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Abstract: The building sector is one of the most critical branches of the economy influencing global 

warming today. Following the European Union’s Construction Products Regulation (CPR), the sus-

tainable use of natural resources in construction is one of the seven basic buildings’ requirements. 

However, due to the lack of provisions in this regard, construction products are not yet subject to 

mandatory assessment and verification of the constancy of performance in this area. The paper pre-

sents the research results with the participation of 842 respondents who are investors, architects, 

contractors, and sellers of building materials. The analysis of their perceptions of issues related to 

the term sustainable development and knowledge of selected documents functioning in construc-

tion is presented. The share of people who correctly assigned the term sustainable development to 

equal treatment of environmental protection, economic development, and social development 

ranged between 52.5% and 65.7%. Knowledge of people associated with construction about the role 

of the declaration of performance (DoP) of construction products is high (from 73.9% to 99.4% cor-

rect answers). For Environmental Product Declaration (EPD), lower knowledge of this document’s 

role was noted, from 24.1% to 56.5% of correct answers. The obtained results indicate the need for 

further education. 

Keywords: sustainability; construction products; environmental impact; sustainability; assessment 

of building materials; interdisciplinary research 

 

1. Introduction 

The current standard of humanity is possible thanks to the exploitation of natural 

capital on an unprecedented scale. Satisfying the demand of more than 7.8 billion people 

on Earth is associated with increasing interference with the planet’s state [1]. Human ac-

tivity is one of the most critical factors influencing global warming today. Moreover, each 

year, the Earth’s population increases by 83 million, which means that by the end of 2050, 

there will be 10 billion of us [2], thus increasing uncertainty about the future of our planet 

even more. 

The concept of sustainable development appeared over thirty years ago to create a 

new framework for development management [3]. Sustainability refers to the ability to 

meet the current needs without compromising future generations’ need requirements. It 

stems from the understanding that development focused on maximizing economic and 

political gains has led to environmental, social, and economic crises. Although the concept 

of sustainable development integrating the economy, society, and the environment is 

convincing, it encounters difficulties at disseminating and implementing. Solutions that 

provide quick economic or political profit and lead to immediate effects are much more 

often chosen. Politicians, being politically correct, speak of sustainable development, but 

they primarily mean economic growth, taking into account environmental protection 
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requirements. However, in a situation where it is associated with costs and polls show 

declines in support for political parties, they postpone environmental issues for later [4]. 

The concept of sustainable development and the related integrated and long-term ap-

proach may seem too imprecise. Effective implementation of sustainable development 

goals requires a change in thinking and a fresh look. For this and other reasons, the United 

Nations, in 2015, with the votes of all 193 member states, adopted the Agenda for Sustain-

able Development, including The Sustainable Development Goals (SDGs) in the number 

of 17 goals and 169 associated targets, related to 5 areas, the so-called 5xP: people, planet, 

prosperity, peace, and partnership, which the world should adopt by 2030 [5]. The under-

standing of sustainable development and its implementation faces many obstacles all over 

the world. Despite the actions taken, the question of the scale and level of knowledge and 

implementation still seems open. International organizations operate primarily to pro-

duce the desired effects globally, but their performance is slow, especially concerning the 

changes in the climate processes currently taking place.  

In the scientific category, the science of sustainable development is interdisciplinary. 

It is related to economic, technical, and chemical sciences, and environmental protection, 

with which the shaping of sustainable development is often identified. The selection of 

the above-mentioned scientific disciplines is not a closed set. Science, technology, and in-

novation have long been recognized as the backbone of socio-economic development and 

the most crucial factor of sustainable development [6]. Despite the commonly perceived 

need to conduct research, transdisciplinary projects encounter various difficulties. There-

fore, scientists and local stakeholders need to work together to overcome them and create 

new knowledge to help decision-makers [7]. Moreover, many traditional methods belong-

ing to the scientific apparatus do not work. New actions are necessary, often improvisa-

tion. Increasing attention to the tension between process-oriented and descriptive-analyt-

ical approaches is observed [8]. The concept of sustainable development is, on the one 

hand, a scientific category, and on the other, a political one, but the political dimension is 

dominant. Despite many scientific publications on sustainable development, it is difficult 

to answer the question: what are the implications and opportunities for legislation of the 

current state of research?  

