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The built environment is a major contributor to global emissions, making the transition to low-carbon con-
struction materials critical for climate mitigation. Multi-storey wooden buildings (MSWBs) have emerged as a
sustainable alternative due to their carbon storage capacity and lower embodied emissions compared to con-
ventional multi-storey buildings. However, consumer acceptability for MSWBs remains uncertain. This study
draws on cognitive-motivational consumer models, expectancy-value theory, and Signalling Theory to examine
the effect of climate beliefs and concern, belief on climate impact of wood construction, and MSWB attitudes on
the intention to live in MSWBs. The relationships are tested using structural equation modelling applying survey
data from 7053 respondents across seven European countries. The study finds that stronger climate beliefs and
concern enhance perceptions of wood’s climate benefits, which in turn influence both attitudes and housing
intentions. However, attitudes toward multi-storey wooden buildings—particularly regarding comfort, health,
and functionality—are stronger predictors of intention than beliefs alone, indicating a mediating role of atti-
tudes. Cross-country differences highlight the role of cultural and regulatory contexts. The results suggest that
policymakers and industry should emphasize and develop the climate benefits of MSWBs alongside improve-
ments in perceived comfort and functionality. This study advances sustainable housing research by integrating
environmental psychology and consumer behaviour perspectives.

1. Introduction account for roughly 37 % of global emissions [4]. Therefore, the adop-

tion of low-carbon materials and resource-efficient practices is essential

The Paris Agreement seeks to limit global warming to well below 2
°C above preindustrial levels, aiming for 1.5 °C by 2030, with a long-
term goal of net-zero emissions by 2050 [1]. These targets have been
incorporated into the European Green Deal [2], which sets the objective
of climate neutrality within the European Union by 2050. Despite these
measures, global temperatures continue to rise, with 2024 recording an
average increase of 1.55 °C above pre-industrial levels, intensifying
climate-related risks [3]. A major contributor to climate change is the
construction sector, which consumes large quantities of raw materials
and energy across the entire building lifecycle—from material extrac-
tion and production to construction, operation, and eventual demoli-
tion. This intensive resource consumption contributes significantly to
greenhouse gas emissions, with the built environment estimated to
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to achieving climate targets and reducing the sector’s environmental
burden [5]. Among alternative materials, wood generally exhibits sub-
stantially lower embodied carbon and energy demand compared to
concrete and steel, making it a promising option for reducing the
whole-life climate impact of buildings [5,6]. In line with this, the EU
Policy Roadmap for Decarbonised Buildings emphasizes that achieving
climate neutrality requires addressing whole-life carbon—not just
operational emissions—and calls for regulatory interventions targeting
material supply chains, design practices, and carbon accounting at EU
and national levels [7].

Housing plays a pivotal role in broader sustainability transitions [4,
8], which are multi-level processes involving material efficiency, life
cycle thinking, and adoption of bio-based, low-carbon materials such as
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timber-based multi-storey buildings. Progress in construction is driven
not only by technological innovation but also by social factors at
different levels, including human behaviour and agency [9,10]. Empir-
ical evidence from Northern and Central Europe indicates that public
procurement, housing policy, and promotional efforts have supported
the adoption of multi-storey wooden buildings [11-13]. These
multi-level policy frameworks increasingly emphasize that sector
growth depends not only on emissions reductions but also on well-being,
liveability, and user preferences [14]. From an urban planning
perspective, Churkina et al. [15] outline practical strategies for inte-
grating wood into construction, including building code reforms,
workforce development, and expanded bio-based manufacturing.
Complementing these supply-side measures, understanding consumer
perspectives on alternative materials is essential for scaling low-carbon
housing innovations.

For wooden residential buildings to contribute meaningfully to
emissions reductions, they must gain consumer acceptance [16]. Studies
on European people’s views toward multi-storey wooden buildings
(MSWB) suggest that wood may be associated with attitudes and context
[17]. Another finding is that the material is often seen as being natural
or environmentally friendly, supporting comfort and well-being [16].
However, some consumers may, on the other hand, perceive it as lower
quality than other materials or may express environmental concerns
about the prevalent forest management practices [18-22]. The literature
remains inconclusive on how these mixed perceptions influence the final
purchasing decisions.

A key question for the construction sector is whether climate beliefs
and concerns, and perceptions of the climate impact of building mate-
rials, influence housing choices. Such considerations extend beyond
shelter, comfort, or affordability, reflecting broader concerns including
ecological footprints, ethical sourcing, and climate responsibility—core
elements of sustainable consumption [23]. They are particularly
important for the construction sector, where long-term investments
determine material use and associated climate impacts for decades [24].
In this context, wooden residential buildings offer a unique opportunity
to align personal values with environmental goals, serving as both
functional and symbolic representations of sustainability-oriented life-
styles. Consequently, material preferences are not only based on prac-
tical considerations but also reflect socially constructed meanings
related to environmental identity, responsibility, and trust in green
innovation [25].

