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Abstract

Achieving climate neutrality in construction requires more than available low-carbon
technologies; it also depends on informed demand and consumers’ willingness to adopt
sustainable materials. This paper examines ecological awareness, attitudes, and behavioral
intentions toward eco-friendly building materials in Poland, using four independent waves
of a nationwide online survey (CAWI) conducted in 2023 and 2025 (N ≈ 1000 per wave;
adults aged 18–80). The questionnaires measured environmental awareness; willingness
to pay a price premium (WTP) for properties built with eco-materials; actual purchasing
behavior during renovations; support for regulations mandating developers’ use of ecolog-
ical materials; and key socio-demographic factors. While the results confirm a pronounced
attitude–behavior gap, the article details the research design and analytical approach,
reports awareness, attitudes, and WTP across waves and subgroups, and discusses impli-
cations for “soft” interventions (e.g., norms, information, defaults) that can complement
regulatory frameworks and financial incentives. It concludes with limitations and practical
recommendations for policymakers, industry, and civil society to accelerate the adoption of
low-emission materials.

Keywords: sustainable building materials; attitude–behavior gap; consumer behavior;
green construction; multi-wave survey; climate neutrality; demographic analysis

1. Introduction
Global warming, reflected in record-breaking temperatures and more frequent ex-

treme weather events, calls for accelerated action toward achieving the goals of the Paris
Agreement —specifically, keeping warming well below 2 ◦C and striving for 1.5 ◦C [1]. At
the same time, the sixteenth edition of the Emissions Gap Report finds that global warming
projections over this century, based on full implementation of Nationally Determined Con-
tributions (NDCs), are now 2.3–2.5 ◦C, while those based on current policies are 2.8 ◦C [2].
The construction and real estate sector, responsible for a significant share of energy con-
sumption and greenhouse gas emissions in the European Union [3], is crucial to these
efforts. According to the recent European Environment Agency Report, despite greenhouse
gas emissions from buildings in the European Union falling by 43% between 2025 and
2023, the buildings sector remains a key contributor to greenhouse gas (GHG) emissions
in the EU, representing 33% of energy-related emissions in 2023. These emissions result
partly from the direct use of fossil fuels in buildings (e.g., oil and gas used in boilers for
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heating) and from the production of electricity and heat for use in buildings (e.g., electricity
consumed by water heaters, lighting, electrical devices, cooling systems, etc) [3]. Since
the European Green Deal [4] and the “Fit for 55” package [5] came into force, the Energy
Performance of Buildings Directive (EPBD) [6] was amended. Currently, it sets, among
other things, requirements for zero-emission buildings (ZEB) for new constructions and
mandatory assessment of carbon emissions over the entire life cycle (e.g., GWP), aimed at
guiding decarbonization and the use of sustainable materials.

As emphasized by Brock et al., whilst carbon emissions and climate change must be
tackled at an industrial and governmental level, individual choices and behaviors have
a considerable impact on carbon emissions, for public demand drives industry, public
opinion influences government decisions, the actions of the public have great power to
reduce emissions in many facets of society, etc. [7]. If the public were willing to act on
their attitudes towards climate change and overcome their desire to consume to make the
more challenging changes to their lives, carbon emissions, within certain limits, would be
reduced. Even the studies of such distant countries as Austria and New Zealand resulted
in concluding that a systemic view of sustainable consumption behaviors is required to
foster and increase sustainable behavior [8].

Research on environmental awareness and intentions towards sustainable building
materials, both in Europe and internationally, has recently moved from general approaches
(pro-environmental attitudes) to sectoral analyses combining environmental, economic,
technical, and social criteria, as well as LCA methods and EPD declarations [9–11]. Be-
tween 2010 and 2017, the majority of studies identified barriers and drivers of green
construction—knowledge gaps, costs, risks, and market demand [12–15]. Since 2018, there
has been a rapid increase in publications on material selection and multi-criteria decision
support (AHP/TOPSIS/COPRAS, large groups of decision-makers) [16–21]. Some studies
suggest that despite a reasonable public awareness of current global environmental chal-
lenges that are being faced globally, their behavior is not necessarily being influenced by this
awareness [7,22,23]. Awareness is not always a valid measure of the public’s willingness to
make changes to their behavior.

There is an ongoing discussion about the scale of the intention–behavior gap—pro-
eco declarations do not always lead to actual purchases of materials, which is explained
by habits, risk, and “green” transaction costs [14,15,24]. Some authors emphasize the
effectiveness of education and communication of benefits [25], while others emphasize
the role of regulation and financial incentives on a systemic scale [10,26]. There is also
skepticism about greenwashing and the credibility of labels [25,27]. In Poland, there is a
growing awareness and interest in structural timber and CE, but cost criteria continue to
prevail over environmental criteria [14,15,28–30].

