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Abstract:

Wood as a construction material is not only very versatile, with its renewability and capability of acting
as long-term carbon storage, it is able to play a key role in solving one of the most critical and talked-about
problems in this day and age: climate change and environmental pollution. To maximize this effect, timber
construction needs to become ready for the mass market and establish itself as the standard building
method, something heavily dependent on the attitude of the consumers looking to buy or build real estate.
This study, conducted as an online survey with a diverse group of participants, primarily aimed to explore
what consumers are looking for when buying or building a house and how they think about wood as a
construction material. Consumers tended to mainly care about aspects influencing their living experiences
and their real estate’s value stability — higher-earning consumers more than lower-earning ones — and while
ecological factors are seen as important, they are not a decisive factor in making a buying decision. The
participants thought favorably of wood as a construction material, however, aspects like its price and
durability were seen more negatively, while other aspects, especially its healthiness and high quality, were
seen more positively. While the vast majority agreed with wood being eco-friendly, it was not its key selling
point. Subsequently, possible explanations, solutions and outlooks were given.
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INTRODUCTION

Climate change and environmental stewardship are as never before state-of-the art subjects. One of
the main goals of the World Climate Conference 2022 is that more than 190 participating countries should
formulate long-term strategies to reduce their climate-damaging emissions to zero by the middle of the 21%
century and to bring them to the so-called “Net Zero” (United Nations Climate Change 2022).

Clever wood use could mitigate climate change, resulting in significantly lower emission of greenhouse
gases compared to other materials (Valsta et al. 2017). From all construction materials, wood stores large
guantities of carbon, with sustainable use of biomass resources for long term (Kazulis et al. 2017). Wood
substitutes environmentally damaging sources of material and energy such as fossil fuels (Myllyviita et al.
2021). Timber was revitalized as a sustainable construction material for being highly renewable and nontoxic
with low embodied energy feature (Aboulnaga and Elsharkawy 2022). Modern timber constructions use
wood and engineered wood products like glue laminated timber (GLT) or cross laminated timber (CLT), as
well as different combinations of wood-based composites aiming to achieve solid structures with better
structural, physical and sustainable characteristics (Milner and Woodard 2016). Development of glue
lamination technology led to structural products with arbitrarily large sizes. GLT and CLT are competitors of
steel and concrete for pre-defined (medium-to high-rise) multi-storey buildings (D’Amico et al. 2021).

The service life of timber structures is from 50 to more than 200 years. The product lifespan of wood
houses and bridges is from 50 to 200 years, of wood trusses from 60 to 400 years (Reinprecht 2016),
(Zubizarreta et al. 2019).

While the market share and market presence of timber construction has been constantly rising for the
last decade (Stingl et al. 2011), the timber industry should strive how to gain more consumers and what their
demands are, to increase its market share, ultimately making the construction sector more sustainable.

* Corresponding Author
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Timber construction determine reduced energy consumption and building costs. Studies concerning
sustainable development (Generalova et al. 2016) (Bajno et al. 2021) and monitoring (Marsili et al. 2017) of
wooden buildings emphasised that for these low-energy constructions can be applied innovative design, with
the advantage of scalable and modular production, considering also damage detection (Hijikata and Mita
2006). Previous studies as (Gold and Rubik 2009) and (Petruch and Walcher 2021) provided a body of
information related to consumer preferences towards timber construction. On the other hand, there is a lack
of data concerning consumers’ priorities, consumer values and the role of ecology, sustainability and eco-
friendliness in this sector.

The aim of this research is to identify consumer’s priorities, their customisation in timber construction,
in which way can be better implemented in timber industry and to what extent the purchase decision is
influenced by consumers’ sustainable thinking. Observing consumer preferences for wood construction
sector is an interesting exercise especially considering different age categories. In their research, (Petruch
and Walcher 2021) analysed millennials attitude vis-a-vis timber construction. The present study analyses,
besides millennials, other age groups, to ensure a balanced scatter of survey participants.

