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RESEARCH ARTICLE

Beliefs on environmental impact of wood construction
Anders Roos a, Elias Hurmekoskib, Liina Häyrinenc, Jaakko Jussilab, Katja Lähtinenc, Cecilia Mark-Herbert a,
Emil Nagya, Ritva Toivonen b and Anne Toppinen b

aDepartment of Forest Economics, Swedish University of Agricultural Sciences, Uppsala, Sweden; bDepartment of Forest Sciences, Faculty of
Agriculture and Forestry, University of Helsinki, Helsinki, Finland; cNatural Resources Institute Finland (LUKE), Helsinki, Finland

ABSTRACT
People have different beliefs about the environmental impact of forest products. This quantitative
web-survey study investigated public beliefs in Finland and Sweden about the environmental and
climate impacts of using wood as a construction material for multi-story buildings. It was
conducted with consumer panels reflecting the average populations of the two countries. The
study analyzed factors affecting beliefs that multi-story Wood Buildings: (1) contribute to
mitigating global warming, and (2) adversely impact biodiversity and the climate. It used
consumer panel and multivariate statistics. Favorable climate-related beliefs were associated with
Finnish nationality, male gender, age, children in household, university degree, and beliefs that
climate change is induced by humans and causes weather disasters. Beliefs that wood buildings
drive global warming and harm biodiversity were associated with non-rural residence, female
gender, young age, children in household, low income, and beliefs that climate change causes
weather disasters. No associations were recorded for current residence types. These findings
highlight the importance of the wood construction industry to improve, document, and
communicate to the public its impact on climate and biodiversity. They also indicate how market
information can be formulated and targeted to communicate an accurate environmental image of
wood construction.
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Introduction

The building sector and forests play key roles in the World’s
climate. The building sector contributes in total to 37% of
today’s global CO2 emissions, including energy for heating
and cooling (IEA 2020). Energy demand from the global build-
ing sector is expected to continue increasing in the coming
years (IEA 2022). Policy measures are, therefore, being intro-
duced to reduce the sector’s climate impact (IEA 2022).
Accordingly, the European Union (EU) has assigned the con-
struction sector an important role in enhanced sustainability,
reduced carbon emissions, and people’s well-being (Euro-
pean Commission 2021a), and to decarbonize its housing
stock by 2050 (European Commission 2021b), which, in
turn, will require bold policy decisions in the coming
decades (IEA 2022).

Wooden multi-story buildings can contribute to a low-
carbon construction sector since they store carbon for pro-
longed periods, substituting for materials with higher
climate impacts (Gustavsson et al. 2010; Cabeza et al. 2014;
Geng et al. 2017; Churkina et al. 2020). Comparisons also
find that multi-family houses create a lower climate impact
per person, or square meter, compared to single-family
houses (Lavagna et al. 2018). Multi-story wood buildings
(MSWBs), do consequently, represent a promising

construction segment that aligns with current environmental
and climate ambitions, especially since urbanization is a con-
tinuing global process (Gustavsson et al. 2010; Lavagna et al.
2018; Heräjärvi 2019; Churkina et al. 2020). The interest in
wood building is therefore on the increase in Finland and
Sweden, two countries with long-standing wood traditions
and climate ambitions (Jussila et al. 2022).

However, the current Nordic forest management methods
are also debated in the two countries. One view is that the
most practiced forest management methods do not
provide short-term climate benefits (e.g. Seppälä et al. 2019;
Köhl et al. 2020). Conversely, Högberg et al. (2021) argue
that rotational forestry methods instead contribute to a
build-up of carbon stocks in trees in the long term. The
forest sector also faces challenges regarding its alleged
impact on biodiversity as it, for instance, fails to establish a
green infrastructure and habitat networks (Angelstam et al.
2020). This discussion about forest practices is also reflected
in media in Finland and Sweden (DN 2021; HBL 2021). The
public debate is, therefore, showing different views in the
policy debate spanning from approval of intensive forest
management practices to claims that today’s forest manage-
ment methods are bad for the climate and threaten habitats
and biodiversity (Ranacher et al. 2020; Sotirov et al. 2021).
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Surveys and qualitative studies among the public reflect
similar diverging beliefs about the environmental and
climate impacts of the forestry sector (Ranacher et al. 2020)
as well as of wood construction (Petruch and Walcher 2021;
Viholainen et al. 2021). Hence, a division stands between
claims that forestry for wood products contributes to
climate change mitigation when renewable forest resources
are used in place of materials with a larger carbon footprint;
and the view that forest management and wood use lead to a
simultaneous short-term increase of net greenhouse gas
emissions and reduced forest biodiversity.