The relationship between sustainability concerns and perceptions of
wood is multifaceted. Roos et al. [20] found that heightened sustain-
ability awareness can increase preference for wood, and similarly,
Vehola et al. [26] report that strong climate concerns are associated with
greater support for wood-based construction in Finland and Sweden. In
contrast, Ruokamo et al. [27] observe that Finnish respondents may still
have reservations about the environmental impacts of forest harvesting.
Beyond the context of wood construction, factors such as green con-
sumer identity and familiarity with certification systems influence in-
terest in sustainability-certified housing [28]. Across sectors, studies
consistently show that climate beliefs and environmental concerns
shape purchasing behavior [29-32], although ego-defensive mecha-
nisms can sometimes limit environmentally conscious choices [33].
Sustainability signals, including eco-labels, can affect perceived product
quality through mechanisms such as the halo effect [34-37]. Moreover,
sustainability-oriented practices can generate tangible business benefits,
including innovation, operational efficiency, and enhanced competi-
tiveness [38]. Accordingly, a sustainable business focus has the potential
to influence consumer decision-making and improve business perfor-
mance; however, if such claims are not supported by high production
standards, they risk undermining credibility [39,40].

Despite growing interest in consumer attitudes toward wooden
housing, few studies have examined how climate beliefs, perceptions of
wood’s climate-related role, and evaluations of comfort and function-
ality jointly shape housing preferences. Most prior research has
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considered these factors in isolation. To address this gap, the present
study investigates the psychological mechanisms underlying sustainable
housing preferences, focusing on multi-storey wooden buildings
(MSWBSs). In particular, it examines how climate beliefs and concern,
perceptions of wood’s climate impact, and perceived comfort and
functionality influence intentions to live in MSWBs. By integrating in-
sights from environmental psychology and sustainability transitions,
this study offers a nuanced understanding of user-driven sustainability
perceptions and provides implications for both research and practical
strategies to promote low-carbon housing. The study emphasizes psy-
chological mechanisms—climate beliefs, concern, and attitudes toward
MSWBs—rather than socio-economic factors.

2. Theory
2.1. Theoretical underpinnings

Theoretically, this study builds on Fishbein’s cognitive-motivational
consumer model, which posits that consumer choice is guided by
perceived product attributes and learned cognitions [41]. In addition,
Fishbein and Ajzen’s [42] Expectancy-Value Theory suggests that pur-
chase intentions are shaped by the perceived value of a product. Another
relevant framework is Signalling Theory [43], which explains how
consumers infer product quality from observable attributes. This aligns
with the concept of heuristics in belief formation, referring to mental
shortcuts that simplify consumer decision-making [44]. Finally, this
study also draws on Sorqvist et al. [34], who examined the green halo
effect—a specific instance where products with environmental labels are
perceived as having superior overall quality compared to conventional
alternatives.

2.2. Conceptual framework

This analysis is guided by a conceptual framework that examines the
relationships between climate beliefs and concern, perceptions of
climate impact of wood construction, attitudes toward MSWB based on
liveability, and individual choices—including mediated pathways. Fig. 1
presents this framework, which is further explained in the sections that
follow.

“Climate Beliefs and Concern” (CCB in Fig. 1) represents an in-
dividual’s awareness of and concern about climate change. Its manifest
variables capture perceptions of the existence and severity of climate
change, including beliefs about human causes and its role in recent
extreme weather events.

WCB, “Belief in the Climate Impact of Wood Construction” captures
whether the respondent believes that wooden construction materials
have a comparatively low carbon footprint. The manifest variables
emphasize beliefs about wood’s climate impact and potential to reduce
emissions and store carbon

MWA, “Attitude toward MSWB,” reflects cognitive evaluations of
liveability, comfort, and functionality. Its manifest variables assess
whether MSWBs are seen as healthy, pleasant, and functional. In this
study, we conceptualize attitude toward MSWBs specifically as a
cognitive assessment.

Finally, MWI, “Intention to Live in an MSWB,” represents an in-
dividual’s willingness to reside in such buildings.

2.3. Hypotheses

2.3.1. Climate beliefs and concern, and beliefs about the climate impact of
wood construction CCB—WCB

The influence of climate beliefs and concern on perceptions of the
climate impact of wood construction remains understudied. Roos et al.
[45] found that both the belief that climate change causes extreme
weather events and the belief that it is human-induced positively shape
perceptions of wood as a low-emission material. Evidence from other
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Fig. 1. Conceptual framework illustrating the hypothesized relationships among climate beliefs and concern, beliefs about the climate impact of wood construction,
attitudes toward multi-story wooden buildings (MSWBs), and the intention to live in an MSWB.

sectors supports this pattern: Arnadéttir et al. [46] and Shen and Wang
[47] show that climate concern directs consumer attention toward
lower-emission alternatives, while Lorteau et al. [48] report that
climate-related worries increase support for renewable energy sources
such as solar and wind. Rondoni and Grasso [49] further confirm that
sustainability concerns influence attitudes toward carbon footprint la-
bels. Building on these insights, we hypothesize that climate awareness
and concern enhance confidence in low-impact building materials such
as wood.

H1. Climate beliefs and concern positively shape beliefs about the
climate friendliness of wood construction.

2.3.2. Beliefs about the climate impact of wood construction and the attitude
toward MSWB. WCB—MWA

Several studies across different product categories have documented
a positive relationship between beliefs about a product’s climate foot-
print and its perceived overall quality [34-36]. Loaiza-Ramirez et al.
[371 also found that the impact of perceived sustainability performance
of energy on consumers’ adoption intention was mediated through
perceived comfort.

Building on empirical data and theories of the halo effect and heu-
ristics, we therefore hypothesize that consumers’ beliefs about a prod-
uct’s sustainability performance - in this inquiry, carbon footprint —
influence their perceptions of the overall experiential quality and well-
being of living in MSWBs.

H2. Beliefs about the climate impact of wood construction influence
the perceived comfort and satisfaction of residing in a wood building.