On the other hand, the construction sector is experiencing a global increase in green
building, widely recognized in literature as a sustained developmental trajectory that
yields measurable benefits [31]. However, market data from Poland indicate a pronounced
divergence between this international trend and domestic construction practices. There is
a noticeable lack of longitudinal and multi-wave studies on representative samples (and
comparisons between countries) [32,33]. There is a lack of integration of perspectives
(consumers–professionals–institutions) in a single project [14,15,32]. The social dimension
(health, comfort, well-being) in material decisions and the impact of digital/information
tools on trust and choices are still poorly explored [25,34,35].

Whilst pro-environmental preferences exist in the housing market, they manifest them-
selves selectively and heterogeneously [29,36,37]. For wood as a material, the key factors
are: perceived environmental friendliness, age, and rural/urban context; the barriers are
cost and durability [18,38]. In Poland, price clearly dominates environmental criteria: a
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nationwide survey showed that only around 28% of buyers reported considering envi-
ronmental factors when purchasing construction materials, while the remaining majority
prioritized cost and basic performance [30], and stakeholders’ knowledge of sustainabil-
ity and EPDs is limited [39]. Surveys and European reviews confirm the importance of
information, trust in eco-labels, and transparency of declarations as factors influencing
choices [25,27,35]. Multi-criteria decision-making frameworks bridge the information gap
and allow environmental goals to be combined with cost and performance [16,17,20,21].

International studies consistently document a gap between attitudes and behaviors
regarding sustainable consumption: pro-ecological intentions do not automatically translate
into purchasing decisions [40,41]. Information may be unclear, the risk high, or costs
upfront. In Poland, however, comprehensive, multi-stage data on which specific barriers
(price sensitivity, lack of information, lack of trust, habits, and time horizon) are most
important for the adoption of low-emission materials remain limited.

For Poland, one of the biggest CO2 emitters in the EU [42], green transformation
presents a particular challenge. Historic energy dependencies and regulatory delays hinder
timely achievement of EU goals. At the same time, the expansion of sustainability reporting
(e.g., CSRD) and ESG-related certification can increase the costs of ensuring compliance
and meeting product requirements. This may lead to higher prices for low-emission
materials, thus raising economic barriers for consumers. This structural dynamic creates a
difficult context in which the mere availability of low-emission technologies is not enough
to guarantee their adoption.

According to a report by the Central Statistical Office (GUS) for 2024, as many as 98.6%
of single-family buildings were constructed using traditional brick technology, and only
1.4% using steel, wooden, or prefabricated structures. A similar disparity applies to heating
systems, where only 4% declare the use of renewable energy sources (RES). This contrast
is particularly striking when compared to public declarations: a report for the Ministry
of Climate and Environment (2020) indicates that 94% of respondents consider climate
change to be an important issue, and over 75% are willing to pay higher costs for “clean”
technologies. These statistics demonstrate a substantial gap between declared attitudes
and actual behaviors within the Polish housing sector.

In her study on the psychology of climate change [43], Steg emphasized the need
for further research into human dimensions of this critical issue. This paper presents the
results of studies on attitude–behavior gap in the context of sustainable construction and
chances for successful bottom-up implementation of the Paris Agreement. Being aware of
the limitations of the methods applied, the Authors do not estimate emissions reductions.
Instead, we argue that addressing soft barriers—awareness, trust, perceptions of quality
and risk, and communicating long-term benefits—is an essential first step toward the
effectiveness of any subsequent policy or market measures.

2. Materials and Methods
2.1. Data Collection and Sampling

The study on environmental awareness and the attitude–behavior gap among Poles
in the context of sustainable construction was carried out in four independent waves of
study. A quantitative CAWI (Computer-Assisted Web Interview) data collection method
was used via the UCE RESEARCH panel and the Studio4SPACE, architectural design
studio, which is in line with the latest market research standards in Poland. The study
was conducted in accordance with the principles of scientific research ethics, including the
Declaration of Helsinki. The survey was fully anonymous, no sensitive data was collected,
and participation in the study was entirely voluntary. Before completing the questionnaire,
each respondent was informed about the purpose of the study, its anonymity, and the
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possibility of withdrawing at any stage without giving a reason. Answering the survey
questions was tantamount to giving informed consent to participate in the study.