Likely, the future development of wood buildings will
depend on public attitudes towards wood and beliefs
about the environmental consequences of using timber in
house constructions from harvesting to the final use in
wooden buildings (Ranacher et al. 2020; Toivonen et al.
2021; Viholainen et al. 2021).

Previous user and consumer studies have shown that cus-
tomer segments perceive wood as being natural and environ-
mentally friendly (Gold and Rubik 2009; Høibø et al. 2015;
Petruch and Walcher 2021; Harju and Lähtinen 2022). This
aligns with sensory analyses showing associations between
wood materials and positive characterizations, such as
warm and natural (Jonsson et al. 2008). In a representative
study on German citizens, 70% fully agreed that wood in con-
struction was eco-friendly and 88% answered that wood in
construction is very or rather advantageous from an environ-
mental viewpoint (Gold and Rubik 2009). Furthermore,
wooden materials have been addressed with sustainable
properties such as longevity in use (Luo et al. 2018), increased
comfort in living environments (Rhee 2018), and perceptions
of aesthetic qualities (Lähtinen et al. 2021) together with
environmental friendliness. A favorable view among citizens
on the role of the forest sector to reduce climate change in
British Columbia was reported by Peterson St-Laurent et al.
(2018) and Floress et al. (2019) drew similar conclusions
from a study in Wisconsin. Considering age as a factor,
young people in Oslo, Norway were more environmentally
concerned than older respondents but also more positive
toward building in wood (Høibø et al. 2015). The perceived
quality of wooden building materials is found to differ
depending on consumers’ socio-demographic characteristics
and situational variables (Harju 2022).

Groups of customers also argue against the beneficial sus-
tainability impacts of harvesting wood for construction. This
is linked to the public appreciation of recreational and
other non-wood ecosystem services from forests, alongside
the production of timber (Upton et al. 2015; Ranacher et al.
2017). In a review of studies in European countries, Ranacher
et al. (2020) reported both a public wish to protect forests but
also positive views of wood as being an environmentally
friendly building material. These partly conflicting percep-
tions of wood in construction, including when wood sourcing
methods are taken into account, were also found by Larasatie
et al. (2018), Viholainen et al. (2021), and Petruch and Walcher
(2021).

Studies conducted to date indicate attributes and factors
that can potentially influence beliefs about wood construc-
tion’s environmental and climate impacts. National

differences in these beliefs have been observed in both for-
estry (Ranacher et al. 2020) and wood construction (Lähtinen
et al. 2021; Aguilar et al. 2023). It was shown by Eriksson et al.
(2015) that German respondents put stronger emphasis on
non-wood forest values compared to Swedes. There are
also indications that individuals living in rural areas are favor-
able to the standard forest management methods (Eriksson
2012; Hemström et al. 2014; Upton et al. 2015; Aguilar et al.
2023). In their literature review, Ranacher et al. (2020) con-
cluded that age, income, education, and knowledge about
forestry may influence beliefs about management and the
forest sector. In studies outside the construction field, it has
also been found that beliefs about the seriousness and
causes of climate change may influence the acceptance of
an industry or a product (Bradley et al. 2020; Smith et al.
2021).