2.3.3. Beliefs about the climate impact of wood construction and intention
to live in an MSWB, WCB—MWI

Studies indicate that consumer perceptions about climate perfor-
mance, as indicated by carbon labels, can directly influence consumer
choices towards food purchases [50] and willingness to pay a premium
for energy [37]. For example, consumers in New Zealand and Japan
have demonstrated strong demand for climate labels on products,
reflecting a growing interest in carbon neutrality [51]. Similarly, Loh-
mann et al. [52] found that a higher carbon footprint negatively impacts
food purchasing choices. It should be noted that the cited studies focus
on purchasing behaviours other than housing decisions. We have not
encountered studies that tested the relationship between perceived
climate performance and intention to reside in wooden buildings.
Nonetheless, research does appear to indicate that consumers who are
aware that wooden construction materials have a low climate impact
tend to prefer residing in a wood building (e.g., see: Viholainen et al.

[21D.

H3. Beliefs about the climate impact of wood construction influence
the intention to live in a wood building.

2.3.4. Attitude toward MSWB and intentions, MWA—MWI

Fishbein’s model of consumer choice [41] and Expectancy-Value
Theory [42] suggest that behavioral intentions—such as the intention
to purchase or adopt—are shaped by an individual’s attitude toward a
product. This attitude, in turn, is determined by the individual’s beliefs
about the product’s attributes and the subjective importance they assign
to those attributes. In this study, it is hypothesized that high expecta-
tions regarding the well-being, comfort, and functionality of
wood-based apartments contribute to a favourable (cognitive) attitude,
which in turn influences the intention to live in such dwellings. This



A. Roos et al.

view is supported by studies such as Petruch and Walcher [22] and Gold
and Rubik [19], who find that willingness to live in wooden homes is
often associated with the material’s perceived positive effects on
well-being.

H4. Favourable attitudes toward MSWB positively influence the
intention to reside in one.

3. Method and data
3.1. Approach

The analyses applied confirmatory factor analysis (CFA) together
with structural equation modeling (SEM) and used the statistical pro-
gram R lavaan [53].

3.2. Data collection and sample

The study focuses on Finland, Norway, Sweden, Denmark, Austria,
Germany, and the United Kingdom. Country selection followed the
overarching objectives of the research project, which examines forest
bioeconomy markets across the Nordic region and European countries
with significant timber and sawnwood trade—particularly major ex-
porters like Austria and Germany, and major importers like the United
Kingdom.

Data were collected via an online consumer survey conducted by the
market research company Syno International [54] among 7053 re-
spondents in May and June 2021. Respondents were recruited to be
representative of each country’s demographics, considering factors such
as building traditions, industrial background, and market size.

Online panel research has advanced in recent years and is widely
used in marketing and social science research due to its advantages in
speed, convenience, and cost-effectiveness [55]. Walter et al. [56] found
that online panels yield psychometric outcomes comparable to those
obtained through conventional data collection methods, demonstrating
the approach’s ability to produce valid and reliable data at a reasonable
cost.

Although the questionnaire was administered in 2021, it remains
valid and relevant because the survey captured public perceptions
formed after several years of intense climate debate and policy devel-
opment in Europe. The European Green Deal, adopted in 2020 and
developed thereafter, had established climate neutrality as a binding EU
goal, and discussions about the climate performance of construction
materials—particularly timber versus concrete and steel—were already
underway in both policy and industry circles. While shifts in public
beliefs may occur over time, the 2021 data capture a period when Eu-
ropean climate policies were being implemented, and public awareness
of low-carbon construction was growing, providing a relevant context
for examining consumer beliefs, attitudes, and intentions.

This study uses the same dataset as Kim et al. [17] but applies a
different theoretical model to test new hypotheses. Whereas Kim et al.
[17] examined Europeans’ behavioural intentions to live in multi-storey
wooden buildings using the Theory of Planned Behaviour, the present
study focuses on the psychological mechanisms underlying sustainable
housing preferences. Specifically, it links climate beliefs, climate
concern, and perceptions of wood’s climate impact to attitudes and in-
tentions toward wooden housing, thereby integrating perspectives from
environmental psychology and consumer behaviour and providing
novel insights not previously explored.

The survey included questions on demographics, environmental at-
titudes, perceptions of wood use, living arrangements, employment in
the forest or construction sectors, and factors influencing housing
choices, with particular emphasis on perceptions of living in multi-
storey wooden buildings (MSWBs). Most questions were formulated as
statements that respondents evaluated in terms of agreement or attrac-
tiveness, along with rankings of factors influencing their preferences.
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The questionnaire was developed by a multinational team of researchers
with forestry expertise, reviewed for cross-country differences, and
finalized with input from Syno International experts [54]. A master
questionnaire was prepared in English and translated into multiple
languages; native speakers reviewed the translations to ensure the ac-
curacy of specialized terminology. Supplement 1 contains the master
questionnaire. Syno International distributed the survey to members of
online panels in the selected countries, ensuring representative samples
by age, gender, and region. A description of the respondents is presented
in Table 1.

As requested from the panel data, Table 1 displays a relatively
balanced gender distribution, with male and female respondents being
nearly equal across all countries. Age distribution varies across the
countries. Austria has a higher proportion of younger respondents under
30 (41 %), compared to other countries where this group ranges be-
tween 21 % and 23 %. Meanwhile, Germany has the highest proportion
of middle-aged respondents (45-64 years old) at 43 %, while Austria and
Denmark have the lowest in this category. The proportion of older re-
spondents (65 and above) is high in Denmark (23 %), whereas Austria
has a relatively younger sample, with only 8 % in this age group.