Each wave constituted an independent, representative sample of adult Poles
(aged 18–80) with a minimum sample size of N ≥ 1000. For sampling and analysis, age was
stratified into seven brackets (18–24, 25–34, 35–44, 45–54, 55–64, 65–74, 75–80 years). Quotas
for each age group were based on the official population structure from the Central Statisti-
cal Office (GUS), so respondents were not recruited ad hoc but to fill predefined age–gender–
region cells. The waves were carried out on the following dates: Wave 1: 8–11 June 2023
(N = 1030); Wave 2: 24–26 June 2023 (N = 1008); Wave 3: 28–29 September 2023 (N = 1026);
Wave 4: 21–23 September 2025 (N = 1003). This protocol, based on separate, large samples,
minimized survey fatigue and allowed for the analysis of attitude evolution during key
periods. The first three waves in 2023 were scheduled outside major campaign periods to
capture a relatively stable baseline, while the fourth wave in September 2025 was delib-
erately conducted after the implementation of the revised EPBD and the launch of new
subsidy schemes (KPO and related programs), in order to enable a before–after comparison
of attitudes under the new regulatory and financial conditions.

The representativeness of the sample was ensured by quota-random selection based on
the structure of the Central Statistical Office (GUS) according to key demographic variables:
gender, age, income, education, and size of the locality/region. The maximum statistical
error (margin of error) for each sample (N ≈ 1000) is ±3.1 percentage points at a 95%
confidence level. The overall timing and design of the four survey waves is summarized
in Table 1.

Table 1. Multi-wave survey protocol with four independent samples (2023 baseline and 2025
follow-up).

Wave Implementation Period Sample Size (N) Target Group (Age) Main Objective of the Wave

Wave 1 8–11 June 2023 1030 18–65 WTP for eco-materials in new housing

Wave 2 24–26 June 2023 1008 18–80 Search behavior and barriers in
DIY/building stores

Wave 3 28–29 September 2023 1026 18–80 Support for regulations obliging
developers to use eco-materials

Wave 4 21–23 September 2025 1003 18–80 Post-EPBD and KPO: updated WTP and
behavioral changes

2.2. Variables and Measures

The questionnaires contained a common socio-demographic core and wave-specific
blocks of substantive questions. In total, respondents answered seven basic questions
concerning environmental awareness and consumer behavior related to eco-friendly ma-
terials used for construction/renovation, as well as six questions enabling the grouping
of respondents.

The demographic and control variables included: gender, age (seven brackets from
18–24 to 75–80 mentioned above), monthly net income (seven ordered categories), education
level (primary, vocational, secondary, higher), voivodeship, and size of town/village (seven
categories reflecting settlement size). These variables were used to describe the structure of
each wave and as predictors in cross-tabulation analyses.

The substantive questions focused on three main constructs:

1. Environmental Awareness—items capturing a sense of responsibility for envi-
ronmental protection and the perceived importance of ecological building mate-
rials (e.g., “Using ecological materials in construction is important for protecting
the climate”).
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2. Attitudes and Intentions—questions about willingness to choose eco-materials and
willingness to pay more for properties built with such materials. In Waves 1 and 4,
respondents were asked: “If you were to buy a house or apartment in the near future,
would you be willing to pay more for a building constructed using environmentally
friendly materials, including recycled materials?” Response options formed an ordered
single-choice scale: “definitely yes”, “rather yes”, “rather no”, “definitely no”, “I don’t
know/hard to say”, and, in Wave 4, an additional category “I do not intend to buy a
property”. For respondents who answered positively, a follow-up question measured
the price premium they were willing to pay: “How much more (above the standard
price) would you be willing to spend?” The answers were given in percent We have
removed commas from all four-digit numbers in the figures, in accordance with the
journal’s formatting guidelines age bands (e.g., “up to 5%”, “5–10%”, “10–15%”, “15–
20%”, “20–30%”, “30–40%”, “40–50%”, “more than 50%”, “I don’t know/hard to say”),
creating an ordinal categorical variable).

3. Actual Behaviors—questions on real purchasing practices during renovation and
reasons for not choosing eco-materials. In Wave 2, respondents answered whether they
look for eco-friendly materials, including products made from recycled raw materials,
when buying construction materials for home or apartment renovation (single-choice
nominal variable with three categories: “yes, I look for them”, “no, I do not look for
them”, “I do not remember/I do not pay attention”). Those who did not look for such
materials were presented with a multiple-response question (“Why do you not look
for such materials?”) allowing up to three reasons to be selected from a list (e.g., “they
are too expensive in relation to quality”, “I do not believe that these materials are truly
ecological”, “poorly labelled/not visible in stores”). Each response option was coded
as a separate dichotomous variable (selected vs. not selected). In Wave 3, support
for regulations obliging developers to use environmentally friendly materials was
measured using an ordered single-choice scale with five options (“definitely yes”,
“rather yes”, “rather no”, “definitely no”, “I don’t know/hard to say”).

