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Abstract: Although it is well-established that industrialised construction can improve construction
companies’ productivity, the uptake of industrialised ways of working has been slow and traditional
construction companies remain unwilling to move towards industrialisation. One key reason is that
there is little understanding of how construction companies can overcome path dependency (PD).
Drawing on a longitudinal case study looking at an industrialised house-building (IHB) company,
this work investigates how entrepreneurial orientation (EO) has influenced the development of a
construction company that was able to transform from a traditional construction company to an IHB
company over 25 years and to overcome PD in the process. The study found that by focusing on a niche
market segment, developing a platform in collaboration with external actors, and an entrepreneurial
mindset supported the company in overcoming its PD. However, being the “first-mover” in the
industry created new path dependencies that may hinder other companies from entering this specific
niche market area and the development of the industry as a whole. This study contributes to
the theoretical buildup of EO, PD and strategic orientations of IHB companies, and contributes to
practitioners’ understanding of IHB companies from a strategic management contingency perspective.
Keywords: industrialised house building; construction; path dependency; entrepreneurial orientation;
longitudinal case study

1. Introduction
What enables companies to survive in the long run? This question has long intrigued
strategic management researchers, and many concepts have been introduced to answer it.
For example, the concept of entrepreneurial orientation (EO) has been used to explain company-level
entrepreneurship, which may enable long-term success [1–3]. However, past decisions have also been
found to lock organisations onto pathways that constrain future choices and limit their ability to
respond to changes [4–6].
The construction industry can be characterised as mature and slow-to-change [7], and as a setting
in which technological change can take several decades [8]. This is due to the path dependency
(PD) [9,10] of existing building systems and the industry’s characteristics [11]. Therefore, it typically
takes two to three decades for construction innovations to achieve significant acceptance [12].
Because demand for construction fluctuates strongly, many traditional house-building companies
focus only on short-term goals between projects to gain a competitive advantage [13]. This coping
mechanism suppresses innovation and hampers companies’ long-term success, as explained by Dubois
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and Gadde [14]. Broadly speaking, to break PD and challenge existing building systems, construction
companies should seek innovations to overcome known problems within the industry [15–17].
The manufacturing sector has thrived in part because of standardisation efforts that have been
made over the years. The standardisation of processes and product parts has enabled process-oriented
companies to succeed in the face of stiff competition [18]. The construction industry has also adopted
standardisation of building components since the 1960s, notably in the single-family house-building
market in the Nordic countries [19]. This phenomenon has been referred to as ‘industrialised
construction’, which is defined as a practice resembling manufacturing [20]. While industrialised
construction has been reported to have clear benefits [21–23], the uptake of this approach remains
low [24,25]. Additionally, no published reports describe a company’s successful transition from
traditional project-based construction to a process-based approach. The reason might be the fluctuating
nature of the construction industry that makes conventional house-building companies unwilling to
change an established ad-hoc problem-solving culture, make long-term fixed strategic commitments,
and invest in platforms to address risks associated with housing production and supply (e.g., [24,26,27]).
Only a few studies have investigated PD and its effects over time in the construction industry.
A notable example is a longitudinal study on the management of a portfolio of business models by [28],
which illustrated the importance of continuously evaluating and fine-tuning the business model and
integrating it with the company’s strategy. Another was reported by Mahapatra and Gustavsson [29],
who studied the characteristics of the construction industry and its PD over the past century, and the
way this PD has hampered the development of timber building systems. A third was that of Harris and
Buzzelli [30], who examined the development of the housing business in North America and Australia
between the 1920s and the 1970s. Their analysis discussed notions of ‘PD’ and ‘embeddedness’, arguing
that technological development trajectories are reinforced by existing technologies and the impact of
institutional, cultural, or environmental factors on development paths.
The lack of empirical research on how construction companies evolve over time and overcome PD
may be one of several reasons [24,25,31] for the low uptake of industrialised construction; the burden
of past decisions may deter companies from pursuing an industrialised way of working.
By applying a contingency theory perspective to a single industrialised house-building (IHB)
company, a theory of EO and PD can be synthesised and used to examine and understand the
development and evolution of an IHB company. A contingency perspective is justified because the
effects of any set of managerial actions will be contingent on both the external environment and
internal decision-making, and because there is a contingent relationship between environment, strategy,
and performance. Because of these contingencies on internal and external circumstances, there is no
universally optimal way to organise a corporation, lead a company, or make decisions about any given
course of action [32].
Previous studies [24,25,33–35] have provided a good overview of the adoption of IHB and the
associated challenges at the industry level. Therefore, to better understand the barriers to the uptake
of IHB practices and ways in which those barriers can be overcome, the objective of the paper is
to demonstrate the evolution of a single IHB company over time and give recommendations on
overcoming PD. Our paper investigates the influence of EO on the development of a construction firm
that successfully transformed itself from a traditional construction company to an IHB company over
25 years. In this way, we obtain insights into IHB from a strategic management contingency perspective,
showing how different EO elements have influenced the company’s development. This work also
continues the discussion of Pan et al. [24] by highlighting PD as a potential reason for the low uptake
of IHB and suggesting EO as a tool to overcome PD.
Based on the findings of our case study, we argue that an entrepreneurial mindset had a significant
and beneficial impact on the studied company’s evolution and its ability to overcome PD. The paper
uses a contingency lens to study the transformation process over time. The inclusion of the temporal
aspect made it possible to understand the roles and relative importance of different aspects of EO
at different points in the company’s evolution. This understanding may help other construction
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companies to acknowledge the process and effort needed to become an industrialised construction
company and overcome PD. Our study is related to and provides empirical backing for, the discussion
initiated by Mahapatra and Gustavsson [29] when they analysed the introduction of a wooden building
system and the subsequent transition from a formative phase to a growth phase.
The paper is structured as follows. First, we establish our theoretical stance on EO and PD to
provide a starting point for the empirical case analysis. Then, we describe our research methodology.
After that, we describe the case study and discuss its findings. Finally, we present conclusions and
outline reasonable future research endeavours.
2. Background
2.1. Entrepreneurial Orientation (EO)
EO refers to the activities (e.g., processes, practices, and decision-making) that lead to a new
entry [36]. It arises from a strategic-choice perspective [37], which proclaims that new-entry
opportunities can be successfully exploited [38]. It, therefore, involves a purposeful focus on
intermediate processes aimed at creating new ventures. The key elements that characterise an EO
include a tendency to act autonomously and a willingness to innovate, take risks, be aggressive toward
competitors, and be proactive towards marketplace opportunities [36].
The vision and integration skills of entrepreneurs and managers are essential for the development
of dynamic capabilities, but the use of those capabilities depends on two factors: the management’s