Denmark and Germany have the highest proportion of respondents
with only primary education (18 % and 22 %, respectively), while
Norway (7 %) and the UK (4 %) have the lowest. Secondary education is
most common in Sweden (51 %) and the UK (54 %). University educa-
tion is highest in Norway, with 34 % of respondents holding a bachelor’s
degree and 17 % a master’s degree, suggesting a more highly educated
sample in this country.

Regarding place of residence, Finland and UK stand out for their high
proportions of respondents living in small or medium-sized cities (37 %
in both countries). Germany and the UK have notably small rural pop-
ulation (only 8 % and 5 %, respectively), while Norway has the highest
rural representation (19 %). The proportion of respondents living in
metropolitan areas is highest in Austria (21 %) and Finland (20 %),
whereas Norway has the lowest share (10 %).

Housing types also show variation across countries. Finland has the
highest proportion of respondents living in apartments in multi-storey
buildings (49 %), while the UK has the lowest (9 %). Detached houses
are most common in Norway (46 %) and Denmark (43 %), whereas the
UK and Germany have lower proportions of detached house dwellers (20
%, in both countries). The UK stands out with a much higher proportion
of respondents living in semi-detached houses (36 %).

The variations in demographic, educational, and housing-related
factors suggest meaningful cross-country differences that may influ-
ence perceptions of housing and environmental preferences.

3.3. Measurement variables and constructs

The variables in the analysis were measured as 9-point Likert bipolar
scales from 1="strongly disagree" to 9="strongly agree". The latent
constructs are presented in Table 2 and further described below.

Climate concern and beliefs (CCB) reflect beliefs about the existence,
anthropogenic nature, and severity of climate change [47], which is
partly similar as the definition of environmental concern [57,58]. Belief
in the climate impact of wood construction (WCB) is based on previous
studies on green trust [59,60], which reflect the perceived
sustainability-related impacts of a product. In this study, the focus is
specifically on impacts related to climate change.

Attitude toward MSWBs, based on well-being, health, and function
(MWA) and the intention to live in an MSWB (MWI), are primarily
rooted in the cognitive and, to some extent, behavioral dimensions of the
Expectancy-Value Theory [42] and the Theory of Planned Behavior
[61].
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Table 1
Profile of Respondents by Country (Column Percentages).
Variable Category UK NOR FIN SWE GER AUT DEN All
n= n= n= n= n= n= n= n=
1008 1007 1009 1008 1006 1005 1010 1053
Gender Female 52 50 51 50 51 48 50 50
Male 48 50 49 50 49 51 50 49
Age Group <30 22 22 21 23 23 41 23 25
30-44 28 28 25 25 22 22 21 24
45-64 37 34 39 37 43 29 32 36
65- 14 16 15 14 12 8 23 15
Education Primary education (up to 10 years) 4 7 9 9 22 14 18 12
Secondary education (primary + 3 years) 54 38 46 51 41 43 38 44
University degree, Bachelor (secondary + 3-4 years) 30 34 28 29 21 25 30 28
University degree, Master (secondary + 5-6 years) 8 17 15 10 11 12 13 12
University doctoral degree (Master + 3—4 years) 4 4 1 2 5 6 2 3
Place of In a large city (100 000 — 1 000 000 inhabitants) 30 24 27 27 28 18 16 24
residence In a small or medium sized city (10 000 — 100 000 37 36 37 36 36 21 33 34
inhabitants)
In a village (< 10 000 inhabitants) 16 12 8 10 16 26 21 16
In the countryside 5 19 8 9 7 14 13 11
The capital region or a metropolitan area (> 1 million 12 10 20 18 12 21 17 16
inhabitants)
Housing type Apartment in a multi-storey building (at least 3 storeys) 9 22 49 38 36 39 22 31
Apartment-building (1-2 storeys) 12 12 3 17 24 17 13 14
Detached, single-family house 20 46 27 30 20 26 43 30
Semi-detached house 36 8 4 8 7 4 10
Townhouse/Row house 19 9 17 9 9 7 15 12
Other 3 3 2 3 3 3 2

Note: All figures are column percentages. UK = United Kingdom, NOR = Norway, FIN = Finland, SWE = Sweden, GER = Germany, AUT = Austria, DEN = Denmark,

All = All countries combined.

Table 2
Latent Constructs and Their Associated Manifest Variables.

Latent variable Manifest variables

CCB. Climate Beliefs and Concern. “My
opinions about climate change”
Human activities are causing climate
change
Climate change is a real and serious
issue
Recent extreme weather disasters are
caused by climate change
WCB. Belief on climate impact of wood
construction “My opinions about
construction, climate and the
environment”
Wood as a construction material keeps
carbon stored, thus, can help reduce net
emissions of global warming gases
Building with wood is more climate-
friendly than concrete or steel
Carbon stored in wooden building
materials will significantly increase
attractiveness of using wood in
construction
MWA. Attitude toward MSWB. “'Please
indicate your agreement to the
following statements regarding multi-
storey wood buildings (MSWBs)”
Life inside MSWBs is healthier than
those constructed of other materials
MSWBs are pleasant
MSWBs are functional
MWI. Intention to live in an MSWB. “If I
had the option to live in a multi-storey
building... “ (Dependent variable)
.... I would live in a MSWB
....I would appreciate living in an
apartment in a wooden building
....I would choose an apartment in a
multi-storey wooden building

4. Results
4.1. Measurement model

The Maximum Likelihood estimation method with Robust Standard
Errors was used since it provides standard errors and test statistics that
are robust to non-normality and potential heteroscedasticity [62]. The
results of the Confirmatory Factor Analysis are shown in Table 3 and
discussed thereafter.