The construction industry has a huge impact on the economy. In the European Union 

(EU), the construction sector is of strategic importance, providing 18 million direct jobs 

and generating 9% of the EU’s gross domestic product (GDP) [9]. The construction sector 

also has a direct influence on the social aspects of life and the environment. The social 

dimension is subject to less research than environmental issues and economic aspects 

[10,11]. The answer to how to measure, evaluate, and certify social sustainability in the 

construction sector is not yet complete and precise [12]. 

The construction sector has a significant impact on the economy. The construction 

sector and building operations also have significant direct and indirect impacts on the 

environment [13]. In 2019, buildings and construction sectors were responsible for almost 

40% of energy- and process-related emissions [14]. Also, construction materials and build-

ings generate waste during construction, operation, demolition, and emit potentially 

harmful substances. More than 30% of the raw materials extracted in the world and 25% 

of the solid waste produced in the world are currently related to construction [15]. The 

consumption of building materials has tripled in the seventeen years between 2000 and 

2017 [16]. Following the implementation of sustainable development principles in the con-

struction industry sector, a significant green building movement appeared, which posi-

tively affects the environment [17,18]. Growing awareness of the threat of a climate catas-

trophe and socio-environmental pressure is directing the construction sector’s attention 

towards the re-use of building materials [15,19]. 

A new economical paradigm, which is a circular economy, has developed in recent 

years. However, the transition from linear to circular processes does not seem so simple, 

and much still needs to be done to prove that the circular economy is the concept that will 

accelerate our transformation towards achieving the assumed sustainable development 
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goals [20]. Considerably, alternative scenarios using sustainable development may be im-

plemented when economic growth is not seen as an end in itself. Thus, other goals could 

be chosen by society to be achieved in the future instead of only economic growth [21]. 

The issues of assessing construction products and sustainability are essential in var-

ious political documents related to the European Union’s construction sector [22]. Regu-

lations play a fundamental role in creating reality. A robust legal system in the EU con-

tributes to the national level and legitimizes the theory. Since 1 July 2013, the Construction 

Products Regulation (CPR) sets out harmonized rules for marketing construction prod-

ucts in the EU [23]. CPR is a base for the free circulation of construction products between 

member states. Each construction product in the EU is subject to assessment and verifica-

tion of constancy of performance (AVCP) under the CPR requirements. The regulation 

mentioned above states that it is necessary to consider construction works comprehen-

sively, i.e., while taking into account all the basic requirements: 

1. Mechanical resistance and stability, 

2. Safety in case of fire, 

3. Hygiene, health, and the environment, 

4. Safety and accessibility in use, 

5. Protection against noise, 

6. Energy economy and heat retention, 

7. Sustainable use of natural resources [23]. 

The basic requirements listed above from 1 to 6 are commonly used for AVCP of 

construction products before they are laid down on the market. The seventh basic require-

ment of sustainable development is still missing from the current mandatory require-

ments. So far, construction products are not subject to obligatory environmental impact 

assessment. In line with the CPR, the requirement for the sustainable use of natural re-

sources states that construction works must be designed, constructed, and dismantled in 

such a way that the use of natural resources is sustainable and ensures, in particular: 

 Reuse or recycling of construction works, their materials, and parts after demolition, 

 The durability of the construction works, 

 The use of environmentally compatible raw and secondary materials in the construc-

tion works [23]. 

Manufacturers assess and verify the constancy of performance (AVCP) of the con-

struction product concerning its essential characteristics following the relevant technical 

specification (harmonized European standard within the meaning of CPR or a voluntary 

European Technical Assessment issued at the manufacturer’s request). Following the con-

ducted AVCP, manufacturers draw up a declaration of performance (DoP) and affix the 

CE marking to the product. The construction product’s essential characteristics refer to 

the basic requirements for construction works in Annex I to the CPR. Although, already, 

in 2004, the European Commission issued M/350 EN Standardization Mandate to CEN to 

develop horizontal standardized methods for assessing buildings’ integrated environ-

mental performance [24], the seventh basic requirement is not a part of the AVCP. Docu-

ments constituting the basis of AVCP (European harmonized standard or European Tech-

nical Assessment) do not contain the seventh basic requirement. In 2011, European Stand-

ard EN 15978 [25] for assessing the environmental performance of buildings was pub-

lished as the result of the work of CEN/TC 350. In 2012, CEN published European Stand-

ard EN 15804 [26] to develop environmental product declarations (EPD) of construction 

products. EPD is based on the life cycle assessment (LCA) method, standardized in the 

standards ISO 14040 [27] and ISO 14044 [28], used to assess the environmental impacts of 

buildings during production, construction, use—also including repair and replacement, 

and end of life. EPD complies with the standard ISO 14025 [29]. According to the Euro-

pean Commission’s policy, EPD’s (also known as type III environmental declarations) are 

valuable tools for sustainable development principles’ implementation. In their assump-

tion, these documents should provide transparent, reliable, quantified, and comparable 
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information on products’ environmental impact during their life cycle [30,31]. Due to their 

current voluntary nature, they have limited application. Additionally, due to different 