ability to identify opportunities to change existing routines and resource configurations, and the
management’s willingness and ability to implement the change [39]. Because EO promotes these
qualities, an EO can help firms to develop and maintain dynamic capabilities that confer a competitive
advantage [40].
Companies can evolve by identifying entrepreneurial opportunities, which may arise as a result
of external shocks. Growth opportunities can also be discovered by analysing current product
development projects [41]. Companies that are willing to act proactively and innovatively and
to take risks will thus have a better base for change and development than companies with less
EO [36]. Therefore, companies should engage in strategy-making processes that give them a basis for
entrepreneurial decision-making and action [2].
It has been argued that high-performance companies that can cope with rapidly changing
competitive environments, shortened product life cycles, and increased globalisation inherently have
an EO [42]. Such companies tend to seek and exploit opportunities more rapidly than their competitors
and are more willing to accept the business and financial risks associated with brave competitive
moves. Following these arguments, there is a growing body of empirical data that strongly suggests a
positive relationship between EO and performance [42–44].
2.2. Indications of Entrepreneurial Orientation in a Company: The Five Key Elements
Previous research has suggested a set of organisational processes, taking the form of patterns
or models, from which strategic decisions evolve [45,46]. Lumpkin and Dess [36] identified five key
elements that make a company entrepreneurial: autonomy, innovativeness, risk-taking, proactiveness,
and competitive aggressiveness.
The first of these elements, autonomy, refers to “the independent action of an individual or
a team in bringing forth an idea or a vision and carrying it through to completion” [36] (p. 140).
Broadly, autonomy means the ability and will to be self-directed in the pursuit of opportunities. In an
organisational context, it refers to the ability to act without organisational constraints. In a company
where the primary decision-maker is the owner/manager, autonomy is an immediate consequence
of the rights of ownership [36]. However, the extent to which autonomy is exercised depends on the
level of centralisation and the extent of delegation, both of which may depend on the organisation’s
size. In studies on small companies, researchers have examined the nature and extent of autonomous
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behaviour by investigating how centralised the leadership is and how often managers delegate
authority and rely on technical expertise [36]. Miller [47] found that most entrepreneurial companies
had the most autonomous leaders. That is, in small, simple firms, high levels of entrepreneurial
activity were associated with managers who maintained central authority and acted as the company’s
knowledge leader by being aware of emerging technologies and markets.
The second key element is proactiveness which refers to the company’s ability to identify future
market changes, enabling them to gain a first-mover advantage [48,49]. It also refers to how a company
relates to market opportunities in the process of new entry. Entrepreneurial companies do this by
seizing the initiative and acting opportunistically to “shape the environment,” i.e., to influence trends
and perhaps even create a demand [36]. Proactive companies are willing to become market leaders
and grasp new opportunities. In this context, strategies based on fast reactions enable excellent
company performance and make it possible to secure a market leadership advantage [36]. This
advantage is strengthened by experience and progression along a learning curve. Proactivity-oriented
companies that take risks by conducting series of experiments learn and gain experience that gives
them the courage to introduce new business models including new products and services, operating
procedures, and management methodologies, making them well-placed to become industry leaders [47].
Companies that acknowledge the importance of advance recognition can take action based on that
recognition, including taking proper prospective steps based on predicted opportunities, demand,
environment, and possible future revolutions [50]. These points are summarized in a statement by [51]
(p. 949) that proactiveness refers to “seeking new opportunities which may or may not be related to the present
line of operations, introduction of new products and brands ahead of competition, strategically eliminating
operations which are in the mature or declining stages of life”.
The third key element of EO is innovativeness, which reflects a company’s tendency to engage
in and support new ideas, novelty, experimentation, and creative processes that may result in new
products, services, or technological processes [36]. Although innovations can vary in their degree of
“radicalness” [52], innovativeness represents a willingness to depart from existing technologies or
current practices and venture beyond the current state of the art [53]. A company’s innovativeness can
manifest itself in many ways. Innovativeness spans a continuum ranging from a simple willingness
to try a new product line or experiment with a new advertising venue to a passionate commitment
to master the latest new products or technological advances [36]. To capture this range of activities,
several methods for quantifying innovativeness have been proposed [52,54–56].
The definition of the crucial fourth element of EO, risk, depends on the context in which it is
applied. The first set of definitions relates to uncertainty and types of risk that are often discussed in
the entrepreneurship literature, such as personal risk, social risk, or psychological risk [57]. As noted
by Baird and Thomas [58] (pp. 231–232), these risks are associated with venturing into the unknown,
committing a relatively large portion of assets, and borrowing heavily. Conversely, in the financial
literature, the risk is used in the context of the risk-return trade-off, where it refers specifically to the
probability of a loss or negative outcome [36]. Miller and Friesen [59] (p. 923) adopted this definition
when they described the risk as “the degree to which managers are willing to make large and risky resource
commitments-i.e., those which have a reasonable chance of costly failures”. High leverage due to borrowing
and heavy commitment of resources are consistent with this definition of risk-taking. Thus, companies
with an EO often show risk-taking behaviour such as taking on substantial debt or making significant
resource investments to achieve high returns by seizing opportunities in the marketplace. However,
it can be argued that all business endeavours involve some degree of risk so one cannot think in terms
of “absolutely no risk”. Therefore, it is widely accepted that risk-taking behaviour ranges from actions
involving “safe” risks such as depositing money in a bank or restocking shelves to highly risky actions
such as investing in unexplored technologies, bringing new products into new markets, or borrowing
heavily [36]. However, there is less consensus about how risk should be measured, so many different
methods of accounting for and measuring risk have been proposed [47,51,60].
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The final key element of EO, competitive aggressiveness refers to a company’s ability to
challenge its competitors to achieve entry or improve its position, i.e., to outperform industry
rivals in the marketplace [36]. As suggested previously, competitive aggressiveness is characterised by
responsiveness. This may take the form of head-to-head confrontation in which the firm enters a market
targeted by a competitor. Alternatively, it may be reactive—for example, it could involve lowering
prices in response to a competitive challenge [36]. Competitive aggressiveness also reflects a willingness
to be unconventional rather than relying on traditional methods of competing. New entrants can also
exploit other forms of competitive aggressiveness, such as focusing on competitors’ weaknesses [61],
focusing on high value-added products while carefully monitoring expenses [62], and adopting
unconventional tactics to challenge industry leaders [63]. In the spirit of Porter [64], three strategies
are recommended for aggressively pursuing existing companies: “doing things differently,” that is,
reconfiguration; changing the context, that is, redefining the product or service and its market channels
or scope, and outspending the industry leader. Accordingly, competitive aggressiveness, which refers
to a company’s responsiveness directed toward achieving competitive advantage, is an essential
component of an EO [36].
2.3. Path Dependency (PD)
To understand how companies develop over time and how resources are expanded or altered to
address changes, it is necessary to examine how companies’ past actions may have influenced their