Table 3 includes key model fit indices, standardized factor loadings,
and reliability measures, providing insights into the validity and reli-
ability of the measurement model. The Comparative Fit Index (CFI) that
assesses how well the model fits compared to a baseline model obtained
values ranging from 0.951 to 0.984 across countries, with the combined
sample at 0.981. This indicates a good fit [63], p 140. Similarly, the
Tucker-Lewis Index (TLI) that appraises model fit while penalizing
complexity are well above acceptable thresholds. The combined sample
achieves a TLI of 0.974, further supporting model adequacy [64] p 668.

The Root Mean Square Error of Approximation (RMSEA) of the
discrepancy between the model and the population covariance matrix
range from 0.042 to 0.075, with the combined model at 0.047, sug-
gesting a strong overall fit. The Standardized Root Mean Square Resid-
ual (SRMR) measures the difference between observed and predicted
correlations. This indicator yielded values below 0.05, with the com-
bined model at 0.028, confirming minimal residual error and a strong fit
[64] p 667-668.

Factor loadings indicate how well observed variables represent their
latent constructs. Most loadings exceed 0.70, supporting strong
construct validity. CCB shows consistently high loadings, demonstrating
that its indicators effectively measure the construct across all samples.
Attitudes Toward MSWB (MWA) and Intention to Live in an MSWB
(MWI) also exhibit strong loadings, reinforcing the robustness of these
constructs. Belief in the climate impact of wood construction (WCB)
shows more variation, with lower loadings in Germany and Austria,
which may suggest differences in perception across contexts.

Composite Reliability (CR) assesses the internal consistency of each
construct. The obtained CR values are consistently above 0.70,
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Table 3

CFA Results, Factor Loadings, Reliability, and Model Fit Indices.
Fit Indices/ Construct UK NOR FIN SWE GER AUT DEN All countries
CFI 0.970 0.951 0.982 0.977 0.984 0.982 0.970 0.981
TLI 0.959 0.932 0.976 0.969 0.978 0.975 0.959 0.974
RMSEA 0.061 0.075 0.051 0.055 0.042 0.044 0.058 0.047
SRMR 0.040 0.049 0.031 0.038 0.031 0.031 0.039 0.028
Factor loadings:
CCB:
Q131 0.818 0.885 0.852 0.867 0.818 0.833 0.849 0.847
Q133 0.924 0.929 0.900 0.919 0.884 0.857 0.891 0.905
Q134 0.823 0.830 0.797 0.800 0.787 0.814 0.797 0.804
WCB:
Q141 0.761 0.764 0.720 0.740 0.694 0.630 0.742 0.719
Q143 0.671 0.684 0.666 0.721 0.643 0.661 0.708 0.682
Q155 0.701 0.624 0.761 0.649 0.536 0.479 0.627 0.625
MWA:
Q202 0.757 0.679 0.753 0.734 0.722 0.723 0.703 0.729
Q203 0.859 0.837 0.885 0.893 0.845 0.841 0.839 0.860
Q204 0.718 0.791 0.876 0.869 0.816 0.842 0.855 0.819
MWI:
Q223 0.759 0.654 0.810 0.592 0.730 0.700 0.618 0.698
Q231 0.832 0.621 0.845 0.880 0.843 0.807 0.832 0.818
Q233 0.868 0.733 0.909 0.858 0.818 0.853 0.858 0.850
Composite Reliability (CR)
MWA 0.823 0.815 0.877 0.873 0.838 0.845 0.843 0.846
WCB 0.755 0.734 0.759 0.747 0.659 0.618 0.735 0.716
CCB 0.892 0.913 0.887 0.897 0.869 0.874 0.884 0.889
MWI 0.861 0.710 0.891 0.826 0.840 0.831 0.817 0.833
Average Variance Extracted (AVE):
MWA 0.609 0.596 0.706 0.697 0.634 0.646 0.643 0.648
WCB 0.507 0.480 0.513 0.496 0.394 0.355 0.482 0.458
CCB 0.733 0.778 0.724 0.745 0.690 0.697 0.717 0.728
MWI 0.674 0.450 0.732 0.620 0.638 0.623 0.604 0.626
Cronbach’s Alpha:
MWA 0.817 0.806 0.872 0.866 0.835 0.943 0.837 0.841
WCB 0.749 0.725 0.757 0.743 0.653 0.615 0.731 0.713
CCB 0.889 0.912 0.884 0.895 0.868 0.873 0.882 0.887
MWI 0.857 0.700 0.888 0.810 0.839 0.827 0.804 0.827
Latent Variable Correlations All <0.85 All <0.85 All <0.85 All <0.85 All <0.85 All <0.85 All <0.85 All <0.85
HTMT Discriminant Validity All <0.85 All <0.85 All <0.85 All <0.85 All <0.85 All <0.85 All <0.85 All <0.85

indicating good reliability across most constructs and countries [64, p.
710]. Average Variance Extracted (AVE) reflects the proportion of
variance captured by a construct relative to measurement error [64, p.
709]. AVE values indicate good convergent validity for most constructs,
although lower WCB values below 0.5 were observed for Germany and
Austria. To examine potential low-effort responding, cases showing
identical ratings within each construct (i.e., straight-lining) were
temporarily removed, while allowing variation between constructs [65].
However, this adjustment did not improve model fit or validity, so the
full dataset was retained for analysis.