MATERIAL AND METHODS

To reach a diverse group of Austrian customers amongst all demographic, psychographic and
sociographic groups an online survey was conducted between February and March 2022 and distributed via
personal and institutional social media as well as amongst students and departments at the Salzburg
University of Applied Sciences and the University of Salzburg. The survey consisted of five main parts:
Demo- and sociographics, an eco-consciousness self-assessment, the perception of timber as a
construction material and ecology as an influence on real estate buying decisions. The majority of survey
takers did not have any previous knowledge of timber or timber construction and no background information
was provided at the time of the online survey. For “Agree” or “Disagree” questions an average percentage of
agreement was then calculated from the results of the online questionnaire with “Fully Agree” being
considered 100% agreement, “Agree” 66%, “Disagree” 33% and “Fully Disagree” being considered 0%
agreement. The same system was used for “Important” or “Not Important” questions. Due to the relatively
small sample size of 128 a weighted or cluster analysis, similar to (Petruch and Walcher 2021), or other
statistical analyses were not applied as they were not expected to yield more representative results.

RESULTS AND DISCUSSION

Due to the disproportionately high efficiency when distributing the survey amongst young adults,
primarily students, only 10% of the participants were over 35 years old, with the vast majority, 60%, being
between 19 and 25-year-old. The participants gender was an almost exact split with 50,0% identifying as
male, 49,2% identifying as female and 0,8% of the 128 participants preferring to describe as nonbinary, an
accurate representation of the 49,2% male and 50,8% female whole Austrian population (Bundeskanzleramt
2020) and the 51,4% male and 48,6% female 19 to 35-year-old Austrian population (Statista.at 2022). The
participants are located primarily in rural areas (60%), followed by suburban (23%) and urban (17%) areas, a
more rural-leaning audience than the Austrian national average, where 59% live in urban areas (statista.at,
2022b). Note that in official statistics suburban or rural areas are considered urban if the municipality has
over 10.000 permanent residents. In total 98% completed secondary education of some form with 48%
having post-secondary education. Overall the audience was educated above average (Statistik Austria
2021a) with 16% having postsecondary education without a degree, 21% holding a Bachelor’s degree, 9%
holding a Master’s degree and 2% having completed a doctorate or PhD of some form. Over two thirds,
70%, are employed or self-employed with 36% of all participants being students with a side job, 12% working
full- or part-time and earning less than 30.000 € annually, the Austrian average annual salary (Statistik
Austria 2021b), and 22% of all participants working full- or part-time and earning over 30.000 € annually. The
guestionnaire participants were also asked for a self-assessment of their eco-awareness on a scale of 0
(none at all) to 5 (very eco-conscious) with the questions explanation specifically asking them to take the
influence of sustainability on their day to day buying decisions into consideration. The average participant
rated their own eco-awareness with a 3 (median) / 3,22 (arithmetic) out of 5. While these results are too
abstract to directly compare or validate, they prove that all survey takers let factors like sustainability and
eco-friendliness influence their buying decisions, especially as none of the 128 participants answered with 0
and only 5 (4%) of them answered with 1 out of 5 (Table 1).
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Table 1
Age, gender structure, living environment, profession and eco-awareness of survey’s participants

Age Group Total Total <18 19-25 26-35 36-45 =45
(n) (%) (%) (%) (%) (%) (%)

128 100 00,8 60,2 29,7 06,3 03,1

Gender Male 64 50,0 00,8 28,1 16,4 03,1 01,6
Female 63 49,2 00,0 31,3 13,3 03,1 01,6

Nonbinary 1 00,8 00,0 00,8 00,0 00,0 00,0

Living Environment  Urban 22 17,2 00,0 08,6 05,5 01,6 01,6
Suburban 29 22,7 00,0 12,5 09,4 00,8 00,0

Rural 77 60,2 00,8 39,1 14,8 03,9 01,6

Education Secondary w/o Matura® 3 02,3 00,0 01,6 00,8 00,0 00,0
Sec. w/ Matura AHS® 30 23,4 00,0 17,2 06,3 00,0 00,0

Sec. w/ Matura BHS® 33 25,8 00,8 20,3 03,1 01,6 00,0

Postsec. w/o Degree 20 15,6 00,0 10,2 05,5 00,0 00,0

Postsec. w/ Bachelor's 27 21,1 00,0 09,4 07,0 04,7 00,0

Postsec. w/ Master’s 12 09,4 00,0 01,6 07,0 00,0 00,8

Doctorate or PhD 3 02,3 00,0 00,0 00,0 00,0 02,3

Profession Student w/ Side Job 46 35,9 00,8 28,1 05,5 01,6 00,0
Student w/o Side Job 39 30,5 00,0 20,3 07,8 00,8 01,6