EPD programs operating according to the same Product Category Rules (PCR), EPDs dif-

fer in data quality and specificity, which often causes confusion and leads to misleading 

comparisons [32–34]. Type III environmental product declarations are used in several 

multi-criterion certification systems (also voluntary), such as BAMB, BREEAM, CASBEE, 

DGNB, Green Globes, HQE, LEED, ÖGNI, SBTool, and TQB, and others [35,36]. They are 

used to a small extent in business-to-business (B2B) communication [37], except for green 

procurement in some European countries such as Norway, Denmark, and Sweden. Man-

ufacturers of building materials also use data on their products’ environmental impact for 

marketing purposes, preparation of offers for tenders, and fulfilling customers’ require-

ments [38]. Manufacturers themselves have a vested interest in recording and assessing 

the environmental impact of their products. Knowledge in this area allows them to im-

prove their production and purchasing processes continuously [39]. In light of the above, 

it is evident that further research is needed on the communication formats of EPD to reach 

various stakeholders effectively [40]. At the start of January 2021, there were over 10,000 

verified EPDs under EN 15804 registered globally [41]. It means that the number of regis-

tered verified EPDs increased by 2700 during the year 2020. France issued the highest 

number of EPDs—3101 (FDES (The Framework for the Development of Environmental 

Statistics)—2651, plus PEPecopassport (PEP ecopassport program)—450). The second 

place in the classification is taken by the USA (UL Environment) with 1574, and Germany 

is third, with 1465 (IBU (Institut Bauen un Umwelt) —1271, plus IFT(Institut für Fenster-

technik) Rosenheim—194). Poland, with 119 EDPs verified by ITB (Research Building In-

stitute), ranks twelfth in the classification [41]. Since 2011, the European Commission, par-

allel to the methodology resulting from EN 15804, proposes two other methods to meas-

ure environmental performance—Product Environmental Footprint (PEF) and Organiza-

tion Environmental Footprint (OEF). PEF and OEF apply to the construction. Between 

2013 and 2018, 280 volunteering companies took part in the pilot project [42], which re-

sulted in a new Circular Economic Action Plan for a Cleaner and More Competitive Eu-

rope [43], one of the European Green Deal [44] blocks. Comparison of results obtained 

using EPDs and PEFs showed that it is impossible to alternate using both methods [45]. 

The implementation of sustainable development thinking at the system level for the 

construction sector is crucial [46]. Holistic thinking about construction, taking into account 

the seventh basic requirement following CPR at all stages of the construction process, is 

necessary. The key to achieving the goal in any venture is aware, adequately trained, and 

committed participants. An appropriate level of knowledge and awareness in the field of 

broadly understood sustainable development in building materials will allow, through 

proper decisions, to reduce their negative impact on the natural environment. It is also 

essential to transparently communicate the research results on buildings/construction ma-

terials’ environmental impact in prestigious international journals [47]. This paper de-

scribes and analyzes the results of knowledge research on selected issues of assessment of 

construction products and sustainability among investors, architects, contractors, and 

sellers of construction products. The first three professional groups have a significant im-

pact on the choice of building materials used. The influence of the last of the above-men-

tioned professional groups—sellers of construction products—is smaller. Still, their envi-

ronmental awareness also influences the market’s shape or may affect the final decision-

making process.  

2. Materials and Methods 

This research, aimed at assessing the perception of issues related to the assessment 

of construction products, including sustainable development, was carried out in Septem-

ber–October 2020 among investors, architects, contractors, and sellers of construction ma-

terials. The choice of those four professional groups results from the construction process’ 
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specificity and the construction market. According to the provisions of the construction 

law in Poland, the participants of the construction process are: 

 The investor, 

 The investor’s supervision inspector, 

 Designer/architect, 

 Construction manager/construction works manager [48]. 