Cronbach’s Alpha (a), which measures internal consistency, reflects
strong reliability for CCB, MWA, and MWI. WCB presents slightly lower
alpha values (<0.7), again for Germany and Austria, indicating potential
variability in how this construct is interpreted [64].

Correlation coefficients between latent variables confirm that con-
structs are distinct, as all values remain below the critical threshold. The
Heterotrait-Monotrait Ratio (HTMT) further supports discriminant val-
idity, with all values indicating that the constructs are sufficiently in-
dependent from each other [66].

The confirmatory factor analysis (CFA) results indicate that the
measurement model performs reasonably well across the seven coun-
tries. It generated good fit indices, robust factor loadings, and solid
construct reliability. Some divergence in the WCB construct suggests
possible undetected influences on how respondents interpret the
climate-related benefits of wood. Given the reliability and validity
metrics, the model is well-suited for use in subsequent structural equa-
tion modelling (SEM). The latent constructs seem to effectively reflect
the underlying theoretical concepts in each national sample.

4.2. Structural equation models (SEM) results

Table 4 presents the results of the SEM applied to the mediated
model across seven countries and the full sample. The results include
estimates of direct, indirect, and total effects, along with model fit
indices, offering a comprehensive assessment of the relationships among
the latent variables. Covariances between constructs—such as between
CCB and WCB—were not included, as they were not theoretically
justified and only led to marginal improvements in model fit. Since the
confirmatory factor analyses (CFA) and structural equation models
(SEM) were conducted separately for each country, direct comparisons
of model coefficients across countries should be interpreted with
caution, as measurement invariance was not tested [63, p. 300].

The relationship between CCB and WCB is positive and significant
across all countries, with coefficients ranging from 0.332 in Finland to
0.454 in Norway, and a value of 0.406 for the full sample. This indicates
that higher levels of beliefs and concern about climate change are
associated with increased belief in the beneficial climate impact of wood
construction.

The effect of WCB on MWI varies across countries. While the rela-
tionship is significant in most cases, Finland (0.067) and Germany
(0.118) do not show significant effects at the 5 % level. The full sample
coefficient is 0.177, suggesting a modest but positive association overall.

MWA strongly predicts MWI, with coefficients ranging from 0.424 in
Sweden to 0.742 in Finland. The full sample estimate is 0.569, indicating
a robust and consistent effect across countries. This highlights the crit-
ical role of attitudes toward MSWBs in shaping behavioural intentions.

The effect of WCB on MWA is consistently strong across all countries,
with coefficients ranging from 0.537 in Denmark to 0.733 in Sweden.
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Table 4
Structural Equation Model Results: Direct, Indirect, and Total Effects.
Latent Variable UK NOR FIN SWE GER AUT DEN All
Direct Effects:
CCB—WCB 0.332%%* 0.424%%* 0.447%%*
WCB-MWI 0.067 0.118 0.151*
MWA—-MWI 0.742%** 0.658*** 0.582%%** 0.433%** 0.569%**
WCB-MWA 0.643%** 0.665%** 0.706%** 0.537%%* 0.661%**
IndirectEffects:
WCB->MWA->MWI 0.348%** 0.386%** 0.477%%* 0.437%%* 0.411%%* 0.232%%* 0.376*
TotalEffects':
WCB—-MWI 0.551%%* 0.600%** 0.545%%* 0.586* 0.556%** 0.561%** 0.476%** 0.553%**
Model Fit Indices
RMSEA 0.061 0.077 0.050 0.054 0.044 0.043 0.059 0.048
SRMR 0.043 0.057 0.033 0.038 0.037 0.033 0.043 0.030
CFI 0.969 0.946 0.982 0.978 0.982 0.982 0.968 0.980
TLI 0.959 0.929 0.976 0.970 0.976 0.976 0.958 0.974

%% — p < 0.001; ** = p < 0.01; * = p < 0.05; ITotal effects include both direct and indirect effects.

The full sample coefficient is 0.661, which points to an important role of
belief in the climate impact of wood construction in fostering general
positive attitudes toward living in MSWBs.

The mediated pathway from belief in the climate impact of wood
construction (WCB) to intention to live in MSWBs (MWI) through atti-
tude towards MSWBs (MWA) is positive and significant across all
countries, with coefficients ranging from 0.232 in Denmark to 0.477 in
Finland. The full sample indirect effect is 0.376, confirming that the
influence of belief in the climate impact of wood construction on
intention to live in MSWBs is partially channelled through attitudes
toward MSWBs (MWA).

The total effect of belief in the climate impact of wood (WCB) on
intention to live in MSWBs (MWI), which combines both direct and in-
direct pathways, remains consistently high across countries, ranging
from 0.476 in Denmark to 0.600 in Norway, with a full sample estimate
of 0.553. This further validates the strong role of belief in the climate
impact of wood construction in shaping willingness, both directly and
through attitudinal mediation.

The model fit indices indicate an overall good fit. RMSEA values
range from 0.043 (Austria) to 0.077 (Norway), with a full sample value
of 0.048, all within acceptable thresholds. SRMR values range from
0.030 (full sample) to 0.057 (Norway), further supporting model fit. The
comparative fit index (CFI) and Tucker-Lewis index (TLI) exceed the
commonly accepted 0.95 threshold in most cases, with the lowest values
observed in Norway (CFI = 0.946, TLI = 0.929). These results indicate
that the model adequately captures the relationships among the
constructs.