Questions on environmental attitudes and intentions were measured using a 5-point
Likert scale with explicit verbal anchors (1 = “Definitely no”, 2 = “rather no”, 3 = “neither
agree nor disagree”, 4 = “rather yes”, 5 = “Definitely yes”). The questions were developed
in accordance with pro-environmental concept guidelines, and their content validity was
approved by a panel of experts consisting of the authors of the text (scientists from the
Cracow University of Technology in Kraków, Poland), specialists in the field of sustainable
architecture (Studio4SPACE, Kraków, Poland), and experts in the field of social research
methodology (UCE RESEARCH, Warsaw Poland), and modified in accordance with their
comments and suggestions. The timing of the research did not coincide with any major
pro-environmental campaigns. These events should not have influenced the respondents’
attitudes towards the questions contained in the questionnaires.

Overall, therefore, the dataset combines several types of variables: (i) Likert-type
attitude items and their composite index, (ii) single-choice ordinal variables with ordered re-
sponse categories (e.g., willingness-to-pay and regulation support), (iii) single-choice nomi-
nal variables (e.g., search behavior, education, voivodeship), and (iv) multiple-response
nominal variables (reasons for not searching for eco-materials). This structure justified the
use of categorical data techniques in the analytic phase.

2.3. Data Analysis

Statistical analysis was performed using IBM SPSS software, version 31(IBM Corp.,
Armonk, NY, USA). The analysis combined descriptive statistics, cross-tabulations and
Pearson’s chi-square (χ2) tests of independence, with Cramér’s V reported as a measure
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of effect size for selected contingency tables. Descriptive statistics (frequencies and per-
centages) were used to characterize the structure of each wave and the distribution of
responses for key questions (willingness to pay more, declared premium levels, support
for regulations, search behavior and perceived barriers).

For the inferential analyses, χ2 tests were applied to examine associations between cat-
egorical variables, in particular: gender × willingness to pay more for a property built with
eco-materials, income × declared premium level, and age group × support for mandatory
regulations. Because the main outcome variables are measured on single-choice ordinal or
nominal scales, χ2 is an appropriate non-parametric test for these relationships. Cramér’s
V is reported alongside χ2 to indicate the strength of association in each contingency table.
During the SPSS analysis, expected cell frequencies were inspected. Whenever the χ2

assumption was not met (i.e., when more than 20% of cells had expected counts below 5),
adjacent response categories were merged—in particular for extreme income and age
groups or for the highest WTP categories—and the χ2 test together with Cramér’s V was
recalculated on the reduced table. The χ2 statistics reported in the manuscript refer to
these regrouped tables, while the figures present the full category structure for descriptive
purposes. In borderline cases, where sparse cells initially occurred, the χ2 results are in-
terpreted as supportive of the percentage patterns and effect sizes rather than as precise
inferential tests.

3. Results
3.1. Basic Questions

The surveys ensured equal gender participation. In each of the four studies, the
difference between men and women did not exceed 6%. In each study, the most numerous
age groups were those between 25–34 and 35–44 years of age. In each case, these two groups
accounted for at least 40% of the respondents. The 75–80 age group was the least numerous
and did not exceed 4% of respondents in any study. The most numerous were the provinces
of Mazovia (between 10–15% of all respondents) and Silesia (9–14%). The smallest group of
respondents came from the province of Lubusz (1.5–3.5%). In the “monthly net income”
category, out of 7 possible answers, the most frequently selected range was PLN 3000–4999
(approx. 700–1200 euro). This group accounted for at least 30% of respondents. Among
all respondents, the largest group were people with secondary education (38.5–44.7%)
and higher education (35.8–45.1%). People with primary and vocational education did
not exceed 25% of respondents in any survey. In turn, the answers to the question “How
many inhabitants does the town where you live have?” were evenly distributed across all
7 possible answers. The difference between the smallest and largest groups did not exceed
8% in any of the surveys.

