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Abstract: As the construction sector continues to be associated with highly energy-intensive
practices leading to excessive carbon emissions, governments in many countries are promoting
a shift towards greener building practices, like the use of wood in multistory construction (WMC).
Meanwhile, local-government actors (e.g., municipalities) often act as important gatekeepers of urban
development given their authority to oversee or approve zoning and land-use plans. Despite this
fact, they are not much focused on in existing WMC research. This qualitative interview study serves
to fill a gap by studying municipal civil servant perceptions regarding WMC, using Finland as a case
study. Civil servants were asked to elicit their personal opinions on WMC, and what they perceived
as favorable or unfavorable about using wood as a multistory construction material. Results show
increasing support for WMC, and that this is due to key benefits made possible by the technical
qualities of engineered wood products in emerging WMC projects. These products permit both the
adoption of rapid construction practices that enhance citizens’ quality of living, and also the sourcing
of local renewable building materials that support local industries. On the other hand, barriers to the
use of wood were identified, such as inadequate information distribution, a limited number of WMC
industry actors, and inefficient policy measures.
Keywords: wood; multistory construction; path dependency; sustainable built environment;
municipal perceptions

1. Introduction
As the construction sector continues to be associated with energy-intensive practices
responsible for excessive carbon emissions, the consumption of largely nonrenewable materials,
and environmental degradation, numerous governments are shifting towards greener building
practices, e.g., References [1–6]. One component of this shift focuses on the materials used in building
construction, since material efficiency impacts energy consumption and greenhouse-gas emissions [7].
Lately, attention has been placed on the role of wood, as it is a renewable building material that can
contribute to sustainable development goals [8]. In countries like European Union (E.U.) states and
Canada, key policies are linked to the rise of wood construction in the building sector [8–10]. In the
United States (U.S.), legislative backing for the development of wood construction was seen through
the introduction of the Timber Innovation Act of 2017 [11]. Consequently, several of these policy
initiatives focus on the development of wooden multistory construction (WMC), that is, buildings
of four or more stories whose primary loadbearing frame is made of wood or engineered wood
products (EWP).
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Despite such sustainability agendas, the diffusion of WMC has been slow due to what is described
as a path-dependent construction regime [12–14]. A recent metastudy identified seven regularly cited
barriers in WMC: higher building costs, lack of wood construction-industry expertise, challenging
or nonexisting standardization of building codes, skepticism regarding wood-material durability,
physical and technical challenges of wood, the traditional culture of the construction industry, and a
lack of EWP availability [15].
While the metastudy provides a firm literature overview about the development of WMC,
it also acknowledges that research attention has been focused predominantly on industrial actors
(e.g., architects and engineers). This limits the scope of discussion on potential drivers and barriers
of WMC diffusion, as there are other important stakeholder groups influencing urban-housing
development (e.g., end users, residents, local-level civil servants and politicians, etc.). The current
study attempts to bridge this knowledge gap by providing information from the perspectives of
municipal civil servants who work in city planning and development leadership positions.
Finland was chosen as a case study given that the national government has a long history of
engaging with wood construction through promotional and developmental campaigns aiming to adopt
WMC into the domestic housing market [16,17]. Currently, the national bioeconomy strategy aims to
foster the growth of domestic forest industries through value-added products [18,19] and sustainable
and renewable material alternatives [20] that lower the impact of greenhouse-gas emissions [21–24].
These objectives are also driving the national agenda for promoting WMC [25]. In 2011, support for
WMC culminated with the major legislative change that permitted WMC buildings of up to seven
stories for construction. While earlier attempts at integrating WMC into the multistory housing market
failed to normalize [13], the current signs are more promising. Yet, one estimate predicts that only 6%
of dwellings in the 2018 housing market will be WMC [26]. Another report indicates that between
2018–2020 approximately 183 WMC projects will be initiated—twice as many as were started between
2010–2017 [27].
That government regulations promoting sustainability are the main impetus for the rise of WMC
into the Finnish housing market [10] is perhaps not surprising given the top-down approach with
which the bioeconomy transition is being realized in Finland [28]. This is noticeably distinct considering
that material innovations in the construction sector traditionally stem from either a desire by the end
user to change the product or from a desire by the builder to affect cost and material availability [29].
Therefore, information from municipal stakeholders regarding their perceptions or preferences toward
WMC would be useful to unraveling its future potential. Unfortunately, such data are very limited,
and not only in the international literature [14,30–35], but in the Finnish context as well. Studies from
Finland have focused on topical lenses (e.g., technical innovation, the role of sustainability) as opposed
to providing a comprehensive view on general stakeholder attitudes, perceptions, or preferences for
WMC [10,36–39]. In addition, those studies usually discuss the role of public actors as drivers for
WMC diffusion [36], but rarely explore how these actors perceive their own role and engagement in
this context.
Framing civil-servant viewpoints is necessary given the responsibility they hold to steer
city-planning objectives. According to the Ministry of Environment’s Land Use and Building Act,
municipalities are authorized to oversee and approve the planning of all zoning maps in Finland [40].
With this authority comes the capacity to force builders to comply with material preferences (like wood)
by decreeing zoning regulations. As an example, this power was legitimized by the Supreme Court
of Finland in 2015, when the court upheld the decision by the City of Helsinki to zone the Honkasuo
neighborhood to be built from wood [41–43]. Yet, regardless of this legal capacity, and the national
government push for WMC development, most municipalities rarely enact such regulations.
What cannot be assumed is that the slow diffusion of WMC in Finland directly results from limited
municipal support, or from difficulties pushing through WMC zoning plans. Likewise, what drives
local government to support WMC diffusion does not likely hinge solely on national-level strategies
and aims (e.g., the Bioeconomy Strategy [25]). Instead, it would be beneficial to determine how civil
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servants individually perceive residential WMC, and how they comprehend their role and capacity
to implement WMC within city development plans. By defining individual perceptions, a broader
understanding of what impacts WMC diffusion in residential urban development can be assessed.
2. Materials and Methods
A qualitative approach was used to determine the perceptions held by municipal civil servants.
Semistructured interviews were chosen as the best method to gather data since the process allows for
the interactions and diverse perspectives of the interviewer and participant to foster the creation of
new themes apart from those originally being explored [44]. Given the limited number of perceptional
studies on WMC, it was anticipated that new themes could arise.
The interview questionnaire was designed using Ajzen’s [45] theory of planned behavior (TPB) as
a general framework (Table 1). TPB measures a participant’s intention to perform a behavior based
on three antecedents: personal attitudes, subjective norm, and perceived behavioral control. Here,
the behavior component of the TPB framework is the implementation of WMC projects and the attitude
component refers to the civil servants favorable or unfavorable appraisal of performing the behavior.
Furthermore, the subjective norm component refers to social pressures that motivate a civil servant to
engage (or not to engage) in the behavior, and behavioral control refers to the civil servants perceived
difficulty to engage in the behavior [44].
Table 1. Interview questionnaire theory of planned behavior (TPB) themes and their guiding concepts.
TPB Antecedent