4.3. Alternative specifications
The following alternative models were estimated:

CCB—WCB, WCB—-MWI, MWA—MWI. Impact of beliefs about the
climate impact of wood construction on attitude removed.
CCB—MCB, CCB—MWI, WCB—-MWI, MWA—MWI. Impact of beliefs
about the climate impact of wood construction on attitude removed.
Direct impact of climate beliefs and concern on Intention to live in
MSWBs added.

These models exhibited poorer fit based on the primary criteria,
RMSEA and SRMR, and also reduced CFI and TLI values compared to the
retained model.

5. Discussion
This study highlights the central role of climate beliefs and concern,

beliefs about the climate impact of wood construction, and attitudes
toward multi-storey wooden buildings (MSWBs) in shaping consumers’

intentions to live in such dwellings. Individuals more concerned about
climate change are more likely to view wood as a climate-friendly ma-
terial. These beliefs, in turn, foster positive attitudes toward
MSWBs—especially regarding their liveability, comfort, and well-being
benefits. Among all predictors, attitudes toward MSWB emerged as the
strongest determinant of housing intention.

Although beliefs about wood’s climate benefits had only a modest
direct effect on intention, the indirect effect—mediated through attitu-
des—was substantially stronger. This indicates that while beliefs on
climate impact of wood construction are influential, they primarily
operate through attitudes of wooden housing. In other words, perceived
comfort and quality matter more to consumers than climate credentials
alone.

Notably, in Finland and Germany, the direct link between beliefs
about wood’s climate impact and housing intention was not statistically
significant. This may reflect national differences in housing policy,
cultural familiarity with wood, or perceptions on materials. In Finland,
for example, the symbolic and historical acceptance of wood may reduce
the added influence of environmental beliefs on behaviour, even though
these beliefs continue to shape attitudes indirectly.

These results align with previous studies indicating that attitudes are
more immediate drivers of behaviour than general environmental
concern, particularly in high-commitment decisions such as housing
[20,26]. While Ruokamo et al. [27] found only a modest effect of
climate concern on housing preferences, our findings demonstrate that
concern influences intentions primarily through beliefs and attitudes.

This study also complements the work of Judge et al. [28], who
emphasize the importance of sustainability identity in housing choices.
Unlike consumer goods research, where environmental beliefs can more
directly predict behaviour [29,32], housing decisions involve more
complex trade-offs and rely more heavily on perceived liveability,
identity alignment, and emotional engagement. Our findings are
consistent with those of Sorqvist et al. [34], suggesting that a pro-
duct’s—in this case, a housing alternative—sustainability performance
can influence cognitive attitudes.

Although this study used the same dataset as Kim et al. [17], the two
studies adopt different theoretical lenses. Kim et al. focus on attitude,
subjective norm and perceived behavioural control, whereas our anal-
ysis isolates the psychological mechanisms linking climate beliefs, ma-
terial perceptions, and attitudes. A comparison of key model fit indices
(RMSEA, SRMR, CFI, TLI) shows both models perform well, with the
current model demonstrating slightly better fit. However, the difference
is modest and may reflect sampling variation rather than substantive
divergence.

Theoretically, this study contributes in several important ways. First,
it validates and extends expectancy-value theory by demonstrating that
climate beliefs and concern, along with beliefs about the environmental
benefits of wood construction, shape attitudes that in turn strongly
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predict behavioural intention. This reinforces a
belief-attitude-intention pathway, where both rational evaluations and
emotional responses—such as perceived well-being and comfort—guide
decision-making. Second, the study applies Signalling Theory to show
how sustainability cues, such as the carbon benefits of wood, influence
consumer behaviour by shaping evaluations of liveability and design
quality. This aligns with the concept of the green halo effect, where
environmentally friendly features enhance overall product evaluations.
Third, the findings expose a belief-attitude gap, challenging the
assumption that values directly drive behaviour. While climate beliefs
and concern, and belief on climate impact of wood construction are
necessary precursors, they primarily influence intention when filtered
through attitude toward MSWB.

This suggests that behavioural intention is mediated by evaluations
of liveability, comfort and functionality. Overall, our findings refine
prior models by demonstrating that the intention impact of climate
beliefs and concern is largely channelled through intermediate beliefs
and attitudes. This underscores the importance of psychological medi-
ators in sustainable decision-making.

The findings offer valuable insights for promoting multi-storey wood
buildings (MSWBs). The outcomes of the hypotheses and their practical
implications are summarized in Table 5.

Overall, Table 5 highlights the interconnectedness between climate
beliefs and concern, perceived climate performance of wood construc-
tion, attitudes toward liveability and comfort, and the intention to live in
MSWBs. These findings underline the need for a communication strategy
rooted in credible, science-based information, coupled with ongoing
performance and sustainability innovations.

Since attitudes are the most influential predictor of intention,

Table 5
Hypotheses: Outcomes, Interpretations, and Practical Implications.

Hypothesis ~ Outcome Interpretation Practical Implication
H1 Supported Climate beliefs and The industry and
concern positively policymakers should
influence perceptions base their
of the climate impact communication efforts
of wood construction.  on climate change on
scientifically grounded
knowledge.

H2 Strongly Beliefs that the Both the industry and
Supported climate impact of policymakers should

wood construction highlight scientific
positively affect evidence on MSWB’s
attitudes toward the carbon footprint and
comfort and well- prioritize innovation to
being benefits of further reduce it.
MSWBs.

