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a b s t r a c t
The rise of wooden multistory construction (WMC) in the Nordic countries has turned out to be the most
evident construction-related new business opportunity in the emerging bioeconomy. Based on earlier
literature, the future growth prospects for the rise of WMC are rooted in the concerns regarding environmental issues, as witnessed in a plethora of studies focusing on carbon footprinting. But do new
(performance-based) regulations ‘favor’ WMC or do they give a more ‘just’ comparison of alternative
building concepts? Therefore, more information is needed on the role of growing environmental awareness and preferences for wood as a renewable and recyclable material in the markets. Our paper presents
results from a two-round Delphi study focusing on the relative strength and perceived interplay between
likelihood and the desirability of environmental concerns in driving WMC in Finland and Sweden. Using
qualitative analysis of expert interviews in the ﬁrst Delphi round, the issues related to sustainable development appear to have growing importance in the marketplace. However, the panelists perceive that
the emphasis on sustainability is mainly driven by the changing regulation reﬂecting societal needs, and
only few experts saw it as echoing directly from changing individual consumer needs. In the second
Delphi round, implemented with an online survey, the likelihood and desirability of sustainability as a
megatrend in housing was perceived to gain further impetus toward 2030, both in the form of consumer
demand for sustainable living and wood construction as a modern way of living. However, future research
is needed to get a better understanding on the strength and scope of these drivers.
© 2017 Department of Forest Economics, Swedish University of Agricultural Sciences, Umeå.
Published by Elsevier GmbH. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction
Sustainable construction is a way for the building industry to
contribute toward sustainable development, where according to
Bourdeau (1999, p. 364) the main challenge is “to transform the
demand for sustainable development into an opportunity, to create
and access new markets, and to innovative responses which satisfy traditional industry demands and the new societal demands
for sustainable development”. The building sector contributes to
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as much as 42% of ﬁnal energy consumption, 35% of total GHG
emissions, 50% of the utilization of extracted materials, and 30%
of water consumption in the European Union (EU) (European
Commission, 2011). Thus, construction and housing play a fundamental role when aiming at enhancing societal goals for sustainable
development. For example, by developing the construction and utilization of buildings in the EU, it is claimed that the total ﬁnal
energy consumption could be decreased by approximately 40%,
total greenhouse gas (GHG) emissions by 35%, and the use of building materials by 50%, respectively (Herczeg et al., 2014).
In recent years, the positive trend of the spread of wooden multistory construction (WMC) in the Nordic countries has turned out
to be among the most interesting new business opportunities in
the emerging forest bioeconomy. Also according to Bosman and
Rotmans (2016), in the Finnish national level transition to bioeconomy, bio-built environment based on wooden buildings and the use
of renewable construction materials is among the focal activities.
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The market share of wooden multistory apartments completed in
Finland was only 1% in 2010, whereas the share had grown to 10%
by 2015. In Sweden, local examples exist of strategic targets where
even up to a 50% market share in WMC may be gained by 2020.
Many reasons exist behind the increase of WMC in Nordic countries, but for Finland some studies (e.g. Hurmekoski et al., 2015b)
mainly credit the increased popularity to a change in building regulations in 2011, which allowed the construction of WMCs up to
eight stories high compared to the earlier three-story limit. Thus,
in addition to environmental issues, changing building regulations
are also bound to be one key driving force for the future of WMC.
According to Hurmekoski et al. (2015a), environmental impacts
of construction practices are associated with material renewability and recyclability, as well as in the possibilities for contribution
of the construction material choice into climate change mitigation. Recently macro objectives encompassing not only resource
efﬁciency considerations, but also other signiﬁcant environmental or functional performance aspects that have an inﬂuence on
the lifecycle of buildings have been emphasized. While addressing
sustainable development is a key topic in reaching the acceptability
of solutions based on building and living with wood in the forest
bioeconomy (Pätäri et al., 2016), in the background there is a larger
environmental change in societal values toward sustainability and
sustainable development. From this point of view, the relationship of environmental concern and consumer behavior regarding
food, mobility, or general environmental attitudes can be useful in
framing the research on the role of consumer lifestyle regarding
sustainability (e.g. Autio et al., 2009; Maniatis, 2015).
The impact changes caused by construction and the utilization
of buildings can be affected e.g. by the selection and transportation
of raw materials and products in construction projects, along with
the utilization of renewable energy during the usage of buildings
to maintain the intended indoor climate and air quality (Häkkinen,
2007). The positive prospects for the rise of wood in multistory
constructions lay in the concerns regarding environmental impacts
and the long carbon storage option of wood, as witnessed in a
plethora of life cycle assessment studies focusing on carbon footprints (e.g. Cabeza et al., 2014; Gustavsson et al., 2010; Upton
et al., 2008). Improving material efﬁciency, which in WMC can be
achieved through industrial prefabrication, is one of the key issues
in construction, which affects global warming through reduced
greenhouse emissions (Ruuska and Häkkinen, 2014). However,
based upon a backcasting study, Hurmekoski et al. (2016) concluded that only more stringent regulatory push for green building,
and the courage of wood element suppliers to take new roles in the
construction value chain could effectively boost the further diffusion of WMC. Nevertheless, these authors were rather pessimistic
that even the most effective measures could only have a gradual
impact, and mainly through an increasing number of successful
reference projects.
In previous WMC studies, Roos et al. (2010) found that architects and structural engineers in Sweden value wood because of its
strength, environmental friendliness, easy handling, and appropriateness for use in conjunction with other materials. Hemström et al.
(2011) assessed the perceptions, attitudes, and interest of Swedish
architects in using wood frames in multistory buildings, and found
that architects and contract managers also associate it with several disadvantages and uncertainties, primarily with respect to ﬁre
safety, stability, durability, and acoustic properties. In addition,
contract managers were found to have stronger faith than architects in the prospects of wood frames. Richelieu and Kozak (2012)
found, when studying the views of architects on using wood in the
US for non-residential buildings, that several information requirements must be met to enhance the usage of wood in the markets,
including design possibilities, regulations and standards, environmental footprints, and sustainable design. Regarding the changing