3.2. Questions About Environmental Behavior

In the first survey, conducted in early June 2023, two questions were asked. Respon-
dents were asked to answer, “If you were to buy a house or apartment in the near future,
would you be willing to pay more for a building constructed using environmentally friendly
materials, including recycled materials?” and “How much more (above the standard price)
would you be willing to spend?” The results showed that Poles are strongly divided on
the issue of purchasing a house or apartment made of eco-friendly materials. No group
constitutes a dominant majority. The χ2 independence test showed a borderline significant
relationship between gender and willingness to pay extra. 34.9% of adult Poles would be
willing to pay extra for a house or apartment built using eco-friendly materials, including
recycled materials. However, only 11.8% of them are completely sure of this, and 23.1%
tend to agree. On the other hand, 34.2% of respondents have the opposite opinion. Among
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them, 14% express their opinion decisively, and 20.2% are not entirely convinced. In line
with the procedure described in Section 2.3, some adjacent categories with very low fre-
quencies were merged before computing the χ2 and Cramér’s V statistics, but this did
not change the overall pattern visible in the percentage distributions. The distribution of
willingness-to-pay responses by gender is presented in Figure 1 and Table 2.

Figure 1. Willingness to pay more for properties built with eco-materials, by gender.

Table 2. Willingness to pay more for properties built with eco-materials, by gender [%].

Answer Men Women

Don’t know/Hard to say 19.2 23.6

Definitely yes 12.0 11.5

Rather yes 22.3 23.8

Rather no 22.1 18.5

Definitely no 14.9 13.2

I don’t intend to buy anything 23.6 9.3

Respondents who would be willing to pay extra for the above-mentioned properties
most often indicated that they could invest 5–10% more in eco-friendly real estate than
in standard construction. This was declared by 29% of people from the above-mentioned
group. Twenty-four percent of respondents considering the purchase of green real estate
estimated the additional expenditure at 10–15%, and 21.7% declared 15–20%. These results
indicate that a total of nearly 75% of people open to the above possibility gave a range
of 5% to 20%. The relationship between monthly net income and the declared spending
threshold for eco-friendly building materials was verified using the chi-square (χ2) test. The
calculated test statistic leads to the conclusion that there is a statistically significant relation-
ship between income level and the declared willingness to pay a higher percentage margin
for eco-friendly solutions in construction. The practical interpretation indicates that respon-
dents with higher incomes (e.g., above PLN 9000, i.e., above 2100 euro) are more likely to
declare their willingness to accept higher price premium thresholds (20–30% and more),
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which implies greater budget flexibility for this group in the context of pro-environmental
investments, in contrast to lower-income segments, where declarations of lower percentage
subsidies (e.g., 5–10%) predominate. Figure 2 and Table 3 show how the declared price
premium for eco-materials varies across income groups in 2023.

Figure 2. Willingness-to-pay premium for eco-materials by income group (spider chart) in 2023.

Table 3. Willingness-to-pay premium for eco-materials by income group in 2023.

Answer <PLN
1000

PLN
1000–2999

PLN
3000–4999

PLN
5000–6999

PLN
7000–8999

>PLN
9000

Prefer
Not to Say

Don’t know/
Hard to say 6.3% 8.2% 2,9% 0% 0% 0% 22.2%

Above 50% 0% 4.1% 0.7% 0% 0% 4.2% 0%

40–50% 0% 0% 0% 0% 0% 0% 0%

30–40% 0% 1.4% 1.5% 6.3% 0% 8.3% 11.2%

20–30% 0% 2.7% 7.3% 4.8% 0% 25.0% 0%

15–20% 18.7% 19.2% 21.9% 17.5% 32.4% 25.0% 22.2%

10–15% 25.0% 12.3% 27.0% 30.2% 27.0% 12.5% 44.2%

5–10% 50.0% 32.9% 26.3% 30.2% 35.1% 16.7% 0%

Up to 5% 0% 19.2% 12.4% 11.0% 5.5% 8.3% 0%

The second survey, conducted on 24–26 June 2023, was designed to answer the question
of whether Poles look for eco-friendly materials when buying construction products, and if
not, what are the reasons for this. The survey shows that 59.8% of respondents do not look
for eco-friendly materials, including those made from recycled raw materials, when buying
building materials for home or apartment renovation. 15.9% of respondents indicated
that they are guided by environmental issues when choosing products and look at labels.
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On the other hand, 24.3% of respondents said that they do not remember or do not pay
attention to whether the building materials they buy are eco-friendly or not. For those who
do not decide to buy environmentally friendly materials, the main discouraging factor is
the unfavorable price-quality ratio. This reason was cited by 33.2% of respondents. 29.4%
of respondents do not believe in the ecological origin of the goods offered in stores. 18.6%
of respondents said that ecological materials are poorly labeled/described and are not
displayed in prominent places in stores/supermarkets. Other reasons why respondents
do not choose eco-friendly products include: poor quality (18.2%), unwillingness to spend
time searching for them (17.9%), lack of personal need (16.8%), overhyped (13.3%), buying
such products is “uncool” (11.4%). 10.4% of respondents did not know why they did not
do so or were unable to answer the question. Figure 3 and Table 4 present the percentage
of respondents who actively search for ecological building materials during renovation.