H3 Weakly Beliefs about the The industry and
supported, climate impact of policymakers must
except in wood construction provide scientifically
Finland and have a weak direct validated data on
Germany influence on the MSWB’s climate

intention to live in performance. Accurate,

MSWBs. evidence-based
communication is
essential to strengthen
this relationship.
However, modest, this
direct relationship
should not be overseen.

H4 Strongly Positive attitudes The industry should
Supported toward the comfort focus on enhancing

and well-being
benefits of MSWBs
significantly influence
the intention to live in
them.

these benefits.
Innovations aimed at
both reducing carbon
footprint and improving
liveability are essential
to build trust and avoid
perceptions of
greenwashing.
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marketing — and product development — should focus on enhancing
perceptions of comfort, well-being, and functionality. While environ-
mental messaging remains relevant, it should be embedded within
broader narratives of quality of life, health, and design appeal. A dual
messaging strategy—emphasizing both sustainability credentials and
lifestyle benefits—is likely to be most effective. This consumer-centric
framing is also evident in national initiatives such as Finland’s and
Sweden’s Wood Cities, Austria’s Wood Solutions, and the US-based
Think Wood campaign.

From a policy perspective, the results support a more integrated
approach to fostering MSWB adoption. Policymakers should consider
updating building codes and standards to reflect not only technical
performance but also comfort, liveability, and functionality, which
strongly influence consumer intention. Investment in demonstration
projects can showcase the co-benefits of sustainable and liveable hous-
ing, while standardized eco-labelling can clarify environmental perfor-
mance and build public trust. These insights are particularly relevant in
the context of EU initiatives such as the European Green Deal, the En-
ergy Performance of Buildings Directive [67], and the REPowerEU plan
[68], which aim to accelerate energy-efficient and low-carbon building
practices. By highlighting the mediating role of attitudes and beliefs, our
study provides novel evidence for designing communication and
incentive strategies that encourage consumer adoption of sustainable
housing. Importantly, the carbon benefits of MSWBs must be validated
through independent assessments and communicated transparently to
both consumers and decision-makers. Finally, the findings can inform
broader strategies promoting circular construction, material reuse, and
sustainable design, illustrating how psychological and contextual factors
shape the uptake of environmentally friendly building practices.

This study has several limitations. First, although the data were
collected via an online panel and are broadly representative, they may
not fully capture the perspectives of all demographic groups. Second,
because confirmatory factor analyses (CFAs) and structural equation
models (SEMs) were estimated separately for each country, direct cross-
country comparisons should be interpreted with caution. Third, while
the model explains a substantial portion of the variance in the intention
to live in multi-storey wood buildings (MSWBSs), other factors—such as
financial costs, cultural influences, and identity—may also play a crucial
role. Fourth, translating the questionnaire into multiple languages may
have introduced variations in interpretation, potentially affecting
response reliability. Fifth, the stability of respondents’ opinions over
time cannot be assumed. In particular, their responses may have been
influenced by evolving policies. For example, the EU Green Deal was
adopted in 2019 but developed over the following years, while the EU
Taxonomy Delegated Acts and other ongoing initiatives have aimed to
promote environmentally low-impact and energy-efficient buildings.
The findings thus capture public priorities at an early stage in the
implementation of EU climate and housing policies, a period when
perceptions and beliefs are likely to evolve gradually. Furthermore, at-
titudes and beliefs toward wood construction may shift over time, as is
common in attitudinal research.

While we conceptualize the relationship between factual beliefs and
attitudes as directional, based on cognitive-affective models, we recog-
nize that our design does not allow us to fully disentangle causality from
correlation. Future studies using experimental or longitudinal designs
could further investigate the directionality of this relationship.

Future studies should explore additional factors influencing con-
sumer choices for MSWBs. While this study focused on climate beliefs
and concern and belief on climate impact of wood construction and
attitude, economic considerations such as cost perceptions, government
incentives, and long-term maintenance costs may be relevant elements
in housing decisions. Additionally, personal identity and lifestyle
alignment with wooden housing—such as emerging trends for mini-
malist or nature-connected living—could be examined as alternative
drivers of MSWB adoption.

Longitudinal studies could examine whether attitudes and intentions
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toward MSWBs change over time with increased exposure to wooden
buildings. Experimental studies could investigate the effectiveness of
different marketing messages in shaping consumer perceptions of
MSWBs. Building on the global outlook for wood construction outlined
by Churkina et al. [15], psychometric research could examine regional
variations beyond the EU in the relationships among climate beliefs and
concerns, perceptions of the climate impact of wood construction, and
attitudes and intentions regarding MSWBs. Such studies should also
account for cross-country measurement invariance to allow for more
meaningful comparisons.

6. Conclusion

This study contributes to the literature on consumer preferences for
sustainable housing by integrating psychological factors — including
climate beliefs, climate concern, perceptions of wood’s environmental
impact, and attitudes toward MSWBs — with national context in a cross-
national analysis. Unlike prior studies that often focus on single de-
terminants or a single country, our approach demonstrates how indi-
vidual beliefs and contextual factors jointly shape intentions to live in
multi-story wood buildings (MSWBs). For the wood building sector,
these results underscore the importance of promoting the environmental
benefits of wood while ensuring that MSWBs meet consumer expecta-
tions for liveability, comfort, and functionality. These insights can assist
developers and policymakers in designing housing strategies and mar-
keting communications that align climate goals with consumer expec-
tations, thereby promoting the wider adoption of sustainable housing.
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