trends in wood construction affecting the entire business, Wang
et al. (2014) found in their study of the UK market that, as a part
of the rise of the green building concept, the trend in wood construction increasingly includes the use of hybrid structures (e.g.
combinations of wood and steel) or composites (such as wood and
plastic).
According to Toivonen (2011, 2012), both consumers and construction material companies consider the environmental quality
of wood to be important. In a study by Toppinen et al. (2013),
elements related to the environmental sustainability of wooden
products in housing, the social acceptability of products, and the
esthetic characteristics of wood can all be associated with a distinct
consumer lifestyle, consisting of a complex interplay between consumer backgrounds, values, and behavior. According to Toivonen
and Hansen (2003), wood is additionally an attractive material
compared to many other materials. However, environmental quality is typically not the main quality attribute driving consumers
or organizational customers in their choice of construction materials. From the perspective of existing literature, only a few studies
have directly linked the future of WMC to its key driver, i.e. changing societal values toward sustainable development, and the future
perceptions of WMC value chain actors have scarcely been studied
(see, however, Hurmekoski et al., 2015b, 2016; Wang et al., 2014).
Although the consumer perceptions of the environmental quality of wooden products can be identiﬁed and logical (Toivonen,
2012), the practical meaning of environmental attributes can still
be vague for the majority of consumers. In a recent study by Hoibo
et al. (2015) from Norway, younger people with strong environmental values were found to be the best target for increasing
wood-based urban housing. The domestic origin of wood materials
has been found to associate with environmental quality in Europe
(Rametsteiner, 1998), and also in particular in Finland (Toivonen,
2012). Also in other contexts, the environmental quality of wood
has been found to connect with consumer willingness to buy and
even to pay premiums for products of higher environmental quality
(Hansmann et al., 2006; O’Brien and Teisl, 2004). Overall, consumer
knowledge probably is yet likely to be relatively low when it comes
to building materials impact on human health (Keith, 2011).
To gain a better understanding on the role of perceived environmental sustainability and building regulations as the two driving
forces for the future of WMC, we will study the value chain contexts in Finland and Sweden. These countries are of interest, not
only because of their increasing shares of WMC, but also because
of their national bioeconomy strategies strongly related to forests
and the use of wood in construction. More precisely, a special focus
of our study is on evaluating the perceived interplay between the
likelihood and desirability of environmental value changes and regulatory factors in the context of WMC. Our two speciﬁc research
questions are: (1) How do value chain actors perceive the role of
various environmental concerns when characterizing the sustainable
future of WMC; and (2) What is the likelihood and desirability of
sustainability-related demand and regulatory aspects for the future of
WMC toward 2030? Our study draws from a two-round Delphi study
among Finnish and Swedish experts. Based on the analysis, we are
able to more speciﬁcally point out potential pathways regarding
the future development of WMC, and make more elaborate suggestions for future research needs in this emerging topic area within
the forest bioeconomy.