Overview of Thematic Questions

•
•
•

Personal opinion on wooden multistory construction (WMC)
(advantages/disadvantages)
Municipalities current housing strategy
Municipalities formal criteria for built environment

Subjective norma

•
•
•
•

Stakeholders involved in WMC planning decisions
Stakeholder opinion on WMC (advantages/disadvantages)
How end users desires affect WMC planning and project implementation
Methods of communication between stakeholders

Perceived
behavioral control

•

Process for gathering new information on WMC

Attitude

While TPB studies are usually carried out through quantitative analysis, qualitative TPB studies
(i.e., elucidation studies) are used to explore commonly held beliefs in a research population prior
to implementing a qualitative study [46]. Because the scope of this paper is to report civil-servant
perceptions and then distribute a follow-up survey based on the topics discussed by civil servants,
this framework was also found most suitable for the research. It should also be noted that the
results of this paper include only the analysis of the attitude components [45] from the interviews.
Thus, the analysis of the subjective norm and perceived behavioral control components are excluded,
but, together with the attitude component investigated in this study, would form the precursor for a
more detailed analysis on the subject.
Contact details for civil servants were gathered through professional references or online
webpages. Eleven interviews were conducted between May 2017 and January 2018. These participants
represent six large-scale municipalities of Finland: Espoo (making up part of the capital-region
metropolis and the second fastest-growing municipality in Finland in the last five years); Helsinki
(the capital and largest metropolitan city); Seinäjoki (a growing city with a strong wood-industry
region); Turku (the country’s oldest city that also enjoys a strong industry and service sector);
and Uusikaupunki (a small city with a booming industry sector that has resulted in both a 2% increase
in population in 2016–2017 and a high demand for residential housing). For the last five years, all these
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municipalities, except Rauma, have been experiencing an uptrend in population [47]. Together, these
municipalities comprise roughly one-fifth of the population of Finland (Table 2).
Table 2. Municipalities represented by interview participants.
Municipality

2017 Population

% of Total Population

% of Population Change 2012–2017

Espoo
Helsinki
Rauma
Seinäjöki
Turku
Uusikaupunki

279,044
643,272
39,620
62,676
189,669
15,752

5.06%
11.67%
0.72%
1.14%
3.44%
0.29%

7.96%
6.11%
–0.56%
4.98%
4.98%
1.61%

1

Data provided by Statistics Finland (2018) [47].

The professional roles of the civil servants interviewed included high-level strategic planning
and development positions or project-management positions (Table 3). For the sake of anonymity,
participant administrative titles were not used in conjunction with their corresponding municipality.
The semistructured questionnaire was presented to participants prior to the interview. All interviews
were held in English at the respondents’ office. The average length of the interviews was 60 min.
All interviews were audio-recorded then transcribed.
Table 3. Interviewees by their professional role.
Interview

Position

1
2
3
4
5
6
7
8
9
10
11

Project Manager, Architect
City Development Director
Master Designer, Architect
City Mayor
Senior City Architect
Regional Architect
Director of City Planning
Senior City Architect
Land Use and Development Expert
City Development Director
Director of City Planning

The interview transcripts were analyzed using Schrier’s [48] method for qualitative content
analysis (QCA). This method identifies themes within the data and simultaneously accounts for the
frequencies with which said themes present themselves across the data [48,49]. Phenomena discussed
in the interviews are deductively and inductively grouped and categorized into a “coding framework”.
The resulting framework is then systematically used across the data to divide the transcripts into
units of codes based on the subcategories of the framework. Then, each unit of code is grouped
under no more than one subcategory from each main category. This procedure quantifies how often a
subcategory appears in the data. As a result, the beliefs commonly mentioned by the civil servants are
grouped into categories and the appearance of categories can be counted across the data.
To ensure that the coding framework is reliable at capturing the codes into the appropriate
subcategory, a consistency check was performed. A reliable framework should work to ensure that
units of code always end up in the same subcategory, regardless of the person using the coding
framework, or at what time the coding framework is being used. In this study, a reliability check was
performed on 79 units of code, and attitudes were matched with the original category in 83% of codes,
which can be deemed as sufficient in level.
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3. Results and Discussion
3.1. QCA Thematic Coding Framework
When applying QCA to analyze the data for civil-servant attitudes (i.e., favorable or unfavorable
appraisals of WMC development), phenomena were split into “Contributing to WMC diffusion”
(i.e., favorable attitudes), “Hinders WMC diffusion” (i.e., unfavorable attitudes), or “Neutral opinions”.
Between these categories, 36 subcategories (i.e., themes) were elicited from the interview data (Table 4).
It is a common practice in QCA to create an “Other” subcategory into the coding framework to capture
information that might go undescribed by the coding framework. In addition, neutral opinions were
rarely expressed and lacked consensus between civil servants; therefore, no themes could be developed
from this data pool and it is excluded from Table 4.
Table 4. Qualitative content analysis (QCA) thematic coding framework results for the main category
“Attitudes”.
Contributes to WMC Diffusion (Benefits)
Supports sustainable development
Climate and environment
Promotes business innovation
Supports local industries
Branding and marketing opportunity
New construction opportunities
Price competitiveness
Improved safety
Prolonged building lifespan