Under the provisions of the construction law, some construction sites require an in-

vestor’s supervision inspector’s appointment. Still, in the case of most construction sites, 

the investor is not obliged to act as an investor’s supervision inspector on the construction 

site, although he can, of course, do so. For this reason, the research did not take into ac-

count the professional group of investor supervision inspectors. The seller of building ma-

terials, who supplies contractors with the necessary building materials, is an essential link 

in the construction process. An experienced seller of construction products is a crucial 

advisor in the construction organization process, facilitating the construction process. 

Thus, the study was conducted for four professional groups: investors, architects, contrac-

tors, and sellers of construction materials. 

In the conducted research, the use of the non-random sampling technique was, on 

the one hand, the only possibility of completing the investigation, but also a chance for its 

success. The studied samples were selected using one of the non-probabilistic selection 

techniques—purposive sampling (arbitrary, discretionary, selective)—which is the most 

typical case of non-random selection [49]. The described study used the existing databases 

of investors, architects, contractors, and sellers of construction products belonging to the 

producer of building materials whose research center carried out this project. All these 

groups of professionals cooperate daily with a manufacturer of building materials. De-

spite the purposive sampling of the surveyed representatives among professional groups 

of investors, architects, contractors, and sellers of construction products, it was a choice 

that ensured valuable information. 

Investors’ database counts 479 various companies, i.e., developers building single 

and multi-family residential houses, housing cooperatives, investors of public utility 

buildings, and industrial facilities investors. When making the selection, three aspects 

were taken into account. The sample should include representatives of all the types of 

investors mentioned above. They represent investments of various sizes and come from 

different regions of Poland, both from large agglomerations and small urban-rural cen-

ters. The contractor’s database consisted of 9369 items. In 2019, the largest contractor pur-

chased construction materials offered by the manufacturer of building materials conduct-

ing the study for about 200,000 euros, and the smallest for about 1000 euros. When making 

the selection in this group, efforts were made to ensure that contractors of various sizes 

were evenly represented in the sample, due to the volume of purchased building materi-

als. The second criterium was company location—different regions of the country (both 

large cities and smaller towns). The sellers of construction products database consisted of 

280 companies, the largest of which in 2019 purchased its products for approximately 14 

million euro from a construction materials manufacturer that conducts research, and the 

smallest for roughly 5000 euro. When defining the research sample for this group, two 

criteria were taken into account: the volume of purchased building materials and the ge-

ographical location (all country regions with different urbanization levels). The smallest 

was the architects’ database, with only 45 architectural offices constantly cooperating with 

the manufacturer of building materials conducting the study. Such a small database of 

architects/designers concerning the other surveyed groups of professionals may come as 

a surprise. However, its size resulted, above all, from the type of building materials of-

fered by the manufacturer of building materials, i.e., adhesives for ceramic tiles, grouts, 

floor-screeds and underlays, plasters, paints, primers, and external thermal insulation 

composite systems (ETICS). In the case of architects, their selection was based on their 
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geographical location. Also, the town’s size of the architectural office was taken into ac-

count. 

The sample sizes of each of the surveyed professional groups were calculated accord-

ing to the Formula (1): 

�� =

�� × �(1 − �)
��

1 + �
�� × �(1 − �)

���
�

 (1)

where: n0 is the sample size, z is the selected critical value of desired confidence level, p is 

the estimated proportion of an attribute present in the population, e is the desired level of 

precision, and N is the population size. 

According to Cochran’s assumption, when the population is finite and refers to a 

small population, the sample size may be slightly reduced [50]. In the modification of 

Cochran’s formula for a smaller population, the sample size is calculated according to the 

Formula (2): 

� =
��

1 +
(�� − 1)

�

 
(2)

where: n is the final sample size for a small population, n0 is the sample size derived from 

Equation (1), and N is the population size.  

Table 1 summarizes the size of the database for each of the surveyed professional 

groups, the sample size calculated for the desired confidence level of 95% and ±5% desired 

level of precision (margin of error), and the final sample size calculated using the 

Cochran’s formula for the small population. In the final sample size calculated for the 

small population, the confidence level was equal to 95% and 5% level of precision. The 

last column of Table 1 shows the actual number of participants that participated in the 

study. 

Table 1. Population size, the sample size for finite population, the sample size for the small popu-

lation, and real sample size divided into the researched professional groups. 

Professional 

Group 

Population Size, 

N 

Sample Size  

Formula (1), n0  

Sample Size  

Formula (2), n 

Real Sample 

Size 

Investors 479 213 147 181 

Architects 45 40 22 23 

Constructors 9369 369 355 522 

Sellers 280 162 102 116 

Total 842 

The survey was conducted in the form of a questionnaire interview, i.e., the inter-

viewer asked questions based on a specially prepared questionnaire. Thus, it was fully 

structured—the interviewer asked only questions from the questionnaire in a fixed order. 