Material and methods
Among various foresight approaches, the Delphi methodology
has established a position as an effective tool for gathering expert
opinions on a variety of problems in various domains under market
and technology forecasting, especially in situations where expert
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opinions and views are the only source of information (Blind et al.,
2001). The use of Delphi approaches is also gaining more ground
in forest economics to complement quantitative approaches, as
pointed out by Hurmekoski and Hetemäki (2013). For example,
Pätäri (2010) explored the future of forest bioenergy in the interface
between the forest and energy industries. In a recent work aiming for packaging industry foresight, Olsmats and Kaivo-oja (2014)
mapped the general trends and drivers, and evaluated potential
future demands, opportunities, and threats for packaging. Sjølie
et al. (2015) used expert information in analyzing the future development of Norwegian forest industry, ﬁnding that short-term shifts
in economic and policy factors (such as lower emphasis on environmental issues and cheaper fossil fuels due to a prolonged global
recession) may crucially impact respondent’s assumptions concerning the signiﬁcance of these factors for the forest sector in the
future. Pätäri et al. (2016) used an industry expert Delphi panel to
identify a greater demand for energy, volatility in the fossil fuel
markets, and increasing material resource scarcity as the most
signiﬁcant sustainability megaforces shaping the European pulp
and paper industry until 2030. Nuutinen et al. (2016) studied the
adaptation of the Finnish sawmill industry in the changing market
environment and policies related to climate change mitigation to
better understand the drivers of change and their possible interaction effects using various foresight methods.
Iteration, participant and response anonymity, controlled feedback, and group statistical response are recognized as the key
characteristics of a Delphi study (Blind et al., 2001; Landeta,
2006). Some variants of the methodology, such as Policy Delphi
or Argument Delphi, highlight the importance of ﬁnding reasons
for dissensus rather than striving for consensus among the Delphi panelists. This appears to be particularly valuable in situations
characterized with changing industry strategies and market environments such as in our study. One of the key beneﬁts of the Delphi
method is that it is both easy to use and practical (Hatcher and
Colton, 2007), allowing us to bring together geographically dispersed experts at least during two iterative rounds. On the other
hand, Delphi requires real commitment from the expert panel due
to the expectations of being involved in multiple information gathering rounds. Also ﬁnding the experts may prove difﬁcult, as solid
relevant expertise is required from each panelist. Anonymity of the
respondents allows argumentation beyond the roles of the panel
members, and personal viewpoints can be brought up easily without group pressure (Linstone and Turoff, 2002).
Throughout the years, the Delphi method, along with many
other foresight approaches, has faced a lot of criticism (e.g., Hung
et al., 2008; Jiang et al., 2017; Winkler and Moser, 2016). According
to Piirainen et al. (2012, p. 464), “ethics of futures studies, the nature
of knowledge about the future, and futures methodology, which
together contribute to the quality, validity and credibility of futures
studies” have evoked discussions within the existing literature.
As regards the Delphi method, the major critique has concerned
the method’s reliability and judgmental and forecasting accuracy,
especially when long-term future is examined (Winkler and Moser,
2016, see also Lin et al., 2014; Parente and Anderson-Parente, 2011).
However, it seems that much of this critique stems from the fact
that there is some “greyness” in the technique (Hasson and Keeney,
2011) indicating that the method is quite ﬂexible and there are no
strict general guidelines on how to conduct an overall Delphi process (Wakeﬁeld and Watson, 2014; Winkler and Moser, 2016). For
example, one may question what is the right sample size or sampling technique. The ﬂexibility of the approach in general does not
however mean that a carefully planned and executed Delphi study
would not be scientiﬁcally respectable (Hasson and Keeney, 2011).
Like Jiang et al. (2017, p. 2), for example, have put it, the key idea
of forecasting is to “facilitate a discussion among decision makers and topical experts to better understand the trajectories and
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Fig. 1. Stages of data collection and analysis.