Improved built environment
Improved living environment
Construction and renovation ease
Novel and flexible design
Improved housing quality standards
Supports the national forest sector
Interest in WMC, general support
Other

Hinders WMC Diffusion (Barriers)
Financial uncertainty
Lack of experienced designers and planners
Lack of available builders
Stagnant wood-industry development
Policy and regulation challenges
Difficulty accessing WMC information
Branding and marketing unimportant
Lack of general knowledge about WMC
High cost level
Engineered wood product (EWP) material limitations

WMC building lifecycles are uncertain
Safety concerns
Lacking project communications
Limited end-user WMC expectations
End-user apathy towards WMC
Limited support from municipalities
Design or planning limitations
Limited WMC interest, general opposition
Other

3.2. Civil-Servant Attitudes towards WMC—Benefits
3.2.1. Perceived Economic, Technical, and Lifestyle Benefits of WMC
When analyzing the favorable attitudes held by civil servants, it was evident that all the themes
constituted benefits associated with choosing to develop WMC. Furthermore, these benefits could
be organized into three major groups: economy, lifestyle, or technologies (Figure 1). These groups
encapsulate the overarching areas of consideration that civil servants contemplate when engaging in
WMC. Furthermore, relevant beneficiary actors can be identified within these groups, as civil servants
discussed the stakeholders who are positively affected by these different aspects of WMC.
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should be noted that this is contingent on the exposure of wood material in the home.
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who thought wood made dwellings more aesthetically pleasing, but it should be noted that this is
contingent on the exposure of wood material in the home.
Resident “safety” was mentioned once, with an idea that WMC project are less noisy and dusty
during assembly phase, thereby impacting the neighborhood in a more positive manner than would be
the case with concrete-based building projects. Other benefits to municipal residents were discussed
in the context of the “built environment”. These focused on the aesthetic improvements provided by
WMC, such as using wood materials to reduce urban stress, using wood materials to create distinct
and recognizable districts within a city, and using wood materials to highlight the historic wooden
districts within older cities. These conversations indicate that there may be a local-level cultural design
preference for the use of wood. This is captured by one civil servant saying:
The area where that [WMC] is built, there [are] old wooden building from the end of the
19th century, these really old buildings. So, it looked really nice. If we think that there
are the concrete buildings, let’s say that the whole status of the area would change totally.
(Development Director, 10)
The WMC technology grouping exemplifies how WMC building technologies simplify or
improve construction processes for builders or developers relative to those technologies used by
the concrete dominated, business-as-usual (BAU) regime in Finland. This group includes the themes
“new construction opportunities, prolonged building lifecycles, construction and renovation ease”,
and “novel and flexible designs”. For example, some civil servants mentioned that the lightness
of EWP frames used in WMC allowed previously unfeasible “construction opportunities” on sites
that have poor soil (While not clarified in interviews, “poor soil” is understood to mean certain
soil characteristics, like texture and composition, that may cause heavy buildings to sink or become
unstable): “Of course, they are light, and we have very bad soil in our city for new constructions.
The older, good ground is already used, so that’s very good that they are so light” (Architect 3).
Two civil servants believed that the EWP frames help to “increase a WMC building’s lifespan”.
One civil servant explained that, because WMC buildings can be consistently repaired with ease,
it extends the buildings’ overall durability and use of life by preventing the early demolition associated
with difficult-to-repair concrete-frame buildings. The second civil servant pointed out that wood
frames can be recycled and used again. Some civil servants mentioned that WMC is “easier to construct
or renovate” because projects are faster to mount in the construction phase or because EWP frames are
lighter and require less heavy machinery on site. This was thought to make renovation work faster,
and to ease the tight construction of new buildings between pre-existing buildings. Moreover, various
civil servants discussed aspects of WMC’s “novel and flexible designs” opportunities. Mentioned twice
was the potential to change the size of dwellings postconstruction, as WMC projects are not limited
by load-bearing walls in the way concrete projects may be. The capacity for WMC to be efficiently
assembled as a modular space element in a factory was discussed by two civil servants. Lastly, it was
stated that WMC allows for “nice architecture” designs but no elaboration was given on what aspects
of WMC made it as such.
3.2.2. Interdependent Benefits between Categories
The three major WMC groups, economy, technologies, and lifestyle, are clearly interlinked,
as certain aspects of these benefits are contingent to one another. Some civil servants believed that the
WMC building technologies (e.g., EWPs) can be economically advantageous and “price competitive”
relative to other building materials. Having local EWP factories was thought to reduce the logistical
costs of the project’s building materials. WMC’s higher speed of assembly was also linked to reduced
labor hours and project cost. Lastly, certain cost considerations associated with the prevention of
material damage were thought to be similar between concrete and wood materials. The following
quote serves as an example:

Buildings 2018, 8, 159

8 of 15

On [WMC] site they have this huge tent over the building site, so it will cost more than
normal. But in fact, you should have the same tent with concrete because there are many
cases where water makes damages on the building site, when it’s constructed. (Architect, 1)
The building technologies used in WMC, and particularly their capacity to contribute to “novel
and flexible designs”, were perceived to hold potential for disrupting the current standard of living in
the residential housing market. Three civil servants described how they perceive WMC could elevate
housing quality standards, with one architect specifically referencing cross-laminated timber building
systems with whole-space elements as the key in this process: “I think, for example, this CLT system
with whole space elements, it can be architecturally interesting and to bring some good quality, [that]
we don’t have nowadays” (Architect, 3).
With WMC providing end users with new standards of living, civil servants perceived that certain
WMC features can be “branded or marketed” to increase consumer awareness. Two civil servants
said they personally thought branding and marketing could be used to promote their municipalities’
urban-development agendas. For example, promoting a “smart and clean” city was described as a
“trendy” experience that makes the city a more desirable place to live. In contrast, one civil servant
believed that the promotion of positive WMC features should rest solely on market actors. This is
interesting because it was previously argued that municipalities are aware of the marketing potential
of WMC [37], but perhaps not all municipal actors see it as part of their role or responsibility to market
the benefits of wood to consumers. The conflicting nature of statements is elaborated below:
You can utilize it to create a better brand for your municipality, and I think that’s the most
important thing for the cities, to insist it in the plan if they are doing that. (Development
Director, 10)
If we are thinking marketing, so, I think wood industry and building companies, they
should market more those positive things which are connected to the wood as a material.
(Architect, 8)
More than half of the interviewed civil servants alluded to personal opinions on how WMC
possesses holistic environmental or sustainable aspects, but only one participant expressed robustly
what this means to them. The participant explained how wood stores CO2 and reduces “peak
emissions” associated with construction, and then described WMC industries as “smart and clean
businesses” that fulfil economic and sustainable development objectives. Furthermore, they explained
this to be a personal key reason for promoting WMC. Below is a short excerpt of the discussion:
I think what’s relevant in building in wood it’s, nowadays because of the climate change,
it’s very important to have ways to diminish the CO2 emissions [ . . . ] I think one of the
main reasons I want to promote it is that when you build any building, the CO2 emissions
are very high. (Architect, 1)
One civil servant did mention that WMC is useful for mitigating climate change effects but did
not expand on how or why. As seen below, it was stated in the context of garnering WMC support
through the branding of the positively associated benefits of WMC:
And, when [WMC] it’s combined also to promoting local economy [like] when you buy from
local factory, it’s good. When it’s combined to climate change it’s even better. I don’t know
but maybe it’s better to have WMC buildings from environmental point of view. I don’t know.
(Development Director, 2)
In all, four civil servants described WMC as an “ecological” material or ideological way of life,
but as can be seen by the following quote, no one defined in definite terms what this meant: “You can
say it’s an ecological way to live” (Mayor, 4).
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3.3. Civil Servants’ Attitudes Towards WMC—Perceived Barriers
When analyzing the range of unfavorable attitudes presented by civil servants, it is apparent that
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concrete
further complicates WMC industry development [37]. The following examples indicate theindustry
strong
further
complicates
WMC
industry
development
[37].
The following examples indicate the strong
path
dependency
of the
Finnish
construction
industry
culture:
path dependency of the Finnish construction industry culture:
In Finland we have about five big companies, and they are very old-fashioned. They build
In Finland we have about five big companies, and they are very old-fashioned. They build
concrete buildings, they have their element factories, and their systems. In fact, the systems
concrete buildings, they have their element factories, and their systems. In fact, the systems
are quite common, they have been made together with Finnish, standardization committee
are quite common, they have been made together with Finnish, standardization committee
in the 1970’s and they all use the same systems. (Planning Director, 11)
in the 1970’s and they all use the same systems (Planning Director, 11).
Whenever
about
andand
make
some
initiatives
to promote
wooden
structures,
there’s always
Wheneverwe
wetalk
talk
about
make
some
initiatives
to promote
wooden
structures,
there’s
builders
and
concrete
building
constructions
lobbying
their
ideas.
(Planning
Director,
11)
always builders and concrete building constructions lobbying their ideas (Planning