Full Time < 30.000€ p.a. 15 11,7 00,0 07,8 02,3 01,6 00,0

Full Time > 30.000€ p.a. 28 21,9 00,0 03,9 14,1 02,3 01,6

Eco-Awareness” 0 (0%) 0 00,0 00,0 00,0 00,0 00,0 00,0
1 (20%) 5 03,9 00,0 02,3 01,6 00,0 00,0

2 (40%) 16 12,5 00,0 07,8 03,1 01,6 00,0

3 (60%) 62 48,4 00,8 29,7 15,6 00,0 02,3

4 (80%) 36 28,1 00,0 17,2 07,0 03,9 00,0

5 (100) 9 07,0 00,0 03,1 02,3 00,8 00,8

Ann.: * Austrian High School matriculation exam; ? Austrian High School; ® Austrian Vocational High School for Technology
or Business; * Self-Assessment on a scale from 0 to 5.

The consumers’ priorities when building, planning to build or renting a house is a vital piece of
information to better understand consumer demand, both from a marketing and a technological standpoint.
The aspects considered most important were “Durability” and “Healthiness” with 97% and 94% of
participants either answering “Very Important” or “Important”, while the aspects “Eco-friendliness”, “Naturality
and Recyclability” are not considered as important, with 86%, 85% and 81% answering “Very Important” or
“Important”, respectively. When only looking at the percentage of participants answering “Very Important”,
the difference between the first two and last three categories is much higher (Fig. 1). Similar to Rubik & Gold
(2009), this studies results show that while ecological aspects are important to the consumer, aspects which
directly influence their living experience are more important when making a buying decision, however the
difference is not significant.
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Imagine you plan on building a house within the next years. Not taking price into
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Fig. 1.
Consumer Priorities (Mihlbachler 2022).

As results from Fig. 2, the 36-45-year-old participants, 8 in total, show a significantly higher interest in
ecological aspects and less interest in “Durability”. This could be caused by the relatively low sample size,
however this being the only reason is unlikely. Both the age group 19-25 years and 26-35 years show very
similar results — mainly within a margin of about 3% — and are very close to the average of all age groups in
all aspects. Note that the age groups < 18 years and = 45 years were not considered individually but are part
of the calculation of the all participant averages in Fig. 1 and Fig. 2.
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Fig. 2.
Consumer Priorities per Age (Muhlbachler 2022).

While students, both with and without a side job, show, with the exception of Neutrality, similar results
within a margin of 2-3%, the difference between questionnaire participants working full- or part time and
earning more than 30.000 € and those earning less than 30.000 € annually is more significant. With the
exception of “Healthiness”, where both groups were very similar, the higher-paid participants rated all
aspects significantly lower than other groups, especially the environmental aspects “Naturality”, “Eco-
Friendliness” and “Recyclability”, indicating that higher-earning questionnaire takers tended to care more
about the features and value stability of their property (Healthiness and Durability), showing more
individualistically motivated thinking, while lower-earning participants tended to care more about
environmental aspects (Naturality, Eco-Friendliness and Recyclability), showing more sociologically
motivated thinking. These assumptions are further confirmed when looking at the two groups of students.
Students without a side job tended to rank environmental aspects, with the exception of Recyclability, slightly
higher than those who do have a side job (Mihlbachler 2022) (Fig. 3).
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Consumer Priorities per Status of Employment (Mihlbachler 2022).

Understanding how consumers perceive wood as a construction material is the key to communicating
efficient and eco-friendly building methods — by using timber as the primary construction material — to the
consumer. While the vast majority of participants agreed with timber being natural (98% stating “Fully Agree”
or “Agree”), healthy (95%) and high quality (95%), certain aspects of timber as a construction material were
not seen as positively, mainly its expensiveness (77%, note that agreement is negative in this case) and
durability (82%) (Fig. 4). In generally, the results were very positive with the only exception regarding price
and durability of timber construction. When comparing the results to Petruch & Walcher (2021) there are
certain similarities. The latter measures the agreement of participants on a 5-point Likert scale, where
climate-friendly has an agreement rate of 3,58, high quality 3,31 and expensive 3,09, all of which are very
similar — within a certain margin — to this study. In addition stability, short-lived and weathering are the
second, fourth and fifth, respectively, most often named disadvantage of timber construction in Petruch’s
study, a possible explanation for durable being the second-worst rated aspect in this study (Muhlbachler
2022). See Fig. 4.
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Fig. 4.
Consumer Attitude towards Wood (Muhlbachler 2022).