current position and prospects [65]. PD refers to the idea that past events and decisions influence
current decisions and future ways of working [66,67]. Historical decisions and events can magnify the
primary advantages of an innovation over time due to ‘learning by doing and using’ [4,6], network
externalities [10,68], institutional persistence [9,69], and sunk investments [70]. Early works by
Arthur [4,5] and David [6] used PD to explain processes of technology adoption and industry evolution.
They argued that past decisions lock organisations into pathways that constrain future choices and the
ability to respond to changes. Therefore, once a technological change in some direction is initiated,
it becomes increasingly difficult to change its course [71]. Most market actors prefer to develop further
or use existing technology. Therefore, PD stabilises the existing innovation systems [29].
The constraints can be seen as an accumulation of inertia, which can have either negative or positive
effects on the company: past actions usually prevent a company from evolving in the desired direction,
but they may also provide a competitive advantage by supporting the company’s development.
For example, Mahapatra and Gustavsson [29] and Franzini et al. [31] identified possible barriers to
the adoption of wooden multi-storey construction, one of which was described as a path-dependent
construction regime. Strong PD is also reflected in the strong position of traditional concrete builders in
the construction industry [29,72,73] and the industry’s limited experience with collaborative networks
and multi-actor construction projects, both of which are significant barriers to efforts to increase the
market share of wooden multi-storey construction [74,75].
Patchell [76] studied PD in the Japanese house-building industry, focusing on interactions between
customers and manufacturers. He found that large house-building companies operating at the national
level are constrained by PD in different ways to those affecting smaller companies operating at a local
or regional level. Large house-building companies have sought growth through substantial investment
in economies of scale and scope, which has necessitated geographical expansion accompanied by a loss
of local responsiveness. Conversely, companies operating at the local or regional levels are constrained
by local traditions and their reliance on local workforces, materials, and relationships. This confers
some competitive advantages but reduces the longitudinal scope of their activities. Patchell [76] argues
that the local embeddedness of smaller house builders has compelled national companies to address
the challenge of creating a sales-and-distribution infrastructure that can interact with customers locally.
In sum, the historical background of a company or industry may either support or hinder its
efforts to change. The theory of PD assumes that decisions are initially open to revision and impose
few constraints on subsequent development, but become increasingly fixed over time and thus impose
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increasingly severe constraints on present and future choices [66]. Therefore, past decisions may dictate
a firm’s current and future actions. Additionally, Teece [77] argued that events in an organisation’s
history would constrain and affect its future behaviour to some degree. PD thus develops over time
as the configuration and understanding of ‘automatic’ processes and capabilities become embedded
in what the company does and how it does it. Learning and behavioural theories of organisational
change recognise that decisions to change are dependent on the willingness to change, the awareness
of the need to change, and the perceived capacity to change effectively [27,78], all of which may be
reduced by such embedding of processes and practices.
3. Research Methodology
3.1. A Longitudinal Case Study
Research on organisational paths requires a longitudinal perspective and analysis of datasets
such as chronologies or time series (simple or complex) that provide information on sequences of
events in an organisation’s history and the actions it has taken [79]. It is only by considering temporal
data that we can identify and explain the fundamental mechanism(s) governing the construction of
organisational paths. Consequently, PD research is always process research [80,81]. Additionally,
if we want to understand how and why strategic systems become constrained or unable to respond
to environmental changes, a qualitative approach is most appropriate. Furthermore, because of the
need for a process perspective and the objective of grasping the inner logic of strategic reasoning,
an interpretative approach is essential. What is needed is a sort of “thick description” [82] of the field’s
development, generated by gathering qualitative information on how and why strategic decisions
were taken or not taken, and how they are explained (or not explained) by the actors in the field.
A case study approach was considered most appropriate for this purpose because it would enable us
to identify complex causal relations and situate them in specific contexts [83].
This work focuses on a single case [79], which can be considered appropriate based on
Siggelkow’s [84] precepts for convincing case studies. First, the novelty of the case is apparent;
the studied company has a reputation as a successful forerunner in house building using industrial
manufacturing techniques. Second, the company has moved most of its production into a factory
milieu, which is unusual for companies in its sector. Third, the potential for new insight is high because
the analysis should reveal endogenous and theoretical traits, illuminating company characteristics that
might otherwise remain unseen.
The case company is family-owned and manufactures industrially-built multi-storey modular
timber buildings in Sweden using a unique ‘volume construction’ technology. The company is
considered successful because it has existed for over 90 years and has transformed itself into an
industrialised company in recent decades. Equally important was the fact that the company has
maintained detailed records throughout the transformation, making it an excellent source of data for
this type of study. Besides, the authors have good connections to the company, which made it possible
for us to conduct in-depth interviews with relevant employees.
The unit of analysis is the interaction between developments in the external housing market,
the EO activities of the case company’s managers, and the application of the company’s external
resources between the years 1993 and 2018. The study is based on data for the years since 2000.
However, the story begins in 1993 because that was the year in which the company began the industrial
production of multi-storey timber buildings from modules. The availability of relevant data spanning
an interaction period of 20 years made it possible to conduct a longitudinal case study.
The case study is retrospective in the sense that it is based on historical archival data, but the
information recorded in the archives was collected in real-time. The events and activities under
investigation have already occurred, and their outcomes are known. The timeline of events and the
variables that changed over the period were reconstructed after the events had occurred [85]. However,
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to compensate for the uncertainty introduced by using retrospective data (which may arise from factors
such as the recall effect), we crosschecked the interviews and the archival data for consistency.
3.2. Data Collection and Analysis Methods
The primary data collection method was in-depth, semi-structured interviews. Eight people were
interviewed, five of whom had worked for the company for over 30 years. Two interviewees had
collaborated intensively with the case company over the last twenty years when guiding students in
writing academic articles and reports on the company’s operations. The interviews were conducted
between April 2017 and September 2018. Table 1 summarises the interviewees’ roles and the nature of
the information they provided. To enable the interviewees to present their narratives, the interviews
began with openly formulated questions (see Appendix A) and continued with more detailed questions
about the company’s history. All the interviewees gave their informed consent orally for inclusion
before they participated in the study. The study was conducted following regulation (EU) 2016/679 of
the European Parliament and the Council. These provisions are often referred to as the General Data
Protection Regulation (GDPR). The following ethical procedure was followed; all the interviewees
were before the interview given written informed of the research agenda and publishing strategy, who
was doing it, and were asked to give permission to record and go forward with the interviews. Next,
the interviewees crosschecked and verified the transcripts. The case company’s chief executive officer
(CEO) approved the final manuscript.
Table 1. Interview data.
Date