Director, 11).
In the end, the path-dependent nature of the construction industry was cited as causing a shortage
of skilled
workforce
who
can implementnature
WMC projects.
The limited number
skilled
WMC
In the
end, the
path-dependent
of the construction
industryof was
cited
as designers
causing a
and
lack
of
available
professional
builders
are
additionally
perceived
to
cause
increased
shortage of skilled workforce who can implement WMC projects. The limited number riskiness
of skilled
and
sometimes
higher
In one
conversation,
it was are
mentioned
that the
largest building
WMC
designers
and project
lack of cost.
available
professional
builders
additionally
perceived
to cause
increased riskiness and sometimes higher project cost. In one conversation, it was mentioned that the
largest building developers are less likely to bid on WMC projects solicited in small municipalities
when the developer could be building BAU projects in larger municipalities instead. Coupled with
the limited number of WMC developers available at national level, it is seen to be a tremendous risk
to divert from existing practices. Other civil servants exemplified their concerns as follows: “There’s
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developers are less likely to bid on WMC projects solicited in small municipalities when the developer
could be building BAU projects in larger municipalities instead. Coupled with the limited number of
WMC developers available at national level, it is seen to be a tremendous risk to divert from existing
practices. Other civil servants exemplified their concerns as follows: “There’s not enough companies
in the business to get the prices down by concurrence” (Architect, 1). “Because there are just very few
companies which offer that bit, it’s always risky” (Architect, 3).
These findings are in line with earlier studies showing path dependency and stickiness of
both formal and informal institutions in the Finnish construction sector [39]. On the other hand,
these perceptions contrast with a previous case study on perceptions showing that WMC quality is
thought to be suffering from the limited number of WMC industry actors [36]. Instead, civil servants
in our study mention both the motivation and desire to harness the quality of WMC as a disruptive
solution to boost the overall quality of the housing market in Finland. While these variances in opinion
could be due to the limited inclusion of analysis of public-sector opinions in the literature, it seems
more likely that a change in current thinking about WMC quality has occurred because civil servants
in this study still acknowledge that there are limited WMC actors in the supply.
3.3.2. Poor WMC Information Distribution
Throughout the interviews, about half of the civil servants admitted to personally having a lack of
knowledge about certain WMC topics, including technical and financial aspects. These admissions are
sensible given the wide variety of functional roles that civil servants hold, but more interesting is that
almost all civil servants described difficulties accessing WMC information. Some challenges included
a lack of personal time to learn about WMC, scattered sources of information about WMC, or a lack of
incentivization from workplace superiors to learn about WMC. The lack of workplace incentivization
especially highlights challenges of breaking path dependency, as one civil servant says: “At first,
we had to have someone to support this kind of [WMC] development and someone to demand this
kind of solutions, so that we as planners have the need to educate ourselves” (Architect, 1).
The relationship between limited WMC information and difficulties accessing WMC information
have both been discussed conceptually in a previous WMC study from the Seinäjoki region [37].
Hynynen [37] argued that information is no longer the bottleneck limiting the breakthrough of the
WMC industry, and that instead strategic awareness and leadership are needed to guide actors on the
path to future WMC development. Based on civil-servant statements from this research, it might be
concluded that, while information about WMC does indeed exists, the perception from within the
municipalities is that it does not because civil servants have not been guided (or motivated) to discover
such information.
Ultimately, this perception of limited information has resulted in a thin understanding of how
WMC technologies might function. For example, a few civil servants in this study describe uncertainties
about WMC building lifecycles. This includes aspects related to how a WMC building will look
aesthetically over time, if the exterior of the building will withstand the test of time, or if the wood
materials are superior at inhibiting moisture degradation through improved air circulation. One civil
servant touched on how they would like to have such research on how projects age: “I think it’s very
important if we’d like to make more wooden construction we should have much more research and
knowledge about, what people like, and what is after 10, 20, 30 years” (Mayor, 4).
This quote also outlines another commonly discussed theme, namely, that civil servants have
access to limited information about end-user desires regarding WMC. This is especially relevant
because many civil servants mentioned that they thought end users possess influence over the housing
market through consumer choice: “I think the residents’ opinion is one driving force” (Architect, 1).
Primarily, civil servants mentioned that at this moment there is almost no communication with
end users, and that existing communication and engagement occurs largely within the participatory
planning process sessions (e.g., local public meetings, online forums, or phone calls). The infrequency
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of developers, both private and public, to include end users in the design process of buildings has
been highlighted in previous WMC research [36] and continues today.
On the other hand, half of the interviewed civil servants believed that end users are apathetic
towards sharing their housing desires. For example, the use of participatory planning process sessions
is largely seen as a platform for residents to voice complaints, as opposed to sharing ideas about
their desires. A recent study in the Helsinki region between housing consumers and developers also
indicates that communication of desires and dissatisfaction is limited between parties, and that perhaps
resident choices are not influencing housing market [51]. Civil servants also cited difficulties locating
future end users prior to a project being built. Lastly, there may be cultural undertones associated with
end users’ perceived lack of apathy to share desires, as one civil servant revealed there are unspoken
topics surrounding this issue: “I haven’t heard any interviews in the newspapers or whatsoever who
are living there in this kind of houses, how do they feel. And this is I think more or less a taboo”
(Mayor, 4).
3.3.3. Material Limitations and Project Costs
Civil servants reported very few technical limitations associated with the EWP used in WMC
and mainly focused on those technical aspects that lead to design or planning limitations or higher
project cost. For example, WMC frames are perceived as having planning limitations due to their need
for nonwood foundations. One civil servant mentioned that the lightness of the EWP frame could
pose construction challenges on windy sites but did not specify how. Wood-framed buildings were
also said to have a noisy predisposition that resulted in challenging acoustics-management systems,
and making the planning phase of locating a quiet site more difficult. While humidity was brought
up once, it was in the context of a broader concern for all construction in Finland, not specifically an
issue that affects wood materials more than others. Interestingly, one architect believed that WMC is
becoming “design-limited” as industries attempt to create standard modular elements for EWP akin
to those used in concrete-based building systems: “We have been really disappointed because wood
industry is now doing exactly the same kind of elements than concrete [ . . . ] they are not using all the
potential which wood have in it as a material” (Architect, 8).
In terms of cost, the mandatory requirement for expensive sprinkler systems due to fire code
regulations is seen as a material limitation, even though increased fire risk is not mentioned as a belief
held by any of the interviewees. WMC dwellings losing marketable floorspace due to staircases and
exterior walls needing to be built thicker with EWP frames was also mentioned.