Although the specific roles of wood building for sustain-
able construction have gained increasing interest, there is
still a lack of empirical studies on public beliefs about the
possible beneficial, and adverse, environmental and climate
effects of wood construction. Such focused analyses are
needed to assess the prevalence of acceptance for continued
wood building development. Insights on factors affecting
such beliefs are also useful to understand the possible delib-
erations that shape them. A deeper insight into these matters
would highlight areas for further improvement and inno-
vation in the sector and help form market communication
efforts to manage misconceptions (Lähtinen et al. 2017,
2021).

Therefore, this study aimed to examine factors affecting
people’s beliefs about the climate impact of using wood as
a building material in Sweden and Finland. Further, it
studied factors affecting the support for, or opposition to,
the view that the use of wood in construction adversely influ-
ences both the climate and biodiversity. For this inquiry, it
was hypothesized that beliefs about the environmental and
climate impact of wood construction are influenced by vari-
ables connected to demographics, education, economic situ-
ation and beliefs about climate change.

The analysis relates to the use of wood in structural, load-
bearing functions. Moreover, it studies elicited beliefs about
wood construction’s climate and environmental impact. Con-
sequently, no inference or assessment of the accuracy for, or
evidence behind, these beliefs is made in this study.

Method

Model specification

The analysis is conceptually based on the definition of beliefs
as “something that is accepted, considered to be true, or held
as an opinion: something believed” (Merriam Webster 2022).
Beliefs are incorporated into wider interlinked belief systems
and discourses, such as those related to environmental
change (Corral-Verdugo et al. 2008; Spence et al. 2010). We
assume that the most people are aware of different aspects
of the climate and forest debate, and may have certain
opinions and beliefs on these issues. The percentage of the
population that hear about climate change in their daily
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lives was 64% in Finland and 66% in Sweden. High percen-
tages of the two populations also agreed that they had
knowledge about climate change, that it was happening
and was caused by human activities (Leiserowitz et al.
2022). However, this study does not assume a complete
knowledge among the respondents about the carbon
cycle and its association with the climate. Answers can have
been given based on misconceptions. The review of previous
studies on public beliefs regarding wood construction and
forest management, as well as global environmental
change, guided the formulation of hypotheses for the analy-
sis (Table 1).

Data collection and preparation

This study used data collected in a web-based consumer
panel survey in Finland and Sweden about public experi-
ences, preferences, and beliefs on multi-story wood con-
struction. The data was collected under the project Nordic
Forest-Based Sector in Bioeconomy. A quantitative
approach was selected because it corresponded to the
aim to analyze the distribution of and associations
between variables describing respondents’ beliefs and attri-
butes. The respondents, 1009 in Finland and 1008 in
Sweden, were over 18 years of age.

Online panel research has developed and improved and is
widely used in marketing research owing to its advantages of
speed, convenience, and cost (Evans and Mathur 2018).
Walter et al. (2019) found that online panels generated
similar psychometric outcomes as those obtained from

conventionally collected data. The method approach is,
thus, able to combine data of good validity at a reasonable
cost. However, because of the sample size and sampling tech-
niques, we will not make a full generalization of our results
(Lynn et al. 2007).

For the project, a master questionnaire was designed in
English based on a previous survey round in 2018 and on
multiple review rounds among Scandinavian researchers. It
was translated into Finnish and Swedish and expert-validated
by researchers with a thorough knowledge of wood
construction.

Data were collected via an internet-based survey in May–
June 2021. The respondents complied with population data
from the two countries based on key socio-demographic vari-
ables, such as gender, age, and education level (Statistics
Finland 2022; Statistics Sweden 2022).

Questions covering beliefs about the impact of wooden
housing and climate change were presented as statements
with a 9-point Likert scale for the answers (1 = Strongly dis-
agree, 9 = Strongly agree) capturing strong opposition or
strong agreement to statements. Additional questions con-
cerned socioeconomic information, and preference for
materials in wood buildings. All steps in the data collection
followed European General Data Protection Regulation.
Respondents were drawn from a panel with full and informed
consent.