possible futures”. Thus, instead of providing accurate descriptions
of the future and indisputable facts, foresight approaches inform
thinking and help in anticipating future developments especially
in situations where objective factual data does not exist (Hasson
and Keeney, 2011; Jiang et al., 2017; Winkler and Moser, 2016).
To feed on our two research questions, we conducted a
dissensus-based expert Delphi study consisting of interviews
(Round 1) and an online survey (Round 2). The time scale of the
study was targeted toward year 2030, which is a suitable length
(15 years) for this method. Additionally, 2030 is a target year in
several EU and international policy agendas, including a Europeanwide goal for reaching a 30% rise in wood construction (for more
discussion, see Hurmekoski et al., 2015b).
In order to study the experts’ insights and ideas of the future
development of wood construction, the panelists involved in our
study were of Finnish and Swedish origin, and were required to
have in-depth knowledge and experience of the usage of wood in
multistory construction in the Nordic region. In Delphi rounds 1
and 2, the WMC value chain was broken into (1) forest ownership
and raw material purchases, (2) wood products industry and primary processing, and (3) building industry. Thus, this study has
excluded for example consultants and architects. Also, the main
goal in gathering the panel was to gain access to industry stakeholders. We made an effort to ensure sufﬁcient and diverse expertise in
the panel, but encountered some difﬁculties in ﬁnding experts for
the personal interviews with the targeted high level of professional
background for our study on the future of WMC.
A total of 18 experts were interviewed in round 1 during
October–December 2015, and 17 responded to our round 2 online
survey in January 2016. As an exception to this, two panelists participated only in round 1 and one panelist only in round 2, as shown in
Table 1. Thus, only two out of 18 interviewed panelists did not reply
to the second round online questionnaire, which indicates respondents’ level of commitment to the study. Despite our best efforts,
the panel is more of Finnish origin (12 versus 7), male-dominated
(16 versus 3), and the highest number of panelists represent the
mid-category of the value chain (Group 2 of the wood industry
experts). As can be seen, 15 of out of 19 experts had over ten years
of experience from either the forestry, wood industry or construction sectors, and acted in leadership or high professional expertise
positions, which improves the validity and reliability of our results.
Fig. 1 elaborates the research process initiated by a careful literature review and formation of the expert panel. Round 1 consisted of
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Table 1
Composition of the Delphi panel.
Country

Gender

Years of professional
experience

Profession

Type of organization

Participation in
rounds

Finland
Finland
Finland
Finland
Finland
Finland
Finland
Finland
Finland
Finland
Finland
Finland
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden

Male
Female
Male
Female
Male
Male
Male
Male
Male
Male
Female
Male
Male
Male
Male
Male
Male
Male
Male

14
22
31
1
16
15
3
26
5
22
16
23
21
15
11
11
17
12
8

Senior Vice President
Director of CSR
Managing Director
Executive
Owner
Research Manager
Field manager
Production Director
Senior Vice President
Sales Executive
Planning Executive
Managing Director
Senior Advisor
Managing Director
Managing Director
President
Vice President Market Development
Academic expert
Sales manager

Wood industry
Wood industry
Forestry
Building Industry
Forestry
Forestry
Forestry
Building Industry
Wood industry
Wood industry
Building Industry
Wood Industry Association
Forestry
Wood industry
Wood industry
Wood industry
Forestry
Building Industry Expert
Wood industry

1 and 2
1 and 2
1 and 2
1 and 2
1 and 2
1 and 2
1 and 2
1 and 2
1 and 2
1 and 2
1 and 2
1
1 and 2
1 and 2
2
1
1 and 2
1 and 2
1 and 2

personal interviews, and the qualitative data were analyzed using
thematization. The interviews addressed overall state of the forest
industries, end-use markets, sustainable development, raw material markets, and structure and cooperation of the value chain. In
the second Delphi round, the emphasis was given to the themes
and topics that were seen as the most thought provoking or controversial in the ﬁrst phase. For example, where the ﬁrst round
focused more on the raw material market, the second round comprised more of statements regarding the raw material in general,
as the ﬁrst round showed that the respondents were more vocal
and interested in the raw material itself rather than the markets
for it. Similarly, the statements regarding the current state of the
industry were kept to a minimum, as the key focus of the study was
in the future of WMC rather than on its current state.
The personal interviews in round 1 lasted from 30 min to
more than an hour, and were conducted either face-to-face or by
telephone, depending on how each expert was encountered. A summary of the ﬁndings from round 1 was sent as feedback to the
respondents before sending them a link to the online questionnaire
in the second round, approximately a week later. After preliminary
processing of the results from the ﬁrst round, feedback was given
to the panelists by summarizing the key ﬁndings of the Delphi
results, and also thanking the panelists for their active participation in the Delphi process and reminding them about participation
in the forthcoming second round survey. The second round questionnaire was formulated based on the most important issues that
emerged during the ﬁrst round, along with areas needing further
clariﬁcation. The second round was more structured and consisted
of 42 statements with a 5-point Likert scale. A few open-ended
questions were additionally used (see Röhr, 2016).
While both ﬁrst and second round questionnaires (full content
available upon request from the authors) consisted of ﬁve themes,
our analysis here focuses on one major section of sustainabilityrelated issues, although some general market environment and
industry strategic issues were also interlinked with these. As
regards the sustainability, we were interested in ﬁnding commonalities and differences regarding the experts’ perspectives on
sustainability, and to shedding light on topics that the experts
discussed when generally asked about sustainability within the
context.
In Delphi studies, and especially in situations characterized with
high requirements for an in-depth level of expertise, the composition of the expert panel is more vital than its size. Moreover, the data
collected during the personal interviews in the ﬁrst stage saturated