3.3.4. Poor Governance and Support Influences the Operating Environment
All interviewees discussed regulations that either punish WMC industry actors attempting to
enter the construction sector or policies that lack the impetus to strengthen the weak WMC market.
This perception endures as a major barrier which is closely tied to costs [26,36]. In particular, fire-safety
legislation limiting maximum building height and forcing the installation of expensive sprinkler
systems were mentioned. The government of Finland was criticized among some interviewees for
having limited fiscal policies to support actors who are interested in WMC but are unable to take on
the associated financial uncertainty and risk of undertaking a WMC project. The lack of accounting
methods for the inclusion of sustainable building materials in energy certification systems was also
criticized. Lastly, in the following quote, one civil servant also expressed the government’s inability to
provide business-development programs for WMC actors: “Why not wood? Because we don’t have
the companies. And the state is not stressing, at all, to develop these companies [ . . . ] there should be
some kind of program, or something” (Development Director, 10).
Criticism of national government was not singular, as reproach for the limited support at city
level, was also mentioned by some civil servants. These conversations centered on the lack of
high-level political directive pushing for WMC within municipalities, the lack of WMC inclusion within
city-development strategies, and the limited use of zoning plans which include WMC. This general
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unhappiness with the passive role of local government was captured by the two following quotes:
“I think cities should use it [force zoning] more than they are doing at the moment. Because that’s the
whole key to help these businesses to grow” (Development Director, 10); and “I think we need the
politicians to tell us to do this. It’s more, it’s the most powerful way to get things done” (Architect, 1).
4. Conclusions
This qualitative interview study aimed to increase the scope of WMC research by exploring the
perceptions of municipal civil servants regarding ongoing and future WMC development in Finland.
According to results, the interviewed civil servants perceive WMC and its building technologies as
an interesting and sustainable solution to improve urban citizen lifestyles while supporting local and
national businesses and economies. Many of the revealed themes have been previously mentioned
in the literature [10,15], while some new considerations were developed. Gosselin et al. [15] had
cited sustainability, technical performance, cost reduction, building speed, and aesthetics as the major
motivations for using wood in multistory construction, and all those topics were discussed in this
study. Markedly, interviewed civil servants were interested in WMC because of certain benefits other
municipal stakeholders might gain from WMC diffusion. For example, the motivation to engage
in WMC planning might stem from a desire to support the use of locally sourced wood, to support
Finnish WMC industries, or to use WMC as a disruptive solution to bolster higher-quality construction
and improved quality-of-life aspects for end users. This distinct aspect may be due to the limited
inclusion of public-sector opinion in previous WMC research, as Gosselin et al. [15] noted that opinions
about WMC vary according to the role of the stakeholder being interviewed.
One surprising nuance from this study was the lack of robust conversation about the sustainable
characteristics of wood. In previous research, sustainability has been cited as a driver for WMC
diffusion in Finland [10], and today it continues to be referred to as a sustainable building material [39].
In this study, wood was primarily referred to as “ecological”, leaving a lot of room for interpreting
exactly what this means. Furthermore, references to sustainability were brief. It could be that civil
servants did not expand on the “ecological” qualities of wood because they thought it was self-evident,
but future studies should clarify how municipalities view sustainability, both holistically and as a
driver for WMC diffusion.
While there are benefits to implementing WMC, interviewed civil servants also perceived multiple
barriers inhibiting WMC diffusion. The perception is that there are still too few WMC industry actors
and weak regulatory policy to support WMC project implementation. These viewpoints make WMC
seem too expensive and risky to undertake. Only one civil servant ended up discussing the necessity
for municipalities to force builders to comply with the use of wood materials through municipal
zoning plans; instead, civil servants mostly agree that their directive to engage in WMC development
should somehow be coming from a higher authority. Furthermore, without instruction to include
WMC into city plans, civil servants remain unmotivated to access WMC information and learn more
about the topic. This lack of leadership seems to be a persistent topic [37] that needs overcoming.
All in all, it could be said that a circular chicken-and-egg scenario has formed: WMC industry actors
cannot penetrate the construction market and therefore municipalities will not solicit WMC projects
due to perceived riskiness, but the lack of WMC demand is also diminishing the capacity for WMC
industry actors to enter the construction market.
One mentioned avenue for overcoming barriers was the prospect of consumer demand being an
increasingly strong driver for changing the future housing market. Yet, interviewees also mentioned
that they lack information about citizen housing desires, and that existing housing development
platforms like the public planning process system have been inadequate in assisting them to gather
such information. With this in mind, one might ask how end users can demand WMC given both
the limited effort by public actors and developers to bridge low consumer awareness [36,51] and the
small number of WMC dwellings on the market to which to expose citizens. It could be that consumer
demand cannot materialize in increasing WMC diffusion until such aspects are fully addressed.
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Therefore, research into the determinants of consumer demand for WMC, and its capacity to shift
residential housing development planning objectives, is needed.
In the end, it can be said that these civil servants did not see WMC buildings as being of poor
quality or unsafe products. Instead, they discussed how there are market- and industry-related aspects
hindering WMC diffusion. This substantiates a more positive outlook for future evolution in thinking
towards the engineered wood products used in WMC, given previous concerns with WMC aspects
like quality and fire safety [36]. Of course, it is worth mentioning that, since none of these civil servants
admitted to being personally disinterested in WMC, there may also be a bias range of attitudes obtained
from this study.
Finally, one should note that the attitudes shared in this study cannot be generalized beyond
the scope of these interviewees. The relative weight of importance between favorable or unfavorable
attitudes driving or hindering WMC also cannot be ascertained. For example, we cannot say that
supporting a local industry is a relatively larger driver for WMC diffusion than using sustainable
building material. The creation of a quantitative and well-covering survey can assist in establishing
relative significance between the barriers and benefits of WMC while also deepening comprehension on
the perceptions and roles of municipal civil servants involved in the development of the WMC market.
The principal objective of this study was to outline the attitudes held by civil servants, and the resulting
information will be used to build a follow-up quantitative survey study. This survey would enable
full-scale analysis of the TPB components (i.e., attitudes, subjective norm, and perceived behavioral
control) and how they influence municipal civil-servant behaviors.
Author Contributions: Conceptualization, F.F. and R.T.; Methodology, F.F, R.T.; Validation, F.F., R.T., A.T.; Formal
Analysis, F.F.; Investigation, F.F.; Resources, R.T.; Data Curation, F.F.; Writing-Original Draft Preparation, F.F.;
Writing-Review & Editing, F.F., A.T. and R.T.; Visualization, F.F.; Supervision, A.T. and R.T; Project Administration,
R.T., A.T.; Funding Acquisition, A.T. and R.T.
Funding: This research was funded by Finnish Innovation Agency Tekes with grant number 9642/31/2016.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.
3.