The collected data was inspected for consistent answers.
Consequently, observations where identical ratings (mainly
“1” or “9”) were provided on all sub-questions were
removed (Hair et al. 2010). Outliers were deleted before the

Table 1. Factors and their expected influence on beliefs about climate and biodiversity impact of using wood for construction (+: Agree that “using wood for
construction is good for climate” and do not agree that “using wood for construction is bad for climate and the environment”; − : Opposite relationships).

Factor
Expected
influence Explanation and reference

Nationality (Finnish) + Beliefs about environmental effects of forest management and the forest sector differ between
European countries (Ranacher et al. 2020). Finnish citizens are more approving of the forest
sector (Pätäri et al. 2017)

Urban − Urban people rank non-wood ecosystem services higher than people living in rural areas and are,
therefore, less approving of using trees for house (Eriksson 2012; Hemström et al. 2014; Upton
et al. 2015; Lähtinen et al. 2021; Aguilar et al. 2023)

Currently living in an apartment (normally
in a concrete structure)

− Multi-family houses are mostly built in concrete, whereas wood dominates low-rise buildings. It is
therefore hypothesized that the current residence in a non-wood house (i.e. apartment)
increases the approval for selecting concrete, and also reduced acceptance of wooden housing
(Ajzen 2011; Larasatie et al. 2018).

Gender (men) + Women value conservation and non-wood ecosystem services higher than men (Ozanne and
Smith 1998; Ranacher et al. 2020). Forestry and construction are male-dominated. Acceptance of
managing forests for timber in buildings is expected to be higher among men than among
women (Eurofound and European Commission Joint Research Centre 2021)

Age indefinite Young respondents regard wood construction as environmentally friendly. However, they may be
critical of forest management practices (Ranacher et al. 2020; Petruch and Walcher 2021)

Household with children indefinite Wood is perceived as warm and assumedly children friendly (Jonsson et al. 2008). Having children
in households strengthen the respondent’s belief that wood is climate-friendly (Lawson et al.
2019). Environmental concern and skepticism towards forest management methods can, on the
other hand, be amplified with children in the household (Ranacher et al. 2020)

Income − Higher income correlates with higher support for conservation instead of use for buildings
(Ranacher et al. 2020)

Education − Higher education correlates with higher support for conservation (Ranacher et al. 2020)
Disastrous climate events + The belief that climate change causes disasters is assumed to increase the likelihood of accepting

wood construction. However, this may depend on mediating factors (Bradley et al. 2020; Smith
et al. 2021)

Humans cause climate change + The belief that humans cause climate change increases the likelihood of accepting wood
construction. However, this may depend on mediating factors (Bradley et al. 2020; Smith et al.
2021)

Based on previous studies, Table 1 describes that beliefs about the climate and biodiversity impacts of wood construction relate to location, economic and demo-
graphics, together with beliefs about the seriousness and causes of climate change.
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regression stage based on regression standardized predicted
value and regression standardized residual (Yan and Su 2009)
(Table 2).

The analysis was conducted on pooled data with both
Finnish and Swedish survey answers. The observations were
weighted according to the total populations of the two
countries in 2021, which produced a weight of 1 per obser-
vation for Finland and 1.8828 for Sweden. This corresponds,
after weighting, to 992 observations for Finland and 1821
observations for Sweden.

Variables describing beliefs about the climate and environ-
mental impacts of wood construction are shown in Table 3
and Figure 1.

The two statements that wood counteracts global warming
(Stores carbon and Climate friendly) received the most
support from the respondents. The lowest average score
was noted for the assertion that wood construction leads to
the emission of more greenhouse gases. No difference
between the variable means was significant on the 5% level.

Independent variables for respondent attributes are listed
in Table 4, encompassing conditions about location,

demographics, economic situation, education, and beliefs
about climate change.

Reliability was increased by the multiple rounds of reviews
of the questionnaire that generated clear questions and
removed the possibility of ambiguous answers. The survey
was further based on the experiences of an earlier, similar
survey conducted in November and December 2018 and pre-
sented in, among other publications, Lähtinen et al. (2021).

The risk of commonmethod bias was reduced through the
survey design, masking linkages between independent and
dependent variables and by varying the response techniques
(Kock et al. 2021).