Role of the Interviewee

Scope and Target

10 April 2017

Production manager

To understand the company’s production operations

17 April 2017

Project developer

To understand the company’s production operations

11 June 2018

Chief executive officer (CEO) of a
subsidiary company

To understand how the company works with its
collaboration partners

12 June 2018

CEO

To understand the history of the company from1993 to 2018

18 June 2018

The professor who has collaborated
previously with the company

To understand the role of the university’s research activities
on the company’s focus areas

19 June 2018

The professor who has collaborated
previously with the company

To understand the role of the university’s research activities
on the company’s focus areas

20 June 2018

CEO of a subsidiary company

To verify the path dependency (PD) of the activities in the
timeline between 1993 and 2018

26 September 2018

A manager of a company that transfers the
case company’s technology abroad

To understand the plans of the company regarding
technology transfer abroad

As noted by Guest et al. [86], saturation may be achieved after only six interviews. As with all
aspects of qualitative research, the depth of the data is often more important than the numbers [87].
Interviewees were chosen based on their expected ability to provide substantial insight into the
company’s history, the context of its construction and marketing activities, and its production operations.
Another criterion for selecting interviewees was that the persons had been active in the firm during its
transition to an IHB company. These criteria used to select interviewees were strictly followed to recruit
a group of interviewees who could provide a broad overview of the company’s operations, managerial
activities, mindset and, market changes during the studied period. The selection criteria made the
number of interviewees relatively small. However, the targeted selection ensured that each interviewee
could speak with authority about the organisation’s managerial activities. The interviewees had
witnessed first-hand the changes in the organisation from a position that allowed them to understand
the decisions that lay behind the company’s evolution. Although the group of interviewees was small,
their collective expertise and extensive involvement in the company meant their responses gave an
adequate description of the changes that occurred in the organisation. According to Romney et al. [88],
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a small number of participants is justified in cases where the participants possess high expertise on the
issue being studied.
The interviews were conducted in pairs, as suggested by Lundahl and Skärvad [89]. The benefit of
having two researchers participating in interviews is that while one researcher conducts the interview,
the other can observe, make notes, and ask follow-up questions. To minimize the impact of researcher
bias, all interviews were conducted by the researcher who had the least personal contact with the
company. To increase reliability and validity, the interviews were recorded and transcribed, and the
transcripts were crosschecked with the interviewees. An inductive approach was used to analyse the
responses because the data required in-depth reading and rereading to ensure validity and avoid bias
when coding. The inductive approach made it possible to identify key themes in the area of interest by
reducing the material to a set of categories.
The archival timeline was used to find evidence of the five characteristics of entrepreneurial
companies proposed by Lumpkin and Dess [36]. Independent actions were taken as evidence of
autonomy. First-mover advantage and efforts to create demand, new opportunities, or new business
models were taken as evidence of proactiveness. Departing from established technologies or practices
and venturing beyond state of the art were taken as evidence of innovativeness. Venturing into
the unknown, committing a relatively large proportion of the firm’s assets, and heavily borrowing
were taken as evidence of risk-taking. Finally, focusing on competitors’ weaknesses, seeking high
value-added products, and adopting unconventional tactics to challenge industry leaders were taken
as evidence of competitive aggressiveness. Interviews were used to support the findings, better
understand how the world looked when the studied actions and decisions were taken, and develop an
understanding of the company’s managerial activities over the 20 years.
To analyse the link between the external market environment and managerial activities, the
process data were organized into a timeline (see Appendix B) consisting of three layers: the external
market environment, the company’s managerial activities, and the use of external resources such
as academic collaborations and consultants. This is consistent with the contingency perspective
adopted in this work. The timeline gave us a visual representation of the activities that occurred
between 1993 and 2018 and illustrates the interplay between developments in the housing market,
the company’s development, and its academic collaborations. The timeline was based on secondary
archival data including five academic theses [90–94] published between the years 2000 and 2013,
a company history report [95], and public reports of the company’s sales and collaboration agreements.
These documents provided process data on the company’s history [81] and can be considered to
strengthen the study’s internal and construct validity. Importantly, the information they provide
can be assumed to be reliable. The university interviewed professors supervised the dissertations
and oversaw the writing of the research reports. The research reported in these dissertations is also
presented in peer-reviewed articles [18,96–100] and all of them include a temporal aspect because the
result, analysis and contributions cover, each, roughly a five-year period. The research-based data used
to inform the narrative was based on these dissertations and stems from a meta-analysis centered on the
scientific and company rationale addressed and results presented in these dissertations. The timeline
was validated by two managers who had worked for the company during this period and by two
university professors who had studied the company during this period. This validation process can
be seen as a form of triangulation that enhanced the validity of the research (e.g., [79]). Denzin [101]
argues that triangulation in research is essential when seeking to find evidence for, explain, predict,
or understand specific empirical phenomena. Triangulation is also commonly used to eliminate threats
to a case study’s validity (e.g., [79,101]).
4. Results
Here we discuss the main events that occurred between the years 1993 and 2018 in terms of the
company’s managerial activities, external market changes, and external resource utilisation. We aim to
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identify the managerial actions that contributed significantly to the company’s transformation into an
industrialised construction company and how external activities affected the transformation.
4.1. Surviving the Housing Market Crisis: Towards Industrialised Construction (1994–2004)
In the 1990s, Sweden’s house-building market suffered a crisis. Many small and medium-sized
companies disappeared or were purchased by larger Swedish companies, as noted by one of the
company’s project developers:
“In the 1990s, all these medium-sized companies disappeared . . . They were bought, merged with
larger companies, or went bankrupt.”
The case company was in the same situation as other smaller and local construction companies, as
noted by one of its managers:
“The building crisis was pushing the company towards bankruptcy . . . the market was going
downwards quite steeply, and we had to do something.”
The company was close to shutting down. The project developer explains that at that time, the
company operated in a similar way to other construction companies.
“We were a traditional builder, built everything. So we went from over 100 employees to 20 employees
in a very short time.”
In 1993, the company made a brave decision to change its focus and start building houses at a
reasonable price using industrialised technology, as a manager explains:
“So we moved the building sites inside the factory environment and put the labour hours primarily in
the factory so we could keep our staff in the neighbourhood.”
The decision to move towards industrialised construction was partly driven by a critical regulatory
change in 1994 that permitted the construction of multi-storey timber buildings and, thus, provided a
new business opportunity. Multi-storey timber buildings had previously been prohibited because of
the risk of city fires. Two Swedish cities suffered significant human and financial losses due to city fires
in the 19th century. A university professor explains the change in regulations:
“We adopted the Euro codes, which made it possible to build wooden structures of more than two
storeys.”