4.
5.
6.
7.
8.

9.

10.

US Energy Information Administration. International Energy Outlook 2010; US Energy Information
Administration, Office of Integrated Analysis and Forecasting, US Department of Energy: Washington, DC,
USA, 2010; pp. 1–328.
International Energy Agency. Transition to Sustainable Buildings: Strategies and Opportunities to 2050; IEA
Publications: Paris, France, 2013; pp. 1–284, ISBN 978-92-64-20241-2.
UN Environment; International Energy Agency. Towards a Zero-Emission, Efficient, and Resilient Buildings and
Construction Sector: Global Status Report 2017; United Nations Environment Programme: Nairobi, Kenya,
2017; pp. 1–43, ISBN 978-92-807-3686-1.
European Union. Energy-Efficient Buildings PPP Multi-Annual Roadmap and Longer-Term Strategy; Publications
Office of the European Union: Luxembourg, 2010; pp. 1–45, ISBN 978-92-79-15228-3.
Wang, L.; Toppinen, A.; Juslin, H. Use of wood in green building: A study of expert perspectives from the
UK. J. Clean. Prod. 2014, 65, 350–361. [CrossRef]
Qi, G.Y.; Shen, L.Y.; Zeng, S.X.; Jorge, O.J. The drivers for contractors’ green innovation: An industry
perspective. J. Clean. Prod. 2010, 18, 1358–1365. [CrossRef]
Ruuska, A.; Häkkinen, T. Material efficiency of building construction. Buildings 2014, 4, 266–294. [CrossRef]
United Nations. Promoting Sustainable Building Materials and the Implications on the Use of Wood in Buildings:
A Review of Leading Public Policies in Europe and North America; United Nations: Geneva, Switzerland, 2016;
pp. 1–104, ISBN 978-92-1-117108-2.
Kuzman, M.; Lahtinen, K.; Sandberg, D. Initiatives Supporting Timber Constructions in Finland, Slovenia
and Sweden. In Proceedings of the IUFRO 2017 Division 5 Conference “Forest Sector Innovations for a
Greener Future”, Vancouver, BC, Canada, 12–16 June 2017.
Toppinen, A.; Röhr, A.; Pätäri, S.; Lähtinen, K.; Toivonen, R. The future of wooden multistory construction in
the forest bioeconomy—A delphi study from Finland and Sweden. J. For. Econ. 2018, 3, 3–10. [CrossRef]

Buildings 2018, 8, 159

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.

26.

27.

28.
29.
30.
31.
32.
33.
34.

14 of 15

S.538—Timber Innovation Act of 2017. Available online: https://www.congress.gov/bill/115th-congress/
senate-bill/538/text (accessed on 12 November 2018).
Mahapatra, K.; Gustavsson, L. General Conditions for Construction of Multistorey Wooden Buildings in
Western Europe; School of Technology and Design, Växjö University: Växjö, Sweden, 2009; p. 47, ISBN
978-91-76-36694-3.
Hurmekoski, E.; Jonsson, R.; Nord, T. Context, drivers, and future potential for wood-frame multi-story
construction in Europe. Technol. For. Soc. Chang. 2015, 99, 181–196. [CrossRef]
Hemström, K.; Gustavsson, L.; Mahapatra, K. The sociotechnical regime and Swedish contractor perceptions
of structural frames. Constr. Manag. Econ. 2017, 35, 184–195. [CrossRef]
Gosselin, A.; Blanchet, P.; Lehoux, N.; Cimon, Y. Main motivations and barriers for using wood in multistory and non-residential construction projects. Bioresources 2017, 12, 546–570. [CrossRef]
Tekes. Puurakentaminen 1995–1998: Loppu-ja Arviontiraportti; Tekes, Technology Program: Helsinki, Finland,
2000. (In Finnish)
Työ-ja elinkeinoministeriö (TEM). Metsäalan Strateginen Ohjelma 2011–2015: Väliraportti ja Toimenpideohjelma;
Edita Publishing Oy: Helsinki, Finland, 2012; p. 104, ISBN 9789522276971. (In Finnish)
Esala, L.; Hietala, J.; Huovari, J. Puurakentamisen Yhteiskunnalliset Vaikutukset; Pellervon Taloustutkimus:
Helsinki, Finland, 2012; p. 67. ISBN 978-952-224-104-7. (In Finnish)
Männistö, T.; Törmä, H.; Jylhä, P. Metsän Arvoketjujen Aluetaloudelliset Vaikutukset Etelä-ja Keski—Puurakentaminen ja Yhdistetty Sähkön ja Lämmön Tuotanto; Helsingin Yliopisto, Ruralia-Instituutti: Helsinki,
Finland, 2012; p. 34, ISBN 978-952-10-6523-1. (In Finnish)
Ramage, M.H.; Burridge, H.; Busse-Wicher, M. The wood from the trees: The use of timber in construction.
Renew. Sustain. Energy Rev. 2017, 68, 333–359. [CrossRef]
Gustavsson, L.; Sathre, R. Variability in energy and carbon dioxide balances of wood and concrete building
materials. Build. Environ. 2006, 41, 940–951. [CrossRef]
Dodoo, A.; Gustavsson, L.; Sathre, R. Effect of thermal mass on life cycle primary energy balances of a
concrete- and a wood-frame building. Appl. Energy 2012, 92, 462–472. [CrossRef]
Dodoo, A.; Gustavsson, L.; Sathre, R. Lifecycle carbon implications of conventional and low-energy
multi-storey timber building systems. Energy Build. 2014, 82, 194–210. [CrossRef]
Hafner, A.; Schäfer, S. Comparative LCA study of different timber and mineral buildings and calculation
method for substitution factors on building level. J. Clean. Prod. 2017, 167, 630–642. [CrossRef]
Työ-ja elinkeinoministeriö (TEM). Wood-Based Bioeconomy Solving Global Challenges; Ministry of Economic
Affairs and Employment Enterprise and Innovation Department: Helsinki, Finland, 2017; p. 62, ISBN
978-952-327-214-9.
Hurmekoski, E.; Pykäläinen, J.; Hetemäki, L. Long-term targets for green building: Explorative Delphi
backcasting study on wood-frame multi-story construction in Finland. J. Clean. Prod. 2018, 172, 3644–3654.
[CrossRef]
Rakennustutkimus RTS Oy (RTS). Asunto ja Palvelurakentaminen Kunnissa 2018–2020; RTS: Helsinki, Finland,
2018; p. 34. Available online: http://www.ym.fi/download/noname/%7BA73C81E3-DA1E-4838-B0676E55AB89BD23%7D/139890 (accessed on 8 October 2018).
Bosman, R.; Rotmans, J. Transition governance towards a bioeconomy: A comparison of Finland and The
Netherlands. Sustainability 2016, 8, 1017. [CrossRef]
Bowley, M. Innovation in Building Materials; Gerald Duckworth: London, UK, 1960; p. 446, ISBN 10:0715601865.
Bysheim, K.; Nyrud, A.Q. Using a predictive model to analyze architects’ intentions of using wood in urban
construction. For. Prod. J. 2009, 59, 65–74.
Roos, A.; Woxblom, L.; McClusky, D. The influence of architects and structural engineers on timber in
construction—perceptions and roles. Silva Fenn. 2010, 44, 871–884. [CrossRef]
Xia, B.; O’Neill, T.; Zuo, J.; Skitmore, M.; Chen, Q. Perceived obstacles to multistorey timber-frame
construction: An Australian study. Archit. Sci. Rev. 2014, 57, 169–176. [CrossRef]
Høibø, O.; Hansen, E.; Nybakk, E. Building material preferences with a focus on wood in urban housing:
Durability and environmental impacts. Can. J. For. Res. 2015, 45, 1617–1627. [CrossRef]
Hemström, K.; Mahapatra, K.; Gustavsson, L. Perceptions, attitudes and interest of Swedish architects
towards the use of wood frames in multistorey buildings. Resour. Conserv. Recycl. 2011, 55, 1013–1021.
[CrossRef]