Analysis

Correlation coefficients on the beliefs regarding the impact of
forest management for wood construction purposes were
examined. A Maximum Likelihood factor analysis with
Varimax rotation was thereafter conducted. The Kaiser-
Meyer-Olkin Measure of Sampling Adequacy and Bartlett’s
Test of Sphericity and communalities were conducted to
assess the suitability of the data for factor analysis. The signifi-
cant factor solution was determined based on eigenvalues
and the inspection of the Scree plot. Factor loadings equal
to or above 0.4 were regarded as significant.

The association of respondent characteristics with beliefs
was then analyzed in linear regression. Positive coefficients
indicated a positive relationship with the respective belief
and, conversely, negative signs implied a negative
relationship.

The data were examined for multicollinearity through the
variance inflation factor (VIF). Inspections of probability-prob-
ability plots, regression standardized residuals, and
regression standardized predicted values were used to inves-
tigate the normality of the error term. Tests for heteroscedas-
ticity were also carried out through the White test and the
normal and modified Breusch–Pagan test (Yan and Su 2009).

Results

Correlations

The used variables presented Pearson correlations are shown
in Table 5.

The correlation coefficients indicate an association
between the positive statements (Stores carbon, Climate-
friendly, and Attractive carbon storage), and the negative
statements (Destroys habitats and Emit greenhouse gases).
Reasonably high correlations suggest that the dataset is suit-
able for exploratory factor analysis.

Exploratory factor analysis

The Kaiser-Meyer-Olkin Measure of Sampling Adequacy was
0.601, and Bartlett’s Test of Sphericity rejected the null
hypothesis of uncorrelated variables. Thus, the dataset was
suitable for factor analysis. The communality values were
less than 0.3 for two variables (Questions Climate friendly
and Attractive carbon storage). However, an inspection of

Table 2. Data selection steps, number of observations.

Step Finland Sweden

Original dataset 1009 1008
After inconsistent answers were removed 998 982
After the removal of outliers 992 967

Table 3. Beliefs about climate and biodiversity impact of wood construction.

Variable
“In my opinion”: (1 = Strongly disagree,

9 = Strongly agree) Mean
Std
dev

Stores carbon Wood as a construction material keeps
carbon stored thus can help reduce net
emissions of global warming gases

6.01 1.70

Climate friendly Building with wood is more climate-
friendly than concrete or steel

6.11 1.69

Destroys habitats Building with wood destroys important
habitats for rare and endangered
species

5.29 1.95

Emit greenhouse
gases

Building with wood contributes
significantly to higher greenhouse gas
emissions

4.69 1.90

Attractive carbon
storage

Carbon stored in wooden building
materials will significantly increase the
attractiveness of using wood in
construction

5.48 1.66

Figure 1. Belief ratings.
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the correlation table and obtained significant factors justified
that the variables were kept for further analysis (Child 2006).
The rotated factor solution is shown in Table 6.

The factors were labeled concerning wood building as
“Wood building is climate-friendly” for Factor 1, and “Wood
building is bad for the climate and habitats” for Factor 2.

The two factors conform to two typical positions in the
conservation debate in the two countries. The belief that
“Wood building is climate-friendly” describes the view that
wood has a lower climate impact compared to alternative
construction materials (Gustavsson et al. 2010; Högberg
et al. 2015); and the belief that “Wood building is bad for
the climate and habitats” supports the view that current har-
vesting regimes to produce construction wood reduce biodi-
versity and, simultaneously, lead to higher net emissions
compared to baseline (a reality that would unfold without

an increase in the use of wood in construction) (Angelstam
et al. 2020; Köhl et al. 2020).

Regression analysis

The inspection of the regression model revealed no signs of
multicollinearity or non-normality of the error term.
However, the null hypothesis of homoscedasticity was
rejected. This means that a normal linear regression still pro-
duces correct coefficients but incorrect error terms may give
inflated significance levels. This problem was avoided by the
use of “robust” standard errors (Williams 2015; Flatt and
Jacobs 2019). Regression results are shown in Table 7.