As a result, instead of closing down, the company saw an opportunity to relaunch its production
with an existing plant. Therefore, it began searching for new industrialised techniques for multi-storey
timber house building.
Industrialised construction required a new way of thinking and producing houses. A new type of
‘volume building’ technology was developed in collaboration with a local, technical university. As a
result of this public-private collaboration relationship, a new product was launched in the housing
market. The company produced its first products in the University City to prove the concept’s feasibility
and to demonstrate the product’s quality and the viability of the production method. Convincing the
market in this way was necessary because the public perception of industrialised construction was
poor, as the product developer explains:
“The production process was simply too unknown. However, we also realised that the market would
recover in metropolitan areas, particularly in the university cities.”
Over the next 10 years, the company had to solve many technical issues with the production
platform, and the university tested and verified several solutions to these issues. The company also
had some luck because the Swedish government decided in 1997 to provide financial support for the
development of prefabricated timber components. The public-private relationship started in the early
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1990s and was mutually beneficial: it enabled the company to verify the feasibility of its production
methods while allowing the university’s staff to research a real-world setting. A manager from the
company describes the public-private relationship as very important in terms of building market
confidence in IHB because the market was unconvinced by the case for industrially built houses in the
early 2000s.
“I will say the university played an important role as a confidence builder for us. To a large extent,
cooperation became a market requirement for our development.”
4.2. From Technology and Product Orientation to Process Orientation (2004–2018)
Before 2005, the company had to focus on convincing the market that its product was viable and
safe. Once the product’s credibility had been established, the company felt that it could start competing
on an equal footing with other construction companies. Therefore, its focus shifted from product and
technology orientation to process orientation, as explained by a university professor:
“So until about 2005 the attitude was almost ‘technology will fix everything’, but afterwards more
process-based long-term thinking started becoming more prevalent.”
In practice, process-orientation meant that the company began to develop more long-term
collaborative relationships with architects and customers. The architects needed to be involved early
in the design phase to ensure they understood the technical platform’s capabilities and limitations.
The production system could produce certain types of housing efficiently, but there were other designs
for which it was unsuitable or uneconomic. The production process thus required the customer to be
involved from an early stage to ensure that the production methods could meet their requirements.
This insight the company acquired was based on Björnfot’s [91] work from following the case company
from 2002. The study showed that the company had possibilities to overcome the limitations related
to customer flexibility while maintaining a relationship with suppliers. The main finding was that
long-term contracting and complementary resources, e.g., architectural capacity, sub-contractors and
consultants should be introduced into the company, to acquire critical resources. Earlier studies by
Bergström [90] showed that the company had communication and cooperation difficulties with different
actors, which led to recognition of the need to build a strong relationship with key stakeholders.
At the beginning of the year 2000, construction firms started adopting a lean philosophy; the
case company began incorporating lean practices into its technology platform from 2002. At first, the
company introduced continuous improvement, standardised work, maintenance of equipment and
tools, and responses to defects. Continuing on Meiling’s [93] studies on continuous improvements, the
platform evolved over time to include both standardised components and standardised processes. Later,
Jansson [94] demonstrated how a platform consisting of standardised components and standardised
processes could be systemised and developed over time. Other lean practices such as daily huddles,
scheduling, work floor layout, and visual information were introduced later, much from the insights of
Höök’s [92] studies, where she showed that lack of standardised work, top-management strategies, and
employee loyalty, hindered the company from approaching a lean culture. These lean practices were
subsequently adopted throughout the organisation with the help of an external consulting company,
as a manager explains:
“We wouldn’t be able to do this [build with industrialised methods] if the organisation wasn’t lean.
And this journey is about taking small steps into the future, and you asked how we do the ordinary
day-to-day operative work. So we use these principles everywhere in the organisation.”
A company manager stated that the reason for the company’s success is that it adheres to a lean
philosophy in all its management practices:
“It [lean] is not complicated, but it is very powerful, so when I do management things, I follow it
every day. One goal that has emerged from our processes is that we are aiming to be the leading lean
company in the country by 2022.”
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Around 2014, the company realised that its production capacity needed to be expanded, so it built
a new factory based on lean principles that started production in early 2018. The recent investment in
this new production facility exemplifies the company’s mindset and demonstrates the long-term social
work it has done to secure the wellbeing of the local community. The manager agrees that there is local
pride in the fact that the factory was built in the hometown. The company also considers it essential
that the hometown managed to provide the best conditions for the factory despite competition from
other locations. The factory provides jobs for the local community and is a source of local pride, so the
company’s managers feel that they have a social responsibility. The manager explained:
“Those in the company’s third, fourth, and fifth generations see a heritage we want to preserve. We
come from a quite small neighbourhood, a rather small area, and when you make a promise to those
who are engaged with the company and its progress, you want to keep it.”
Since its founding, the company has worked closely with the local community. As a result, it
has been seen as an attractive employer and has enjoyed good relationships with residents. The
collaboration has enabled the recruitment of new employees when the company has expanded. The
question they ask when recruiting is not what the employees can do for the company, but what the
company can do for the employees, as explained by the manager:
“We talk about the reasons for someone to start working here and why they should invest
their time in our company. If you create a bad reputation, it will come back. You need to
think long-term.”
The company is currently the market leader in Sweden and plays a crucial role in the country’s
housing market. It has also attracted international interest and found a market in a neighbouring
country—Finland. The company has, therefore, decided to sell its knowledge and expertise in
industrialised construction abroad, as a manager explains:
“The reason for that is that we need this project abroad in order to benchmark ourselves and our ability
to sell technology transfer—how to sell our knowledge. So we have an agreement with this foreign
company that is buying our knowledge.”
4.3. Innovative and Collaborative Entrepreneurs
The company has always been family-owned, the current owners of the company being the fourth
generation in the company’s history. Its founders were building contractors, whereas many of its
competitors have backgrounds in forestry and the timber industry, as a manager explains:
“We were building contractors from the beginning. We are entrepreneurs. We were not brought up in
the forest industry. Many other industrialised timber builders have their roots in forestry. We come
from the other part, which is more focused on selling and products.”
The company has a long history of innovation and strategic thinking, as explained by a manager:
“The company’s owners prioritise long-term thinking. You need to bear that in mind to understand
the reasons and background for making certain decisions. An urge to invent things, solve problems,
and innovate has been an important aspect of the owners’ values for many years, as a way of coping
with the rise and fall of the market, and making the best of things. It’s also important that they have
the desire and courage to try new things.”