When comparing the survey results per age, there is a noticeable and significant difference between
the individual age groups. As results from Fig. 5, the age group 36-45 years agree more with aspects directly



influencing their living experience and the conservation of property value — mainly durable, high-quality and
healthy — while younger age groups favour ecological aspects like natural and eco-friendly. These results are
contrary to what was expected because, looking at Fig. 2, the age group 36-45 years cares more about
ecological aspects than younger age groups. This indicates that, in reality, the public perception of wood as
a construction material is more negative than portrait by this study, as the group which cares the most about
its ecology rates it the worst. Younger age groups also tended to agree more with wood as a construction
material being expensive (Mihlbachler 2022). When comparing these results to Fig. 2 it can be seen that the
age group which ranks “Naturality” and “Eco-Friendliness” as the most important out of all groups, age group
36-45 years, ranks the naturality and eco-friendliness of wood as the worst. The age groups 19-24 and 26-35
years, which in Fig. 2 rank “Durability” as the most important out of all the age groups, rank the durability of
wood as the worst.
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Consumer Attitude towards Wood per Age (Muhlbachler 2022).
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Analyzing the participants’ perception of wood as a construction material by status of employment in
Fig. 6 shows an evident pattern, similar to what can be seen in Fig. 3, where higher-earning participants
ranked ecological aspects as less important than lower-earning participants. Participants working full- or
part-time and earning over 30.000 € annually consistently had the worst perception of wood as a
construction material while those earning less than 30.000 € annually had the highest or second highest
level of agreement in all categories. Students show a similar pattern; students without a side job rate wood
higher than those with a side job in all categories but healthy and eco-friendly. When combining the findings
of Fig. 3 and Fig. 6 it can be concluded that higher-earning participants care less about ecological aspects
and have a worse perception of wood than lower-earning participants.
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Both questions — consumer priorities and consumer demand — were also sorted by gender and
education, however neither analysis showed any significant results. When asked about their priorities when
building a house, women tended to care slightly more (3%) about “Healthiness”, men slightly more (2%)
about “Recyclability”. A possible explanation could be psychology. Females tend to not only be more
concerned about their health (Pop et al. 2021) but also talk more openly about it (Ek 2015), while males tend
to be more interested in technology and technical aspects (Su et al. 2009). When looking at the participants’
education there is a slight trend showing that less educated participants care more about environmental
aspects while higher educated ones cared more about value conservation and living experience related
aspects. An explanation could be age. Generally, higher education correlates with higher age and older
participants tended to show more individualistically oriented thinking while younger participants showed more
sociologically motivated thinking.

Insulation is one of the most critical components of eco-friendly housing (Adamczyk and Dylewski
2017). Recyclable, ecological and eco-friendly insulation materials need to be a top priority when designing
and planning a house. As part of the online survey participants were questioned whether they would get
involved in the process of choosing the right insulation material for their house and — on a scale of 0 to 5 —
how important ecological and recyclable insulation material is for them. Only 4% answered with 0, 14% with
1 or 2 (4%, 10%) and 82% with 3, 4 or 5 (19%, 28%, 25%), showing that there is significant consumer
demand for eco-friendly insulation materials. Considering that participants have little to no experience in the
construction industry those results could also show a significant customer demand for eco-friendly
construction or construction materials in general. When questioned if ecology and sustainability were
deciding factors for the participants’ previous buying or renting decisions, 15% answered with Yes, very,
41% with Yes, a bit and 44% with No. While more than half of all survey takers took ecological aspects into
consideration, only every seventh participant actually based their buying or renting decision largely on
sustainability. These results are in accordance with the results found in the previous questions of the study
and those of (Gold and Rubik 2009).