Beliefs that wood building is beneficial for the climate
were associated positively with Finnish nationality, male
gender, (increasing) age, a household with children, univer-
sity education, and beliefs stated as “Recent extreme
weather disasters are caused by climate change” and
“Human activities are causing climate change.” Being
located in urban areas, compared to living in the countryside
or a town with less than 10,000 inhabitants, current residence
in an apartment, and high income did not present any signifi-
cant links to the belief that wood buildings reduce global
warming by binding carbon.

The belief that wood construction has adverse impacts on
the climate and habitats (right-hand side regression) was
associated with residence outside rural areas (defined as
living in a locality with less than 10,000 inhabitants), female,
younger age, a household with children, income less than
30,000 Euro, no academic education, and the belief that
“Recent extreme weather disasters are caused by climate
change.” Insignificant coefficients were noted for the
country, apartment type, and the belief that “Human activi-
ties are causing climate change.”

Several coefficients presented significant expected and
opposite signs in the two regressions. This was the case for
the variables gender, age, and education. However, house-
holds with children and a gigh rating for the statement
“Recent extreme weather disasters are caused by climate
change” generated positive signs in both estimations.

Table 4. Description of the sample, respondent attributes.

Variable Finland Sweden
Pooled and weighted

sample

Location
FINLAND, 0 = Sweden, 1 = Finland, Share 0.35
SMALLTOWN, 1=>100,00 and <100,000 inhabitants, Share 0.36 0.36 0.36
LARGETOWN, 1= >100,000 Inhabitants, Share 0.47 0.46 0.46
APARTMENT, 1 = Lives in apartment, Share 0.52 0.55 0.54
Demographic
MALE, 0 = Female, 1 = Male, Share 0.49 0.50 0.50
AGE, years. Mean value (Std dev.), Share 46.4 45.7 45.9, (16.1)
CHILD, 1 = Children below 17 years, Share 0.27 0.36 0.33
Economic
HIGH INCOME, 1 = >300000 SEK alt. >30000 Euro, Share 0.34 0.37 0.36
Education
UNIVERSITY, 1 = University degree, Share 0.44 0.40 0.42
Strong climate change beliefs
DISASTER, 1 = “9” or “8” on statement “Recent extreme weather disasters are caused by climate change” (9-step
scale), Share

0.33 0.33 0.33

HUMAN CAUSE 1 = “9” or “8” on the statement “Human activities are causing climate change” (9-step scale),
Share

0.54 0.48 0.50

Table 5. Correlation coefficients between variables describing beliefs
(Pearson).

Stores
carbon

Climate
friendly

Destroys
habitats

Emit
greenhouse

gases

Climate friendly 0.481**
Destroys
habitats

−0.010 −0.040*

Emit
greenhouse
gases

−0.109** −0.153** 0.549**

Attractive
carbon
storage

0.429** 0.399** 0.084** 0.045*

Table 6. Rotated factor solution.

Factor number

1 2

Stores carbon 0.710
Climate friendly 0.670
Attractive carbon storage 0.612
Emit greenhouse gases 0.914
Destroys habitats 0.603

Extraction Method: Maximum Likelihood. Rotation Method: Varimax with
Kaiser Normalization.
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Comparative F tests of R2 change indicated that the full
model was most appropriate in both estimations. Removing
DISASTER and HUMAN CAUSE resulted
significant reductions of the Adjusted R2 values for both
regression.

Discussion

This study conducts a regression analysis on identified beliefs
regarding the climate and the environmental impact of wood
construction. The first belief claims that using wood as a con-
struction material is beneficial for the climate; that wood
replaces concrete and stores carbon thereby reducing the
amount of greenhouse gases in the atmosphere. The
second belief states that wood construction leads to
adverse environmental impacts as it increases net carbon
emissions by reducing carbon in forests, and harming habi-
tats, which leads to a reduced biodiversity.