Figure 3. Percentage distribution of responses to the question whether respondents search for
ecological building materials when renovating their homes.

Table 4. Responses to the question whether respondents search for ecological building materials
when renovating their homes [%].

Answer [%]

Don’t know/Hard to say 24.3

Definitely yes 6.8

Rather yes 9.1

Rather no 33.7

Definitely no 26.1

In the third survey (September 2023), we asked about support for the introduction
of regulations in Poland obliging developers to use environmentally friendly materials.
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The responses indicate that support for such regulations is higher than opposition, with a
significant proportion of respondents remaining undecided. Analysis of the relationship
between age and support showed a significant but weak correlation: support for the
regulations increases with age, while the youngest respondents are more likely to declare
no opinion or opposition. A detailed analysis of the distribution of responses suggests that
the strongest support for regulation comes from the oldest age groups (65–74 and 75–80),
where a total of almost two-thirds (over 63%) express support (“Rather yes” and “Definitely
yes”), and from the 55–64 age group (55.4% support). The strongest opposition (“Rather
no” and “Definitely no”) was recorded in the youngest group, 18–24 (37.1%), although a
large part of this group also supports the regulations. These conclusions are crucial in the
context of mitigating potential disputes and communication within the industry—although
the topic of green building enjoys general support, the argument for legal regulations may
require a different narrative depending on the age group. The higher level of skepticism
towards mandatory regulations among younger respondents should be interpreted in
the context of their life-cycle economic situation. Younger adults are more likely to rent,
face higher housing and living costs, and have less accumulated savings, which makes
any additional price premium for ecological solutions more burdensome for them than
for retirees or older homeowners. Therefore, communication strategies alone will not be
sufficient: regulatory design and financial instruments (e.g., targeted subsidies or credit
schemes for first-time buyers) need to explicitly consider the lower disposable income and
higher financial constraints of younger cohorts. Support for mandatory regulations by age
category is displayed in Figure 4 and Table 5.

Figure 4. Support for mandatory regulations obliging developers to use ecological materials (includ-
ing recycled materials) in new housing—distribution by respondent age group.
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Table 5. Support for mandatory regulations obliging developers to use ecological materials (including
recycled materials) in new housing—distribution by respondent age group.

Answer 18–24 Years 25–34 Years 35–44 Years 45–54 Years 55–64 Years 65–74 Years 75–80 Years

Don’t know/Hard to say 17.2% 26.4% 25.7% 31.8% 29.5% 28.0% 33.3%

Definitely yes 18.1% 17.6% 20.6% 23.5% 18.7% 32.3% 16.7%

Rather yes 27.6% 30.1% 27.3% 23.5% 36.7% 31.2% 50.0%

Rather no 27.6% 19.2% 17.6% 15.6% 8.5% 7.5% 0.0%

Definitely no 9.5% 6.7% 8.8% 5.6% 6.6% 1.0% 0.0%

The fourth and most recent survey was conducted in August 2025. The aim of this
survey was to verify opinions on the purchase of real estate built using eco-friendly materi-
als following the introduction of new directives and regulations, as well as the emergence
of financing opportunities for eco-friendly projects. Two questions were asked again. Re-
spondents were asked to answer, “if they were to buy a house or apartment in the near
future, would they be willing to pay more for a building constructed using eco-friendly
materials, including recycled materials,” and “how much more (above the standard price)
they would be willing to spend.” The chi-square (χ2) test showed a statistically significant
relationship between the gender of respondents and their willingness to pay a higher price
for a property built with eco-friendly materials. There is a slight difference between the
sexes (p just below 0.05), but the effect size is small (V ≈ 0.11). The data analysis indicates
that while women are slightly more likely to express general support for the idea of paying
more (“Rather yes” 30.30% vs. 28.90% for men) and more likely to choose the “I don’t
know” option (25.60% vs. 20.20%), men are significantly more likely to express categorical
support (“Definitely yes” 19.80% vs. 16.60% for women) and, most significantly affecting
the test result, are more than twice as likely to express categorical opposition (“Definitely
no” 8.70% vs. 4.60% for women). These findings suggest that marketing communications
related to green building should consider differences in attitudes between the sexes, with
women showing greater caution and men more prone to radical opinions (both positive and
negative). Figure 5 and Table 6 update the gender-specific willingness-to-pay distribution
for the 2025 wave.