to a large extent, and the ﬁndings are therefore likely to represent
a sufﬁcient body of information for the analysis of the two research
questions at hand. Nevertheless, it is important to keep in mind the
limits to the generalizability of our ﬁndings, and for example, no
comparison across the two countries can be made, mainly due to
the limitations in panel composition and its background characteristics and the qualitative nature of our analysis.
Results of the Delphi rounds
Round 1 personal interviews
Sustainability is a very broad topic, which can be discussed e.g.
from the viewpoints of its various dimensions (e.g. environmental,
social, cultural, and economic), or by the level of various decisionmaking bodies (e.g. society, organizations, individuals) (for linkages
to construction and living, see e.g. Hodge, 1997). In our study, sustainable development/sustainability was approached with a rather
wide angle and during the interviews we were not aiming to provide an exact deﬁnition of the term. The goal was not only to ﬁnd
commonalities and differences in perspectives among the panelists
on sustainability issues, but also to shed light on which topics the
interviewees discuss when generally asked about sustainability.
Overall, the conversations showed that climate change -related
regulation and general attention to these matters was seen as
the main driver for the growing popularity of the WMC. For the
most part the discussions were only concerned with the environmental aspects of sustainability, although one interviewee did
discuss social aspects as well. However, this panelist talked about
employee safety as a topic that used to have greater importance
in the WMC value chain. The effect of WMC on both biodiversity
and climate change were identiﬁed, but for the most part, the panelists saw potential in the aspects related to climate change and
overall ‘greenness’ of the WMC. One panelist stated that wood
building in general is a positive matter in terms of carbon storage for consumers most concerned about climate change, whereas
those concerned about biodiversity might not positively view the
wood-based construction industry. Coherence of regulation and a
range of existing environmental policies driving societal sustainability was not elaborated in more depth at all. This was slightly
unexpected, but perhaps simply associated with the practical or
professional orientation of our experts.
All interviewees viewed sustainability as an area that was either
already important, or at least growing in importance, but the under-
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lying cause of this importance was an area in which the panelists
held differing views. When enquired about how the environmental
consciousness of consumers affects the industry, some considered
there to be an effect, whereas others saw institutions, such as
governments and NGOs, as drivers for the demand for more environmentally friendly products. However, due to the nature of the
construction industry overall, the end users and their views were
seen to only have marginal importance in the construction planning process. Several panelists did consider the consumer demand
for green building to be growing, and possibly having more importance in the future, as the following example shows: “It just may be
that the demand from consumers will direct our actions more in the
future. – This is important to younger people” (Sustainability executive from a wood industry company, 22 years of professional
experience, Finland)
More skepticism toward sustainability as a driver was identiﬁed
by the interviewees working in the building industry. One of them
perceived green building certiﬁcates merely as a tool to ‘keep property owners calm’, while another one stated that they ‘only build
green because that is what they personally wish to do’, and a third
one observed that ‘environmental aspects are merely an undercurrent, and that quality and esthetics matter the most’. The decision
regarding which projects are undertaken depend on the end user
and their willingness to pay for certain aspects of a building, at
least from the perspective of the builder. This is elaborated by the
following quotes: “It begins with the consumer, what the consumer is
willing to pay for is what we will do” (Executive from a building company, 26 years of professional experience, Finland); and “I wish to
believe that consciousness is growing through positive things. – Being
ecological in combination with comfort [of living] will create pleasure.” (Executive from a building company, 1 year of professional
experience, Finland)
The most potential aspect linked with sustainability was seen
as stemming from the ecological nature of the wooden building
material. Very few panelists believed this potential to currently be
well captured in WMC marketing and communication, while others
explicitly observed that it is not utilized sufﬁciently. For example,
two panelists blamed the wood processing industry for not using
[forest] certiﬁcates more effectively as a sales tool. One panelist saw
sustainability as a competitive advantage of WMC, but only after
technical building requirements are ﬁrst met, and once wood-based
solutions in construction are placed at the same level as alternative
materials in terms of competitiveness. The following quote illustrates this stance: “It [sustainability] is something that will help us
surpass [other materials]) if we can get to the same level in terms of
competitiveness and technical knowhow.” (Executive from a wood
industry company, 5 years of professional experience, Finland)