The public-private relationship has now lasted over 25 years. It initially focused mainly on testing
technical solutions, but more recent collaboration has focused mainly on understanding the company’s
implementation of lean principles [92]. One factor that has contributed to the relationship’s success is
the active involvement of the company’s managers, as discussed by a professor at the university:
“This has succeeded because the company’s management has been involved in all of the research.”
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The company differs from traditional construction firms both in terms of its process orientation
and because of its understanding of the value of implementing new ideas. As the university professor
put it:
“You can do research and development, but you also need to implement the innovations. Otherwise,
the benefits will be lost.”
The company works closely with other industries to learn from the best about the implementation
of lean working practices. The company reciprocates by allowing other companies to visit their
factories to understand lean in practice. The company is not afraid of other companies’ attempts to
copy its lean practices because it is difficult for other companies to copy a specific lean way of working;
each company must develop its way of working that suits its particular environment. A company
manager explains it in the following way:
“I always invite our competitors to come and look at the factory or our organisation. I talk about it
without showing our figures, but I do show our strategies and explain how we do things. They can
pick up on some things but they can’t do the whole thing. Therefore, we are always a step ahead. And
if they manage to fix something, we will already have moved six months ahead, making what they
learned history; by that point, we will have a new way of working.”
5. Discussion
5.1. Overcoming Path Dependency through an Entrepreneurial Mindset
In the early stages of the company’s transition to IHB, it had to develop its technology platform
to produce quality products in a factory setting efficiently. The quality of the product was crucial
to convincing future customers about the merits of this new way of building houses. At that time,
the company’s main focus was on the technology platform and product. However, as the platform
matured to the point of needing only specific small fixes, the company’s attention shifted towards the
customers’ needs. The company, therefore, began developing long-term collaborative relationships
with customers to understand customer needs thoroughly. It emerged that the customer needed to
be involved early in the production process to ensure that the production methods could meet their
requirements. The effects of industry PD and the influence of existing building systems were both
readily apparent, for example in this statement made by a manager: “We got an inquiry at the beginning
of the year 2000 about building almost 200 temporary student apartments. However, we never made an offer
because industrialised construction was associated with modular building, which had a bad reputation. We did
not want to denigrate our product”. To overcome this, the company used internal and external resources
to convince the market that IHB constitutes a better way of working.
The company has also been keen on being sensitive to customer needs, and the public-private
relationship has helped it to meet those needs. Both parties benefited from the collaboration:
the company gained access to research knowledge and a skilled workforce in the form of PhD and
masters’ students, while the university could use the company as a case to study an industrialised way
of working and industrial projects. As shown earlier, the company has matured through research by
Bergström [90], Björnfot [91], Höök [92], Meiling [93] and Jansson [94], providing key insights on how
to overcome hindrances common to the construction business.
Through the public-private relationship, the company received help with creating and testing new
technologies related to its product platform, thereby gaining legitimacy in the market (as discussed
earlier), while the academics could test their theories in practice and gain legitimacy in academia.
These mutual benefits were clearly illustrated by the CEO when he explained how the company
managed to penetrate the market by using the university’s work to validate their product and prove
its safety, addressing customers’ concerns. This collaboration was necessary because most property
owners interested in building houses only had experience with concrete construction.
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Teece [77] argued that events in a company’s history affect its future behaviour. The case company
decided to invest in its technology platform and change its business model at the beginning of the
1990s. As a result, it changed its element production to volume production, producing 2- to 6-storey
houses. This decision did indeed constrain the company in a way since its platform solution did not
initially meet its customers’ needs. The company, therefore, began working closely with architects
and customers by involving them earlier in the “construction process” to overcome this challenge.
The company also lobbied and promoted its products, and used a proof-of-concept pilot project to
prove the viability of its product to customers and the broader market. The success of these efforts
reveals some potentially general ways of overcoming a strong PD in an industry.
Another illustration of PD is the way the early decision to move to volume production influenced
the company’s strategic work. This decision gave the company boundaries that gave rise to a clear
focus and goals. Because it invested in building a factory and moved labour hours into the factory,
the company was obliged to either keep up production at the factory or fail to recoup its investment.
In other words, past decisions locked the organisation into pathways that constrained its future choices
and ability to respond to change.
The company’s primary manufacturing operations and 30% of its project engagement take place at
the local and regional levels. Surprisingly, these statistics are similar to those for many large companies
that invest heavily to benefit from economies of scale [76]. Importantly, the case company has not had
to sacrifice local responsiveness to achieve this. Patchell [76] argues that PD explains how both large
national and local housebuilders, are constrained in their operations. However, our study suggests
that a “local” company can overcome the constraints imposed by PD.
Mahapatra and Gustavsson [29] discussed conditions that may support a transition of a wooden
building construction system from a formative phase to a growth phase. We have shown that many of
their initial thoughts can be verified. Next, five conclusions from their study will be discussed.
First, they propose that the education of professionals about timber construction, in particular,
consultants, engineers and architects, as well as policy and decision-makers, and the general public
would expand the knowledge platform for timber buildings. In accordance with this claim, the results
presented here show that the case company did indeed work closely with many professionals to develop
an understanding of IHB. Second, the authors proposed that educational and training programmes in
higher learning centres (e.g., universities) oriented towards wood-based industrialised building would
further expand this base through the continued supply of the workforce. Accordingly, the public-private
relationship allowed access to knowledge and a skilled workforce. Third, they suggested that
encouragement for new firms to enter the timber construction system would help increase the number
of actors in the emerging innovation system. While this may be true, the results of this study
demonstrate that one cannot simply enter a market; successful entry requires long-term commitment
and EO. Also, because the case company is an industry leader, their actions may seem like a source of
PD to others seeking to enter the IHB market. Fourth, they argue that the facility to the existing firms to
move beyond the stage of small-scale experiments would be beneficial. Particularly interesting are those
medium-sized firms that produce prefabricated timber single-family houses. Again, such companies
have a history and would probably find it challenging to overcome their industry’s PD without EO,
long-term thinking, and active external collaboration. Finally, they suggest that coordinated and
collaborated efforts will contribute to unify the relatively fragmented wood industry. Collaboration
is needed between different sectors and levels, especially between industry, authorities, researchers,
construction experts and their networks. The results presented here show that PD can be overcome,
by focusing on a niche market segment, developing a platform in collaboration with external actors
(e.g., architects, universities and stakeholders) and addressing customers’ concerns, but the results do
not show how this can unify a fragmented industry.