Figure 5. Willingness to pay more for properties built with eco-materials (August 2025), by gender.
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Table 6. Willingness to pay more for properties built with eco-materials (August 2025), by gender.

Answer Men Women

Don’t know/Hard to say 20.2% 25.6%

Definitely yes 19.8% 16.5%

Rather yes 28.9% 30.3%

Rather no 15.9% 17.0%

Definitely no 8.7% 4.6%

I don’t intend to buy
anything 6.5% 6.0%

The second question from 2025 examined whether the declared additional cost (ex-
pressed as a percentage of the price) depended on monthly net income. The chi-square test
indicated a significant but weak/small correlation between income level and willingness to
incur additional costs for environmentally friendly solutions. After merging rare categories
to satisfy test assumptions, the pattern remained: as income increases, respondents are
more likely to choose higher premium ranges, while those with lower incomes concentrate
in the lowest premium categories or report uncertainty. The results suggest that com-
munication and pricing may need to be differentiated according to income, but practical
implementation should be preceded by further testing (e.g., pricing experiments) to verify
the effectiveness of such strategies. Figure 6 and Table 7 show the distribution of declared
price premiums by income group in 2025. Changes in willingness-to-pay between 2023 and
2025 for different income groups are summarized in Figure 7.

Figure 6. Distribution of declared price premiums by income group in 2025.
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Table 7. Willingness-to-pay premium for eco-materials by income group in 2025.

Answer <PLN
1000

PLN
1000–2999

PLN
3000–4999

PLN
5000–6999

PLN
7000–8999

>PLN
9000

Prefer
Not to Say

Don’t know/
Hard to say 5.6% 12.8% 7.6% 5.6% 7.9% 5.8% 50.0%

Above 50% 0.0% 0.0% 1.2% 4.6% 1.3% 5.8% 0%

40–50% 0.0% 2.1% 2.4% 3.7% 2.6% 1.9% 0%

30–40% 5.6% 4.3% 3.5% 3.7% 9.2% 7.7% 0%

20–30% 11.1% 12.8% 8.2% 9.3% 6.6% 13.5% 12.5%

15–20% 11.1% 4.3% 18.8% 21.3% 21.1% 15.4% 0%

10–15% 22.2% 19.1% 22.4% 31.5% 26.3% 19.1% 12.5%

5–10% 27.8% 23.4% 29.4% 15.7% 14.5% 25.0% 25%

Up to 5% 16.6% 21.1% 6.5% 4.6% 10.5% 5.8% 0%

Figure 7. Change in declared willingness-to-pay premium for properties built with ecological
materials (including recycled materials) between June 2023 and August 2025, by net monthly income.

In 2023, 34.9% of respondents declared willingness to pay more for a house or apart-
ment built with eco-materials, while 34.2% explicitly opposed such a premium; among
those open to paying more, almost three quarters accepted a premium of 5–20%. At the
same time, 59.8% did not actively search for ecological materials when renovating, and the
main barriers were an unfavorable price–quality perception (33.2%) and distrust of “green”
claims (29.4%). Support for mandatory regulations increases with age (over 60% in the
65–80 group) and willingness to pay higher premiums is positively associated with income,
whereas younger respondents and lower-income groups are more cautious.

By 2025, the landscape shifted towards greater demographic polarization. A distinct
gender gap emerged, with men adopting more radical stances: they were significantly
more likely than women to express both “definite” support (19.8% vs. 16.6%) and “definite”
opposition (8.7% vs. 4.6%) to paying eco-premiums. The economic divide also deepened,
as high-income earners frequently declared willingness to accept premiums exceeding
50%, whereas lower-income respondents remained predominantly capped at the 5–15%
threshold. This suggests that while financial capacity continues to dictate the scale of
investment, gender increasingly influences the certainty of pro-environmental attitudes.
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4. Discussion
This study empirically confirms a pronounced attitude–behavior gap in Poland’s

sustainable construction market: a substantial share of consumers declare a willingness
to pay more for eco-friendly solutions, yet traditional technologies continue to dominate
actual purchases. The key barriers are perceptions of an unfavorable price–quality trade-off,
limited access to clear and trustworthy information, and low confidence in eco-labels. These
findings are consistent with evidence from other European markets and gain interpretive
depth when viewed through Ajzen’s Theory of Planned Behavior (1991). While attitudes
towards eco-friendly materials are broadly positive, the decisive constraint appears to be
perceived behavioral control: many consumers feel they lack the money, knowledge, and
confidence to make sound choices in a complex, risk-sensitive decision environment [44].
Subjective norms were not measured directly; however, skepticism among younger respon-
dents toward regulatory measures may signal weaker normative pressure in that cohort.