Overall, panelists expect the importance of sustainability and
the use of green building schemes to grow in the future, as well
as offering potential for spreading WMC. The main issues were
concerned with how to capitalize on sustainability in the marketplace. Some panelists believe the wood industry itself is incapable
of building successful products that utilize positive environmental
aspects to their advantage. Some interviewees perceived that the
positive effects that WMC has on the issues discussed under the
sustainability umbrella are taken for granted within the industry
itself. Others perceived with some arrogance that ‘the end users
do not properly understand sustainability, or that it is only a small
part of the decisions that go into the process of choosing housing’.
One Swedish panelist felt that ‘there are too few positive examples
that could build consumer understanding’. At the very extreme,
some panelists were sceptical about whether consumers are actually willing to pay anything for sustainability, as the quote below
demonstrates: “It [the choice of material] is only a discussion about
price” (Sales manager for a wood industry company, nine years of
professional experience, Sweden).
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In a few cases, locally produced food was seen as one channel toward improving consumer alignment with sustainable living.
This was brought on by the growth of environmental awareness
based on everyday choices, as elaborated by an interviewee: “. . .a
more natural way of living, such as locally produced food, a certain
kind of lifestyle., . . . for these people, wood has a certain status.” (Academic expert, 12 years of professional experience, Sweden), and “I
think sustainability will enable a stronger local industry. Swedish milk
is one example, as it is almost sacred to consumers, and it is somewhat
similar as the wood industry operating with low margins. If we don’t
ﬁnd support for local products, then we are drying out the industry.”
(Executive at a wood industry company, 15 years of professional
experience, Sweden)
To sum up, the growing interest in sustainability was seen to
emerge as a major market opportunity for the wood and woodbuilding industries. However, the main difference between the
views of panelists was regarding where and through which mechanisms this potential could be transformed from an interest into
a viable business, as clearly summarized by the following quote:
“There is a difference between interest and when it [the importance of
sustainability] actually happens. . . But the direction is toward more
green building, and it is the future.” (Field manager at a forestry
organization, three years of professional experience, Finland)
Round 2 online survey
Sustainability-related aspects in the WMC were further evaluated in Round 2 by elaborating both the likelihood and desirability
of ten statements (the rest of the Delphi survey is not reported here,
but the reader is referred to Röhr (2016). Most of the statements
in Delphi Round 2 were based on issues commonly raised in the
Round 1 interviews. As very little spontaneous speech occurred
concerning regulatory aspects around sustainability, these were
not emphasized in more depth during the second stage of our study.
In addition, some new issues raised by only a few panelists in Round
1 were also taken into account, as they opened up possibilities for
more general reﬂection.
According to the breakdown of responses in Table 2, the
sustainability aspects were expected to increase signiﬁcantly in
importance toward 2030. In general, the desirability aspect was
given a higher value than the likelihood of its occurrence, indicating
the role of uncertainty in the external market environment.
Overall, the panelists considered it both highly likely and desirable that consumers of 2030 will be driven by the aim to ﬁnd more
sustainable solutions for housing. However, there still appears to
be room for sustainability to grow as a driver of purchasing decisions regarding housing, and this avenue as a selling argument was
seen as very desirable among the industry professionals. Regarding
statement “By 2030, the life cycle costing of buildings will have significantly more effect on decision-making in large-scale building projects
than purchase price”, the panelists fully agreed that it is desirable
and its’ likelihood was also very high (76%). This topic was already
discussed in Round 1, and it appeared to cause diverse opinions as
some respondents felt that it is currently difﬁcult for wood to compete on a purchase price only. The main channels through which the
competitiveness of wood material -based building solutions could
increase in the future were growing consumer demand for sustainable living and the emergence of wood construction as a modern
way of living. A regulatory environment was also seen as a necessary factor for creating favorable development in the building
sector, e.g. via the emergence of hybrid building material -based
solutions.
Regarding building certiﬁcation, and speciﬁcally the complexity of future schemes, an issue raised by a couple of respondents
in Round 1, a clear majority (76%) of the panelists felt that the
bureaucracy involved in the certiﬁcation schemes will be difﬁcult to
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Table 2
Likelihood and desirability of the WMC toward 2030. Scale: low 1–2, medium 3, high 4–5 on the 5-point Likert scale.
Statement
By 2030, the consumer demand for sustainable living is a signiﬁcantly stronger driver for wood construction