Buildings 2020, 10, 45

14 of 22

5.2. Building Path Dependency, Strengthening Market Position
Although the case company’s objective was to overcome industry PD and develop affordable
housing, it may have inadvertently made it harder for other wood-based construction companies to
enter the market by creating new PD. It took over a decade for the company to achieve acceptance in the
market, which was done by active lobbying and collaboration with relevant professionals [88]. Many
property developers and construction companies have since become familiar with the case company’s
products and construction methods, to the point that (as one manager put it) their way of working
has become the norm in modular construction. As a result, modular construction in Sweden has been
placed on the pathway developed by the case company; that is to say, their actions and success have
contributed to the creation of new path dependencies. Many current industry regulations have emerged
as a result of the journey the company has made. The same is true for the image that professionals and
customers have when discussing modular construction. Therefore, the case company’s actions have
made it harder for new competitors to enter the market. Even if new companies try to enter the market
by copying the case company’s products and methods, PD will probably hinder their efforts.
5.3. Entrepreneurial Orientation and Long-Term Collaborative Relationships
The contribution of an EO to the case company’s success can be evaluated by considering the extent
to which it has displayed the five key components proposed by Lumpkin and Dess [36]: autonomy,
innovation, degree of risk-taking, proactiveness and competitive aggressiveness.
The company has shown autonomy by independently acting when faced with harsh competition
and market turbulence. By completely changing its business model from project-based to process-based
building and challenging traditional construction companies, the case company proved itself to be
remarkably innovative. However, this innovative action was only possible because of the company’s
appetite for risk-taking, revealing another facet of its EO. The company took a big risk by changing
its way of working and moving its production into a factory: in addition to departing from existing
technologies and current practices, it sought to bring a new product to market while investing heavily
in production facilities and technology. Its managers thus demonstrated a strong EO and remarkable
leadership. The company also displayed proactiveness by being the first to bring wooden modular
buildings to the market. It thereby gained the first-mover advantage, as discussed by Lieberman and
Montgomery [48]. This forced its managers to rethink their business model to create demand because
customers were unfamiliar with products of the type they were offering. By lobbying for the product as
they did for the first 10 years (through the public-private relationship) they created demand and new
opportunities both for themselves and for their customers and the broader industry. The introduction
of their product allowed customers to acquire high-quality turnkey wood-based modules that can be
assembled on site much more quickly than a traditional building project can be completed. A key
advantage is that the product can be assembled quickly and does not need the drying time associated
with concrete-based projects. Therefore, the customer can sell and/or rent apartments much more
quickly, allowing them to obtain revenue earlier than would otherwise have been possible. In this
way, the company demonstrated competitive aggressiveness: they identified a common problem of
traditional construction companies (the long drying time of traditional concrete buildings) and used it
to argue strongly for the added value of their product, adopting unconventional tactics to challenge
industry leaders. As noted above, the case company’s way of building houses is much faster than the
traditional approach, bringing more value to the customer more quickly.
5.4. Guidance to Overcome Path Dependency in the Construction Context
As presented in this article, overcoming PD takes a long time, and companies must deal with
many obstacles in order to establish themselves in the market. Here we present some general guidance
for other companies to overcome PD issues and incorporate innovation. First, due to inherent PD
in the construction industry, companies should be proactive and establish a long-term relationship
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with different stakeholders. The idea is to challenge the preconceptions decision-making bodies have
(e.g., architects, state planners, investors) and establish collaboration in an early stage. This collaborative
work enables companies to overcome PD. It also nurtures and spread innovation between companies
and different decision-making bodies. Second, promotion of own brand (use proof-of-concept pilot
project to prove the viability of its product to customers and the wider market) and use highly respected
partners to promote the product, create demand and new opportunities both for the company and
for their customers. Third, find and focus on a niche market segment. In so doing, the company can
develop the product for this specific market and focus on customers’ needs, instead of battling on many
fronts in the whole market. Fourth, a niche market focus supports working with standardisation of
products, processes, components. The adoption of lean philosophy is a way for companies to structure
their operations around standardisation. Hence, the use of consultants may accelerate the development
toward a more lean company. This rational way of working may attract established stakeholders used
to working in a certain way. Fifth and finally, top management is expected to make long-term fixed
strategic commitments, and invest in platforms to address risks associated with housing production
and supply; thereby companies can gain a competitive edge over its competitors.
6. Conclusions
This paper reports a longitudinal case study of a traditional construction company that was able to
transform into a successful IHB company in 25 years. We chose a longitudinal approach to examine PD
and EO which in our view is appropriate as the focus is to reveal key events in the company’s history
to obtain a further understanding of how a project-based construction company has evolved into a
process-based market leader. This paper has contributed to the literature and theoretical buildup of PD,
EO and strategic orientation of IHB companies by retrospectively investigating how an IHB company
has evolved and overcome construction PD with EO over time. Additionally, we have provided a guide
for how construction companies can overcome PD. The results showed that PD could be overcome,
by focusing on a niche market segment, developing a platform in collaboration with external actors
(e.g., architects, universities and stakeholders) and addressing customers’ concerns. The findings of
our case study also show that collaboration with other organisations and the EO of the company’s
managers have also enabled the company to overcome its PD and change the company’s focus over
the years, in response to external changes and market needs. Thus, this paper also contributes to
the field of EO by showing that an entrepreneurial mindset can be a key to success when applying a
process-based business approach in construction.
The strength of this case study comes from its ability to story-tell and explain how EO enabled
the company to succeed despite its PD. However, no study can answer all required questions,
and future research endeavours should focus on understanding more deeply how PD encourages or
discourages construction companies’ development towards industrialised construction, and whether
an entrepreneurial mindset and a willingness to collaborate could be taught to managers in order to
overcome or reduce the influence of PD. The generalizability of the results is also limited, not only
for the qualitative nature of the study but also because a single case company and its history have
been studied without any more in-depth investigations of other construction companies during this
same period.
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Appendix A
Interview themes and questions (questions were posed either in Swedish or Finnish). Different
questions were posed for different interviewees depending on their background. Before the interview
permission to record, used and publish the data were asked, and that the study follows General Data
Protection Regulation (GDPR).
•