The first assertion tends to be associated with Finnish resi-
dence, male gender, higher age, having children in the house-
hold, university education, and strong beliefs related to
climate change stated as “Recent extreme weather disasters
are caused by climate change” and “Human activities are
causing climate change.”

The second belief that wood construction has adverse
impacts on the climate and the environment was more fre-
quently held by women, younger persons, persons living in
a town or municipality with more than 10,000 inhabitants
(compared to a small municipality or countryside), persons
with income less than 30,000 Euro or 300,000 SEK, pre-aca-
demic education, and the belief that “Recent extreme
weather disasters are caused by climate change.”

The estimations supported several findings in previous
studies. The beliefs in the Finnish sample that wood building
mitigates climate change align with recent studies reported
by Ranacher et al. (2020). Additionally, they are partly

supported by a study on views among Finnish students
about the forest Industry (Pätäri et al. 2017). This outcome
may reflect the fact that the forest sector has relatively
more importance in the Finnish economy and labor market
compared to Sweden. Hence, on average, a larger share of
the Finnish sample may have some connection to the forest
and wood industry sectors and a greater appreciation for
the sector and its impacts. A similar explanation can be
applied to the lower degree of agreement among rural
respondents about the statement that wood construction is
bad for the climate and the environment which has been
found in earlier studies (Eriksson 2012; Hemström et al.
2014; Upton et al. 2015; Lähtinen et al. 2021; Aguilar et al.
2023). This could be attributed to the fact that the forest
sector provides rural jobs and incomes in both countries.
This study’s findings align with the results by Upton et al.
(2015) that rural respondents value timber and employment
more and recreation less than most urban respondents.

The unexpectedly insignificant connection between resi-
dence in an apartment and beliefs on wood construction is
difficult to explain. This might depend on the interaction of
several mediating factors related to beliefs about house
types and satisfaction with the current dwelling. Additionally,
residents in apartments may not always be aware of, or put
much importance on, the structural material compared to
indoor or cladding materials (Høibø et al. 2015). The impact
of age on endorsing the positive role of wood construction
can indicate that older respondents more frequently have
rural backgrounds and more experience with wood and
forest-sector activities. Although young persons may value
wood as a building material, they appear to be more con-
cerned with perceived climate change and the environmental
problems associated with forest harvesting and the use of
wood as a construction material. This outcome seems to be
somewhat opposed to the findings of Høibø et al. (2015)
and Petruch and Walcher (2021) where young respondents

Table 7. Linear regression results for factor solutions of respondent beliefs regarding the impact of wood construction on climate change and biodiversity.

Coefficient (std. error)

Parameter Wood building is climate-friendly Wood building is bad for the climate and habitats

Intercept −0.604 (0.071)*** 0.200 (0.080)*
Location
FINLAND 0.174 (0.034)*** −0.045 (0.038)
SMALLTOWN −0.052 (0.047) 0.321 (0.053)***
LARGETOWN −0.041 (0.049) 0.299 (0.054)***
APARTMENT −0.043 (0.036) −0.051 (0.040)
Demography
MALE 0.157 (0.032)*** −0.105 (0.036)**
AGE 0.005 (0.001)*** −0.008 (0.001)***
CHILD 0.164 (0.036)*** 0.159 (0.041)***
HIGH INCOME −0.025 (0.034) −0.091 (0.038)*
Education
UNIVERSITY 0.067 (0.033)* −0.090 (0.037)*
Climate change beliefs
DISAST 0.267 (0.040)*** 0.179 (0.046)***
HUMANCAUSE 0.302 (0.036)*** −0.0.35 (0.041)

F-value 27.227 16.605
R2 0.106 0.068
Adj R2 0.103 0.064
N weighted (not weighted) 2813 (1959) 2813 (1959)

Indications of statistical significances of beta coefficients are denoted with ***p < 0.001; **p < 0.01; *p < 0.05, and the error terms of the coefficients are given in
parentheses.
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appreciated wood construction for environmental reasons.
Our findings are likely to be owing to underlying climate
and environmental concerns in younger age groups
(Hickman et al. 2021).