By 2030, consumers will view wood construction as a modern way of building

By 2030, the housing regulation has become more suited for large-scale wooden buildings

By 2030, the life cycle costing of buildings will have signiﬁcantly more effect on decision-making in large-scale
building projects than purchase price
By 2030, most building renovation in urban space will involve wooden building solutions

By 2030, large-scale wooden construction, such as wooden multistory building projects, has become the most
important segment within wood construction
By 2030, sustainability has become a megatrend in the housing market

The future of wood building is in hybrid buildings, jointly using other materials, such as concrete and steel,
where they bring the most beneﬁts.
Future certiﬁcation schemes will be difﬁcult to manage for smaller businesses, due to the bureaucracy involved

The importance of wood as a construction material will be mainly based on its environmental impact

manage for smaller businesses in the future. In fact, no respondent
considered this an unlikely future. Simultaneously, 65% of respondents felt this future to be either undesirable or very undesirable.
The last claim in Table 2 “The importance of wood as a construction
material will be mainly based on its environmental impact” received
highly varying responses. As the question discussed below regarding environmental impact vs. personal health suggested, the health
issue was seen as a stronger driver when only these two choices
were presented.
The discussion concerning the main reasons why an end user
would prefer living in a wooden building was something that was
frequently approached during the Round 1 interviews. To further
highlight this topic, Round 2 included a speciﬁc question that was
aimed at understanding more of the two alternative marketing
viewpoints: “Which of the following do you see as the main rationale
for consumers to choose living in a wooden building: A. The building
is environmentally friendly or B. The building has signiﬁcant health
beneﬁts in comparison with other alternatives”. Based on interviewee
responses, personal health beneﬁts surpassed generic environmental beneﬁts as the main rationale for choosing wood over other
possible materials in housing (see Fig. 2).
Based on Fig. 2, environmental aspects appear to be a more
important choice criteria amongst the professionals identiﬁed as
mid-category wood-industry processors: four out of six panelists
identiﬁed it as their main rationale. The majority of panelists,
identiﬁed as forestry professionals and representatives of the building industry, assumed consumer rationale for choosing a wooden
building to be “the health beneﬁts arising from wood”-argument.
Due to the small number of panelists, the insights in Fig. 2 are
naturally just indicative and the topic deserves further research.
Discussion
Sustainable development is a key topic in reaching the acceptability of bioeconomy in the forest sector and in society in general.
Despite this, quite limited understanding exists on the interlinkage

Low
Medium
High
Low
Medium
High
Low
Medium
High
Low
Medium
High
Low
Medium
High
Low
Medium
High
Low
Medium
High
Low
Medium
High
Low
Medium
High
Low
Medium
High

Likelihood (%)

Desirability (%)

0
24
76
0
12
88
6
35
59
0
24
76
0
29
71
12
29
59
0
29
71
0
12
88
0
24
76
24
35
41

0
12
88
0
6
94
6
0
94
0
0
100
0
18
82
0
29
71
0
6
94
0
24
76
65
18
18
41
24
35

between environmental sustainability and building regulations as
driving forces for the future of wood use in the multistory construction business, which due to the long-standing role of building as a
carbon storage is a core for developing sustainable forest bioeconomy. As environmental attitudes in society tend to develop through
increased knowledge and even experienced discomfort and harm
from environmental problems, it is also foreseen that in the future a
greater proportion of consumers is likely to seek more environmentally friendly alternatives in housing. Regarding all these aspects,
wood material in modern urban construction has some deﬁnitive
advantages, which has become visible especially among younger
consumer segments (see Hoibo et al., 2015). Our study has aimed
at eliciting some new insights on the future of WMC based on a Delphi approach conducted among value-chain actors in Finland and
Sweden, two Nordic countries in the forefront of advancing forest
bioeconomy.
This background gives rise to our ﬁrst research question: How do
value chain actors perceive the role of various environmental issues to
characterize the sustainable future of WMC? Overall, based on the
results of Delphi Rounds 1 and 2, most panelists perceived the
importance of the issues related to sustainable development to play
an increasing role in the housing market, but it was not clear to
what extent this would be originating from recognition of actual
end user needs. According to the panelists, the growing emphasis of wood as a sustainable building material in WMC is mainly
driven by changing building regulation, and only a few of them
voiced it as echoing from changing more sustainability-oriented
consumer values. It also became quite evident that the panelists
with dominantly practical professional backgrounds wished for a
favorable regulatory environment toward 2030 to enhance positive
development for the use of wood in the multistory building sector.
Despite this, the actual uptake of wood in multistory construction
could still take considerable time and effort (see also Hurmekoski
et al., 2016), and happen, for example, via the emergence of hybrid
building material-based solutions (Wang et al., 2014). Coherence of
building regulations, such as the mismatch between topical energy
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Fig. 2. Assumed main rationale for consumers to choose between alternative beneﬁts arising from WMC.