DISCUSSION

This study shows a similar pattern to the research of (Petruch and Walcher 2021), where participants
were divided into Passive Preservers (24%, negative attitude toward timber construction, not communicative
about it), Passive Supporters (31%, positive attitude, not communicative), Active Preservers (19%, negative
attitude, communicative) and Active Supporters (26%, positive attitude, communicative). In general, the
authors of this study found that 43% of the 757 Austrian 20- to 26-year-olds have a rather negative attitude
towards timber construction — mainly because they see it as old-fashioned, low quality and harmful to the
Austrian forests — while the other 57% had a rather positive attitude towards it. The Passive Preservers and
Active Preservers together had a slight majority of female members, were slightly younger than the
Supporters, mainly lived in urban environments and were more critical of its ecological advantages. In this
study female participants tended to rank timber construction as slightly lower than male participants,
however, the younger questionnaire takers did not perceive it as worse, instead often ranking wood higher —
mainly because of its ecological benefits — than older ones. In the study (Petruch and Walcher 2021) Passive
Supporters and Active Supporters had an equal amount of female and male members and mainly lived in
urban environments, they also showed high ecological awareness. While many factors are playing a
significant role, the main difference between Preservers and Supporters was most likely their ecological
awareness. Given that the 128 participants in this study not only mainly lived in rural areas but also claimed
to be very ecologically aware — most likely being categorized as Supporters by Petruchs cluster and fitting
the profile of the Supporters group — the overall very high agreement with wood being a sustainable and
ecologically beneficial construction material but also the lower agreement with wood being durable in this
study corresponds with Petruch’s and Walcher’s results. The negative opinions about timber construction —
mainly its price/expensiveness and durability/value stability — were also found to be the primary named
negative aspects in the previous studies of (Gold and Rubik 2009). Similar to the findings of (Ranacher et al.
2018) and (Toppinen et al. 2018) the younger audience showed more critical thinking and saw wood —
especially its environmental aspects — more negatively than the older audience, however, because the
opinions within the broader public vary significantly (Rametsteiner et al. 2009), (Ranacher 2017); (Petruch
and Walcher 2021) these trends are only assumptions. Note that, due to the study having been conducted in
an online format with primarily multiple-choice questions, there is potential for noticeable selection bias.
There certainly is high demand for sustainable building methods. In the online survey, 82% of participants
thought that ecological insulation materials are important, even without background knowledge in the field of
(timber) construction. Given that insulation is one of the decisive components in sustainable building
(Adamczyk and Dylewski 2017) and in this study the age group 36-45 years — the target audience for buying
real estate (National Association of Realtors 2020) — showed a more positive attitude towards timber
sustainability than younger generations, these results are a very desirable trend for the timber industry as
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good thermal insulation was found to be seen as one of the strongest advantages of timber construction
(Gold and Rubik, 2009). While it was the least negatively seen aspect of wood as a construction material in
this study, 75% of participants still agreed with wood being expensive, and while timber or mass timber
buildings are — typically — slightly more expensive than concrete equivalents (Ahmed and Arocho 2021) the
general public’s opinion might overexaggerate this difference.

CONCLUSION

Consumers care more about aspects influencing their living experience and their real estate’s value
stability — higher-earning consumers more than lower-earning ones — while ecological factors are seen as
somewhat important, but mostly not influential on their buying decisions. Drawing an illation of what this
means for the timber industry is not entirely possible. While all participants questioned thought favourably of
wood as a construction material, there were certain aspects viewed more positively — mainly its naturality,
healthiness and high quality — with its eco-friendliness and recyclability being viewed more neutrally. The
most negatively viewed aspects were its expensiveness and durability.

Older participants are more eco-conscious but see the sustainability of wood slightly more negatively.
Information campaigns with facts about timber construction, its recyclability and carbon storage could
convince eco-conscious target groups to see timber more positively. Higher-earning participants were less
eco-conscious and see the sustainability of wood much more negatively than lower-earning participants,
possibly caused by a more conservative mindset and no thorough knowledge of modern timber engineering.
A possible explanation could be that modern timber construction and mass timber is a relatively new
technology and — in certain regions and demographic or sociographic clientele — is not well established yet. It
is likely that those more conservatively, individualistically thinking customers are going to change their views
once timber construction’s long-term durability and value stability is proven, something that is going to be
accelerated by large-scale investments in timber real estate and the move towards diversified, green
portfolios by large banks and investors (Verma et al. 2021).

This study’s limitations include mainly the relatively small sample size of 128 participants — causing
the underrepresentation of certain age groups — and the delivery method. Not only is there a potential for
selection bias due to the survey being conducted online, but the primary distribution amongst students in the
state of Salzburg overrepresents in-state students and underrepresents out-of-state students. To achieve
more representative results the study should be extended, in addition, the implementation of focus groups or
other methods of qualitative research should be considered.
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