The implications are clear. Advancing sustainable construction in Poland is less about
changing attitudes and more about removing frictions that erode consumers’ sense of
agency. Effective responses should prioritize credible, simplified eco-labeling with third-
party verification; clear, comparable performance and durability information; accessible,
neutral technical advice from trusted intermediaries such as architects, energy advisors,
or builders’ merchants; and quality guarantees or warranties that reduce perceived risk.
Financial instruments should lower upfront barriers without creating windfalls—for ex-
ample, well-calibrated subsidies, green mortgages, low-interest loans, or on-bill financing.
Defaults in design and procurement that favor low-emission materials can further translate
intention into action. Where standards are unambiguous and enforcement is feasible,
“hard” instruments are effective: a frequently cited Polish example is Kraków’s program to
eliminate the most polluting coal stoves through deadlines, subsidies, and inspections. By
contrast, material choices in dispersed, household-level projects are multi-factorial, staged
over time, and shaped by perceived quality, durability, safety, contractor availability, and
long-term benefits—conditions that make direct enforcement far less practical. In such
contexts, “soft” solutions become prerequisites for progress.

The study’s limitations should be noted. Although large in scope and demographically
representative on key variables across multiple waves, the CAWI method excludes people
without internet access, which may affect full representativeness, and the reliance on self-
reports means stated intentions may not perfectly match real-world behavior. Nonetheless,
the multi-wave design enables analysis of change over time and strengthens the credibility
of the observed patterns.

A coherent research agenda follows. First, qualitative work—such as in-depth inter-
views across demographic groups—can illuminate why skepticism persists, particularly
among younger respondents, and unpack attitudes, stereotypes, and perceptual barriers
that surveys may obscure. Second, experimental studies should test the effectiveness of dif-
ferent communication framings—savings, comfort, status, ecological responsibility—and
identify which messages move undecided consumers, who account for more than one-fifth
of the sample. Adding discrete choice or conjoint experiments would yield more realistic
estimates of trade-offs among price, durability, performance, and certification. Third, com-
parative analyses with more advanced markets (e.g., Scandinavian countries, Germany)
can clarify structural, cultural, and policy factors that accelerate or hinder the uptake of
sustainable materials and reveal transferable best practices. Fourth, supply-side research
with developers and architects is essential to identify logistical, financial, and regulatory
constraints that shape what consumers can actually choose—recognizing that many buyers
effectively delegate innovation decisions to these actors. Finally, longitudinal designs
that track the same respondents over time would allow more rigorous assessment of how
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policy changes—such as updates to the EU Energy Performance of Buildings Directive
(EPBD)—and financing streams from Poland’s National Recovery and Resilience Plan
(KPO) translate into concrete behavioral shifts.

The broader context reinforces these conclusions. Survey evidence from Southampton,
southern England [7] documents high awareness of climate risks alongside reluctance to
undertake deep lifestyle changes, an archetypal value–action gap that mirrors Poland’s
attitude–behavior gap in construction. Together, these insights point to a practical strategy:
instead of trying to convince those who are already convinced, remove the obstacles in their
path. By strengthening perceived control—through trustworthy information, credible labels,
accessible advice, quality assurances, and well-designed financial tools—declared willing-
ness to pay can be converted into sustained market adoption of low-emission materials.

5. Conclusions
The contribution of this study is diagnostic rather than predictive. It maps the soft

barriers—awareness, trust, perceived risk, and affordability—that shape demand for sus-
tainable building materials in a coal-dependent, post-transition economy. By clarifying
which frictions matter most, and how they interact, the research offers an actionable prob-
lem definition without over-promising on forecasts. In markets where legacy energy
systems, volatile prices, and fragmented supply chains compound consumer uncertainty,
such diagnosis is a prerequisite for effective intervention. It reveals not a lack of climate
concern but a deficit of perceived control: people struggle to act on their preferences when
information is noisy, credibility signals are weak, and near-term costs feel high relative
to uncertain long-term benefits. This perspective is particularly valuable for architectural
practice, where professionals must recommend concrete solutions under budget, regulatory,
and schedule constraints—ideally steering clients toward climate-neutral options.

Above all, the study underscores that advancing climate-neutral construction is less
about changing minds than about smoothing the path from intention to action. For archi-
tects, that means designing not only buildings but also decision environments in which the
low-emission choice is the confident, comprehensible, and financially sensible one.
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