Background
#
#

•

#

Tell us about your background.
Describe the most critical points for the company since the 1990s until today (2018).
(aiming to depict the important time points for the company)
What should we especially understand in this context?

Market and customer orientation
#
#
#
#

Can you reflect on the market? Has the focus all the time been in low-cost?
Where do you think your company’s long-term thinking comes from?
Where does your focus on customers come from (not traditional thing in construction)?
Describe your way of doing business. Has it changed the Swedish construction business
or have you seen any change?
How have you influenced this market?

•

#

How you make decisions in the company?
Who is looking into the future and who makes the daily decisions?

•

#
#

When was the platform ready?
How was it developed and by whom?

•

#
#

What kind of role has the university played?
What kind of plan have you had with the university?
How are you collaborating with consultants?

•

#
#
#

Where does that ideology come from?
How are you practising lean?
What has been the role of Lean in your work?

•

#
#
#
#
#

When did the idea of technology transfer come into being?
What has happened so far and by whom?

Internal decision-making processes

Technical platform

External collaboration

Lean philosophy

Platform (technology) transfer
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#
#
#
#
#
#
#

•

#
#
#

What else is going on?
How long does the transfer process take?
What have been considered important for the success of the transfer and why?
What challenges have you encountered so far and why?
What successes have you experienced so far and why?
How do you prepare for technology transfer? (Contracts, IPR rights, etc.)
What concrete things are being transferred between the companies? (Physical devices,
people, etc.)
What kind of know-how needs to be transferred between companies?
How will know-how be transferred?
How will communication continue after the technology transfer?

Other
#
#

17 of 22

Is there anything else we should have asked but would have liked to say?
Who should we interview?
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Appendix B
The interplay between the developments in the housing market, the company’s development, and university collaboration.

Single-family
house market
vanishes (1993)

External
environment

Company
business
development

External
resources

Year

Survives by
owning the
supply chain
(1993)

Change in
regulations
to allow tall
timber
buildings (1994)

Major change
in product &
process methods:
From element
to volume (1994)

Several product development
research projects (1993-2000)

1993

Governmental
investment in wood
industry (1995-2005)

Change in
regulations
to allow tall
timber
buildings (1999-2001)

National strategy for
wood construction
(2006-2008)

Design for
Implementation Produces 2-4
flexibility –
of lean practices multi-storey house
customization
starts (2002)
modules built in
(1999)
timber frame. (2004)
Improves internal
processes (ERP &
Shifts from production
SCM), increased
oriented to customerproduct mix (2001)
oriented (2003)

Research to develop the technical details
of the platform for multi-storey timber
frame houses (2000-2004)

Research on
customerorientation
(2004-2006)

Global
financial
crisis
(2009)

Lean implemented in
all parts of the
production process
(2010)

Research on lean
thinking for multistorey timber housing
(2006-2009)

Industrialized modular way of construction
raises interest all over the world (2015)

Focus on
sustainability (2015)

Research on continuous
improvement and experience
feedback in industrialized
construction (2010)

Builds a bigger
factory & enters a
market abroad
(2016-2019)

Research on production
control & platforms in
industrialized
construction (2011-2015)

2018
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