As expected, male respondents showed more positive
views on wood construction and its climate and environ-
mental impact compared to females. Possibly, this differ-
ence can be attributed to the image of the forest and
construction sectors as male-dominated (Eurofound and
European Commission Joint Research Centre 2021; Skogs-
styrelsen 2022).

In families with children, the study found positive coeffi-
cients in both regressions, which appears paradoxical. This
group concurs with the statement that wood construction
is climate-friendly, but also with the claim that using wood
for construction increases greenhouse emissions and
destroys habitats. The contradictory positions may reflect
simultaneous perceptions that the wood material is natural,
with positive climate impacts, alongside a general concern
about climate change and the future of the environment. Fur-
thermore, for families with teenagers, the results can
hypothetically reflect that environmentally concerned
young family members influence the parents’ beliefs
(Lawson et al. 2019).

The acceptance of using wood for construction among
respondents with university degree was not expected. This
stance seems to echo a view that although recreational
forest ecosystem services should be respected and protected,
the use of wood for house construction does not compromise
these multiple uses.

Likewise, the variable for the strong conviction that
climate change causes disasters also produced
seemingly inconsistent results. According to the results of
the first regression this conviction associated positively with
the view that wood construction mitigates global warming,
and in the second regression, it was also associated with
the belief that wood construction can aggravate climate
change and biodiversity. These seemingly contradictory
results may reflect the inherently conflicting policy objectives
that were illustrated for Finland by Blattert et al. (2022).
However, the belief that climate change is caused by
humans only correlated significantly with the affirmative
belief in wood construction. It had no impact in the second
estimation. This variable can reflect the reasoning that
human activities and choices can have an impact on
climate change. It might also mean that wood
construction according to the respondents is more likely to
provide long-term than short-term mitigation benefits.

The findings lead to a number of practical implications for
the construction sector. Forest and wood-based industry
process development and communication efforts should
focus to improve and declare the climate and environmental
impacts of wood building, for example, by developing low-
impact forest management practices that protect habitats
and biodiversity. These efforts should also extend to low-
impact building operations.

Customer-targeted marketing can, thereafter, document
and certify the climate and environmental impacts of wood
construction. Marketing efforts should focus on segments

that are significantly favorable toward wood to make the
use of wood mainstream. However, it is equally central that
marketing reaches out to consumer segments that represent
future customers and also gatekeepers in building design and
planning such as architects and structural engineers. Efforts
to increase trust in the sustainability of wooden housing
must convey reliable information, be evidence-based, and
include specific data about the climate and biodiversity
impacts. Specific challenges involve addressing concerns
among females, youth, urban residents, and families. This
may be done by reviewing reliable information about the
climate and biodiversity perils and credentials of different
building materials (Kuittinen and Häkkinen 2020).

The study contains limitations worth mentioning. Trans-
lations in combination with national differences may have
led to biases, although the questions were developed and
thoroughly discusses between the cross-national author
group. Further, common method bias can, despite the
measures taken, have affected the answers’ reliability (Kock
et al. 2021). The respondents’ answers may be based on inter-
acting values and beliefs that are not fully captured by the
model.

Further studies could be developed that compare different
models of how beliefs about wood construction are formed.
Such complex interactions related to the forest sector merit
further inquiry in qualitative or exploratory studies, e.g. lad-
dering or econometric models involving multi-item con-
structs, mediation- or interaction effects. Future studies
should also explore environmental beliefs about different
forest-based products, including whether the acceptance
differs between forest management for timber compared to
(short lived) paper products.

Conclusions

The study is an attempt to understand the public beliefs
associated with the climate credentials of wood construc-
tion. It is novel and expands the current knowledge
through the inclusion of demographic, socioeconomic
factors, and climate beliefs. The findings indicate that the
most negative views are held by females, urban, and
young people. The wood construction sector faces a chal-
lenge to increase the appeal among these customer seg-
ments. Moreover, the sector needs to address the
concerns related to the potential negative environmental
impacts associated with forest management, including by
promoting forest management practices that limit negative
climate and biodiversity impacts.
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