efﬁciency questions and the role of buildings as a long-standing
carbon storage, were examples of issues not discussed in Round 1,
possibly due to panel composition including a rather limited input
from e.g. the competing concrete based building sector.
Regarding our second research question of What is the likelihood and desirability of sustainability-related demand and
regulatory aspects for the future of WMC toward 2030?, our
Round 2 results conﬁrmed the weight of perceived likelihood of
sustainability-driven WMC to be lower than the desirability of the
foreseen development. However, the panelists saw it as both highly
likely and desirable that consumers in 2030 will be increasingly
driven by the aim of ﬁnding sustainable solutions for housing. In
parallel, as mentioned, there was a high uniformity that a favorable regulatory environment “pro-wood” is also needed to create
positive development in the WMC sector. When it comes to health
issues and materials used for housing, consumers may have limited knowledge (Keith, 2011), while increased use of ﬁre sprinkler
systems in buildings is an issue of concern. There was also some
indication that higher age panelists are more skeptical on whether
consumers are actually willing to pay for higher level of sustainability in housing per se. This could reﬂect the traditional (or
conservative) mind-set of our panelists with on average over 15
years of professional experience in forestry-wood-construction –
value chain. However, our data was not sufﬁcient to dwell this issue
any further.
Our ﬁndings are somewhat in line with earlier consumer studies on generic wooden construction materials in the Nordic context.
For example, Roos and Nyrud (2008) found that “green” consumers
for Swedish and Norwegian DIY-markets for ﬂooring and decking were more often women, had a higher level of education, and
preferred items with product warranties. According to Toivonen
(2011), consumers e.g. relate domestic origin as an interlinked
attribute with the environmental quality of (wooden) products.
Holopainen et al. (2014) found consumers of the Finnish outdoor decking market to associate their needs to acquire more
information with environmental effects of wooden products to
social aspects of sustainability, including legal origin and employee
responsibility. These results point out that there is a segment
of consumers associated with a sustainability-oriented lifestyle
(such as LOHAS categorization, see e.g. Beltz and Peattie, 2012 or
Häyrinen et al., 2016 in the context of forestry), and is likely to
grow in the future. This would be in line with our results where
sustainability-related concerns are more commonly brought up
among younger age panel members.

Environmental and environment/human health -related wood
product characteristics are currently gaining growing attention in
consumer decision-making (see for example Burnard and Kutnar,
2015, Keith, 2011). This trend is supported by an increasing general
interest in personal health and environmental problems already
being of major scale in many heavily populated regions around
the world. However, there is still likely to be a gap between
sustainability-related attitudes and behavior regarding wooden
products even among younger generation in the Nordic countries.
Thus, one important road for future research would be to analyze in
more detail how consumers actually decompose the multifaceted
concept of sustainability around WMC, and to study how they value
the various aspects of sustainability in connection with their personal housing and living decisions.
Interestingly, according to our study, one important channel to
improve consumer alignment with sustainable living originated
from locally produced food, and the growth of consumer environmental awareness based on these everyday choices. It would
therefore be worthwhile for future research to more explicitly link
the analysis of consumer behavior concerning wood and food products (e.g. Autio et al., 2009; Reisch et al., 2013), or of green products
in general (Maniatis, 2015). Analysing sustainable construction not
only from material choice point of view can be also worthwhile, for
example including aspects related to social sustainability of production and consumption (see e.g. Toppinen et al., 2013; Wang
et al., 2014).
Based on the observed few differences on how the future of
WMC was perceived across the value chain stages, it would be interesting in future research to also focus on analyzing the future of
WMC rather as a business ecosystem consisting of a richer network
of actors than in our value-chain based set-up (Pulkka et al., 2016).
Furthermore, various options for orchestrating new business model
development (Brege et al., 2014; Lessing and Brege, 2015) should be
further investigated. From this perspective, it would be necessary to
draw evidence from practical examples on recent or on-going construction projects in certain locations to gather more speciﬁc and
up-to-date understanding of the structure and functioning of the
wood-based construction ecosystem in both countries and beyond
them.
Finally, it is important to acknowledge that the Delphi approach
has also received criticism and its reputation has been slightly tarnished due to examples from the literature where careless selection
of experts, poorly formulated questions, or lack of time to carry out
the study have taken place (for a review, see e.g. Landeta, 2006).
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Therefore, we acknowledge that there would be scope in the future
to combine various foresight approaches to build a more multifaceted analysis of the future of WMC in the Nordic region.
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