The questionnaire’s questions were closed, i.e., they had a finite number of precisely for-

mulated answers to choose from in the questionnaire. The choice in some of the questions 

was a single choice, and some of it was multiple. As stated in Table 1, the research covered 

842 respondents, including 181 investors, 23 architects, 522 contractors, and 116 sellers of 

construction products all over Poland. 

Before starting the survey, the interviewer informed the respondent why she or he is 

taking part in the study. The interviewer also announced what other people/professional 

groups are participating in the survey and provided information about the survey’s na-

ture and scope. The respondent was informed how the organizers of the study would use 
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her/his answers. Additionally, a cover letter was provided to the study participants, draw-

ing attention to the fact that climate change and environmental degradation pose a threat 

to the whole world and that there is an urgent need to stop the rapidly progressing deg-

radation of the natural environment. The letter noted that the construction industry con-

sumes enormous amounts of natural resources, generating significant construction and 

demolition waste. Through the appropriate selection of building materials, it can reduce 

the negative impact on the environment. The information that the interviewer knew the 

participant in the study is also important for the task. The survey was conducted by tech-

nical and sales representatives of the manufacturer of building materials cooperating with 

the study participants, in many cases for many years. 

3. Results 

The survey was conducted during personal visits by technical and commercial rep-

resentatives of the manufacturer of building materials. The non-respondent rate for all 

questions in all surveyed professional groups was equal to zero (all survey respondents 

answered all questions). The results of the survey are summarized in Table 2. 

Table 2. Obtained survey results (questions and answers) in the questionnaire in individual surveyed professional groups. 

No. Question 
Investors 

(181) 

Architects 

(23) 

Contractors  

(522) 

Sellers 

(116) 

1. 

Sustainable development, understood as a management 

method for the present generation’s needs, will not reduce the 

chances of meeting future generations’ needs covers  

the following pillar: 

(a) environmental 

(b) environmental + economic 

(c) environmental + social 

(d) environmental + economic + social? 

 

 

 

 

28 

21 

13 

119 

 

 

 

 

5 

6 

0 

12 

 

 

 

 

53 

82 

46 

341 

 

 

 

 

20 

15 

12 

69 

2. 

What document is the Declaration of Performance of a con-

struction product in the EU system with CE marking: 

(a) mandatory 

(b) voluntary? 

 

 

180 

1 

 

 

17 

6 

 

 

471 

51 

 

 

105 

11 

3. 

What document is the Environmental Product Declaration  

in the EU system with CE marking: 

(a) mandatory 

(b) voluntary? 

 

 

134 

47 

 

 

10 

13 

 

 

337 

185 

 

 

88 

28 

4. 

Are you considering the environmental impact when selecting 

building materials: 

(a) yes 

(b) no? 

 

 

108 

73 

 

 

9 

14 

 

 

236 

286 

 

 

68 

48 

5. 

Which of the following factors: 

(a) technical parameters 

(b) application parameters 

(c) price 

(d) environmental impact 

is the most important criterion when choosing  

a building material? * 

 

 

 

 

10 

 

 

 

 

2 

 

 

 

 

13 

 

 

 

 

10 

* In the case of this question, the table only shows how many respondents indicated environmental impact as the building 

material selection criterion. The remaining answers were divided between responses—technical parameters, application 

parameters, and price—but these issues are not considered in this work. 
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As mentioned previously, each surveyed group’s sample size was calculated with a 

confidence level of 95% and 5% precision level. More respondents in all surveyed pro-

fessional groups participated in the study than the required number calculated using 

Cochran’s formula for the small population. In the case of architects, one office more (23) 

than the required 22 architectural offices participated in the study. In the group of sellers 

of construction products, the study involved more than 14 sales companies (116 versus 

102). In the group of investors, by 34 (181 versus 147), and the contractors by as much as 

167 (522 versus 355). More respondents than required by Cochran’s formula for the small 

population means that the obtained results are with a higher confidence level or a lower 

precision level. For example, the participation of 522 contractors means that the survey 

results are characterized by a confidence level of 95% and 4% precision level. However, 

the architects’ sample size determines that all the obtained results are analyzed with a 5% 

precision level and a confidence level of 95%. 

