and test the new products, and this is the most rapid
way for us to gain feedback. e Director of planning, R &D and IT,
Main developer e
ta analysis used in the study.


