Buildings 2018, 8, 159

35.
36.
37.
38.
39.

40.
41.

42.

43.

44.
45.
46.
47.

48.
49.

50.
51.

15 of 15

Vil, uma, A.; Bratuškins, U. Barriers for use of wood in architecture: The latvian case. Archit. Urban Plan.
2017, 13, 43–47. [CrossRef]
Riala, M.; Ilola, L. Multi-storey timber construction and bioeconomy–barriers and opportunities. Scand. J.
For. Resour. 2014, 29, 367–377. [CrossRef]
Hynynen, A. Future in wood? Timber construction in boosting local development. Eur. Spat. Resour. Policy
2016, 23, 127–139. [CrossRef]
Ruuska, A.; Häkkinen, T. Efficiency in the delivery of multi-story timber buildings. Energy Procedia 2016, 96,
190–201. [CrossRef]
Toppinen, A.; Sauru, M.; Pätäri, S.; Lähtinen, K.; Tuppura, T. Internal and external factors of competitiveness
shaping the future of wooden multistory construction in Finland and Sweden. Constr. Manag. Econ. 2018,
1–16. [CrossRef]
132/1999 Land Use and Building Act (Amendment 222/2003 Included). 2003. Available online: https:
//www.finlex.fi/en/laki/kaannokset/1999/en19990132 (accessed on 10 August 2018).
Kaarelan Kortteleiden Nro 33350-33376 Ym. Alueiden (Honkasuo) Asemakaavan Määrääminen Osittain
Voimaan Ennen Lainvoimaisuutta (Nro 11870). Available online: https://dev.hel.fi/paatokset/asia/hel2011-001369/khs-2012-44/ (accessed on 10 August 2018). (In Finnish)
Kaupunginvaltuuston Päätös 29.8.2012, Helsingin Hallinto-Oikeudenpäätös 18.6.2013 ja Korkeimman
Hallinto-Oikeuden Päätös 10.4.2015 Asemakaava-Asiassa (Piirustus Nro 11870, Kaarela, Honkasuo).
Available online: https://dev.hel.fi/paatokset/asia/hel-2011-001369/100es1-2015-12/ (accessed on
10 August 2018). (In Finnish)
Helsingin Kaupunkisuunnitteluvirasto.
Honkasuo: 33.
Kaupingosa Maminkartano Asemakaava.
Asemakaavaossasto 2008: 11870; Helsingin Kaupunkisuunnitteluvirasto: Helsinki, Finland, 2012; p. 20.
Available online: https://kartta.hel.fi/kaavaselostus/ak11870_selostus.pdf (accessed on 30 August 2018).
(In Finnish)
Edwards, R.; Holland, J. What is Qualitative Interviewing? Bloomsbury: London, UK, 2013; p. 144, ISBN
10:9781780938523.
Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
Ajzen, I. Behavioral Interventions Based on the Theory of Planned Behavior. 2006. Available online:
http://people.umass.edu/aizen/pdf/tpb.intervention.pdf (accessed on 5 September 2018).
Statistics of Finland. Tables on the Subject Area of: Population by Sex in 1750 to 2017. 2018. Available
online: http://pxnet2.stat.fi/PXWeb/pxweb/en/StatFin/StatFin__vrm__vaerak/statfin_vaerak_pxt_003.
px/?rxid=da761c0a-a3b8-459d-bac2-976733215504 (accessed on 28 October 2018).
Schrier, M. Qualitative Content Analysis in Practice; Sage: Los Angeles, CA, USA, 2012; p. 280, ISBN
13-978-1849205931.
Spencer, L.; Ritchie, J.; O’Conner, W. Analysis: Practices, Principles and Processes. In Qualitative Research
Practice–A Guide for Social Science Students and Researchers; Ritche, J., Lewis, J., Eds.; SAGE Publications:
London, UK, 2003; pp. 199–218, ISBN 1446296202.
Karakaya, F. Barriers to entry in industrial markets. J. Bus. Ind. Mark. 2002, 17, 379–388. [CrossRef]
Hasu, E. Housing decision-making process explained by third agers, Finland: ‘we didn’t want this, but we
chose it’. Hous. Stud. 2018, 33, 837–854. [CrossRef]
© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