4. Discussion 

The first question concerned sustainable development, understood as a method of 

management for the needs of the present generation, which will not reduce the chances of 

meeting future generations’ needs. They concerned the pillars that sustainability covers 

and there were four options to choose from: (1) environmental, (2) environmental + eco-

nomic, (3) environmental + social, and (4) environmental + economic + social. The obtained 

results are shown in Table 1, and for better illustration, presented in Figure 1. 

 

Figure 1. Share of individual answers to the surveyed groups: (a) investors, (b) architects, (c) con-

tractors, (d) sellers of construction products. 

Among the surveyed groups, the largest share of people who correctly assigned the 

term sustainable development to equal treatment of environmental protection, economic 

development, and social development was recorded among investors and contractors for 

construction works. Only slightly more than half of architects (52.5%) correctly associated 

the term sustainable development. When it comes to sellers of building materials, three 

out of five had the correct understanding of the term sustainability. Every fifth architect 

(21.7%) identified sustainable development only with the environmental dimension.  

Also, in the remaining three surveyed professional groups, the term sustainable develop-

ment’s association only with the environmental dimension (environmental protection) is 

significant (from 10.2% to 17.3%). Every fourth architect (26.1%) assigned environmental 

protection and economic development as components of sustainable development. In the 

remaining surveyed professional groups, there was a smaller share of those claiming that 

the environmental and economic dimensions contribute to sustainable development,  

i.e., 15.7% for contractors of construction works, 12.9% for sellers of building materials, 

and 11.6% for the group of investors, while 7.2% of the surveyed investors, 8.8% of con-

struction contractors, and 10.3% of building materials sellers understand the term sustain-

able development as a combination of environmental protection and social development. 

No architect participating in the study indicated that sustainable development has two 

pillars—environment and society. In all surveyed professional groups, the submission of 

environmental and social pillars was less frequent than the environmental and economic 



Energies 2021, 14, 1941 9 of 15 
 

 

pillars, which is generally consistent with the fact that the social dimension of sustainabil-

ity is subject to less research than economic aspects [10,11]. 

Research on the issue of social perception of the concept of sustainability conducted 

in Poland in 2009 showed that only a third of respondents (33.0%) correctly assigned the 

term sustainability to equal treatment of economic development, social development, and 

environmental protection [51]. Research conducted over a decade ago showed the image 

of Polish society—Poles have relatively limited knowledge of the concept of sustainable 

development (33%); despite this, the vast majority (about 70%) shares its idea and accepts 

[52].  

Taking into account the complexity and the unquestionable need to implement the 

principles of sustainable development in Poland, an attempt was made to assess how 

highly diversified the space in Poland is in terms of the level of sustainable development 

and what changes took place in the period 2004–2014 in terms of the level of growth in the 

area of economy, environment, and society [53]. The analysis was carried out in spatial 

terms at the level of the regions of the country. The estimated value of the synthetic indi-

cator (own measure proposed by the authors of the work) of the sustainable development 

level in Poland in the regional system was assessed as low—the reference range of the 

synthetic indicator could range from zero to one. In contrast, the obtained average values 

did not exceed the level of 0.4151 in 2004 and 0.4505 in 2014 [53]. Considering that the 

indicator only changed by 8.5% over ten years, this may prove, among other things, the 

need to change the strategy of operation or indicate the need to intensify activities. 

Assessment of the state of knowledge and learning about social opinions and atti-

tudes towards the idea of sustainable development, with particular emphasis on farmers, 

was the subject of research in the period from February 2016 to February 2017. The central 

premise for undertaking this research task was the statement that the concept of sustain-

able development was formed on unclear theoretical foundations for an average citizen, 

which may result in a societal lack of understanding or a misunderstanding of the defini-

tion, basic assumptions, and recipients of the concept of sustainable development. Based 

on the obtained results, a statement was formulated that this concept does not accompany 

people in everyday life, which was confirmed by 60% of respondents who met it only 

occasionally or not at all [54]. The presented selected results of the other studies concern-

ing international research on the opinions and attitudes of academic youth towards the 

idea of sustainable development carried out in 2017 showed that, compared to other com-

parative groups, the responses of young Poles showed a passive attitude and ignorance 

of the principles of sustainable development. On the other hand, the positive fact was that 

along with increasing the level of education, there is a tendency to raise awareness of sus-

tainable development [55]. 

Poles’ environmental awareness and behavior are, of course, the subject of many 

studies, including monitoring the implementation of the SDG goals. However, apart from 

the issues mentioned above, the term sustainable development was not perceived as an 

equal composition of environmental protection, economic development, and social devel-

opment. The results described in this paper obtained in assigning individual pillars to the 

term sustainability indicate significant progress made over the last decade in Poland. One 

can risk a claim that the construction sector is essential in the development of sustainable 

development. When analyzing the assignment of the three pillars (environment, econ-

omy, and society) to the concept of sustainable development, it is worth mentioning that 

there are views that such perception is gradually becoming an obstacle [56]. Due to the 

complexity of sustainability issues, more sophisticated systems and descriptions are 

needed [56]. 

The respondents were also asked whether the declaration of performance (DoP) of a 

construction product is a document that the manufacturer is obliged to issue when laying 

down a construction product on the market or a voluntary document. The question was: 

what document is the DoP of a construction product in the EU system with CE marking? 
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There were two answers: (1) mandatory, (2) voluntary. Figure 2 shows the results of the 

research for each surveyed group.  

The manufacturer is obliged to draw up a DoP for construction products covered by 

harmonized European standards or conform to a European Technical Assessment when 

the product is placed on the market [23]. 

 
Figure 2. Share of individual answers to the surveyed groups on the Declaration of Performance: 

(a) investors, (b) architects, (c) contractors, (d) sellers of construction products. 

In the EU system, the manufacturer assesses and verifies the constancy of perfor-

mance (ACVP). One of this process’ elements is the issuance of a DoP by the manufacturer 

using the specified declaration model [57] and affixing the CE marking to the product. 

180 out of 181 surveyed investors correctly answered whether the DoP is a manda-

tory or voluntary document. Nine out of ten sellers of building materials and contractors 

of construction works responded to this question correctly. The lowest awareness of a 

form is a DoP was observed among architects, where only 73.9% of respondents answered 

the question correctly. Although over 90% of contractors and sellers of building materials 

answered correctly, this result can be considered unsatisfactory due to market surveil-

lance authorities’ activities. According to Regulation (EC) No 765/2008 [58], each Member 

State has to establish market surveillance authorities to ensure compliance with this Reg-

ulation requirement in their countries. Commonly conducted inspections of construction 

products include various tasks, including analysis of documentation, including a detailed 

DoP analysis and control tests of products, which are performed at the request of con-

struction supervision in notified laboratories. Whenever it is found that the product does 

not meet the requirements, i.e., it does not meet the declared performance, it is necessary 

to immediately adapt it to the declared performance or withdraw the product from the 

market immediately. Tests of construction products, performed commonly at Polish con-

struction supervision authorities’ request, are not standard in the EU countries. Therefore, 

the Polish market of construction materials is fundamentally different in this respect 

[59,60]. Taking into account the massive scale of inspections, especially with the partici-

pation of contractors and sellers of construction materials, one would expect, in this case, 

one hundred percent correct answers. However, a little over ninety percent correctness of 

the answers should be assessed positively. 

The next question of the study concerned type III environmental declarations of con-

struction products. Respondents were asked whether the EPD is a mandatory or a volun-

tary document. The respondents could choose one of two answers: (1) mandatory, (2) vol-

untary (Figure 3).  
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Figure 3. Share of individual answers to the surveyed groups on the Environmental Product Dec-

laration: (a) investors, (b) architects, (c) contractors, (d) sellers of construction products. 

Figure 3 shows the results for individual surveyed professional groups. The EPD, 

which is a voluntary document, according to the majority of survey respondents, is a man-

datory document. It was stated by 569 study participants, while only 273 correctly an-

swered that it was a voluntary document. In individual professional groups, the share of 

correct answers ranged from 24.1% (sellers of construction products) to 56.5% (architects). 

It is worth noting that the attitudes of designers/architects regarding the use of LCA meth-

ods in designing have been rarely analyzed. In 2019, a global survey of designers in 23 

countries was conducted to examine the level of awareness and acceptance of environ-

mental performance assessment and LCA of buildings. This study showed that less than 

a third of designers currently provide or use LCA services. Additionally, those who fail 

to do so indicated mainly lack of customer demand as the reason [61]. Other studies on 

the use of LCA information and EPD conducted in a group of practitioners (researchers, 

directors, managers, advisors, and consultants associated with different sectors) showed 

that 76% use both LCA and EPD information. This information primarily meets customer 

requirements in environmental management systems and for marketing purposes [37]. 

The explanation for the slightly surprising results presented in Figure 3 may be the 

distribution of answers to the next question: when selecting a building material, do you 

consider the impact of this material on the natural environment? The results obtained for 

individual professional groups are shown in Figure 4. 

 

Figure 4. Share of people considering the environmental impact when selecting building materials 

in the surveyed groups: (a) investors, (b) architects, (c) contractors, (d) sellers of construction prod-

ucts. 

Three out of five people in the group of investors and sellers of building materials 

are guided by environmental impact when choosing a building material. In these two pro-

fessional groups, most people indicated that the EPDs are mandatory documents. 

In the group of architects, the fewest people indicated that EPDs are mandatory doc-

uments. In this group, the fewest people told that when choosing a building material, they 

considered its environmental impact. 

Interestingly, when asked to identify the most important factors (technical parame-

ters, application parameters, price, and environmental impact) when choosing a construc-
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tion product, from 2.5% (contractors of construction products) to 8.7% (architects) indi-

cated the most important as environmental impact of a construction product. Figure 5 

shows the results for all surveyed professional groups. 

However, all the groups surveyed in this study are professionals associated with the 

construction industry. For this reason, when analyzing the results, it should be remem-

bered that the studied group is a relatively narrow group of society. It is undoubtedly a 

limitation of this project. In the case of the last two questions (about consideration of the 

environmental impact in selecting building materials and an indication of environmental 

impact as the most crucial criterion during the selection of construction product), the dis-

tribution of answers for society may be different. 

 
Figure 5. Percentage of people who indicated environmental impact as the most crucial criterion 

out of the four (technical parameters, application parameters, price, environmental impact) when 

choosing a construction product in the individual surveyed groups: (a) investors, (b) architects, (c) 

contractors, (d) sellers of construction products. 

In the case of questions about the DoP and EPD, i.e., specialistic documents, it can be 

expected that the knowledge of the surveyed groups is higher than that of the entire soci-

ety. Because non-probabilistic sampling was used in the study, the obtained results do not 

reflect Poland’s entire community’s state of knowledge. When discussing the results ob-

tained for architects, it should be remembered that this research group was the least nu-

merous. The results obtained for all professional groups should be analyzed assuming a 

confidence level of 95% and 5% precision level. 

All surveyed professional groups (investors, architects, contractors of construction 

work, and sellers of construction materials) play an essential role in reducing buildings’ 

environmental impact by understanding the negative effect of construction products and 

processes and how to reduce it. 

5. Conclusions 

Although the progressive degradation of the natural environment has been widely 

discussed for over half a century, and the concept of sustainable development has been 

present in the public space for over thirty years, its correct perception is not commonly 

shared. The share of people who correctly assigned the term sustainable development to 

equal treatment of environmental protection, economic development, and social develop-

ment, between 52.5% and 65.7%, should be assessed as high in the presented research. 

Significantly, if obtained results refer to the research from a decade ago, only one-third of 

the Poles surveyed could correctly define it. The positive side of the results is that the 

surveyed professional groups are associated with construction, which significantly im-

pacts sustainable development goals. 

A sound signal is also the knowledge of people related to construction about the role 

of the declaration of performance—a key document in assessing and verifying the con-

stancy of performance of construction products (from 73.9% to 99.4% correct answers). It 

was much worse with the correct indication of the Environmental Product Declaration’s 

role—from 24.1% to 56.5% of correct answers. As a positive sign, it should be noted that 

more respondents (from 39.1% to 59.8%) declared considering environmental impact 



Energies 2021, 14, 1941 13 of 15 
 

 

when selecting building materials than the participation of respondents correctly placing 

EPD in the legal system. On the other hand, however, a tiny number of respondents indi-

cated environmental impact as the most crucial product choice. 

The results obtained in the research indicate the need for further educational activi-

ties and their intensification. The obtained results correspond well with the recently pub-

lished study on the Polish transition towards a circular economy [62]. These studies 

showed that Poles are aware of the need to protect the environment. It is necessary to 

intensify the population’s education on the consequences of excessive environmental ex-

ploitation. 

The presented research results concern four groups professionally related to con-

struction. For this reason, the obtained results are of limited use. It would be interesting 

to repeat a similar survey in the future. It would also be interesting to extend the research 

to more professional groups or the whole of society. In our case, the respondents repre-

sented investment, construction, commercial companies, and architectural offices. There-

fore, as experts in their professions, they were not identified by other indicators, such as 

gender or age. Future quantitative studies taking into account gender or age would be 

interesting. For future studies, the results described in this paper would be a good refer-

ence for assessment. 
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