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1. Justification for the choice of the subject matter  

Modern companies strive to achieve a competitive advantage in their industry, while at 

the same time improving their logistics processes in such a way as to minimize costs, 

expenses and work time. It is no different in the construction industry, which was presented 

in dissertation. While running a business, entities make decisions in conditions of risk. This 

phenomenon is complex and does not have one universal definition. According to 

Kaczmarek, risk are factors, actions or activities that cause damage to the body, material loss 

or other losses (Kaczmarek, 2008, p. 52). Risk can be considered from the point of view of 

both the effects and the degree of achievement of the assumed goal (Zachorowska, 2013). 

The authors distinguish different classifications of risk according to the area in which it arises 

or the factors causing it. The type of risk around which this dissertation focuses is 

environmental risk.  

Logistics process management aims to provide the right product, to the right entity, in the 

right place at the right time, at the right quality and at the lowest possible cost. Companies 

set the standards they want to meet to achieve the desired effect. The subject of 

dissertation is the environmental risk in construction, which must be eliminated by finding 

the weakest link in the entire production process. To this end, it is important to examine 

which process allows to reduce this risk as much as possible. It is not necessary to reorganize 

all logistics processes, as not each of them has the same impact on environmental risk. The 

following measures are listed: electronic document flow, energy-efficient construction 

solutions, minimization of construction waste, use of recycled materials, selection of 

products with low environmental impact, maximum use of transport, limiting the number of 

suppliers, use of renewable energy sources, creating an environmental management plan 

during construction. Then these factors were used for empirical research and to determine 

to what extent each of them is implemented.  

The bibliometric analysis shows that environmental risk is a concept that has been 

present in the literature for several decades, and the trend of publications in this area is 

constantly growing (Web of Science - WoS). The situation is different in the case of 

narrowing the search to environmental risk in the construction industry, because the Web of 

Science database contains a small number of publications on this subject - although the 

trend is also growing here. This situation indicates a gap in the area under investigation. It 
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should also be noted that it is the bibliometric analysis that helps to identify areas not yet 

identified (Klincewicz, Żemigała and Mijal, 2012, p. 36).  

Environmental problems in construction are not a new phenomenon, however, they are 

still rarely considered in terms of risk. The area under study is also important from a 

scientific point of view and the authors of scientific publications point out that construction 

has a high environmental impact (Chan, Qian and Lam, 2009; Chen, Okudan and Riley, 2010; 

Shen, Hao, Tam and Yao, 2007; Hendrickson and Horvath, 2000; Ofori, Briffett, Gang and 

Ranasinghe, 2000). Construction, along with energy and transport, are the three largest 

sectors that contribute to greenhouse gas emissions and, as a result, pose a threat to the 

climate (IPCC, 2019). Construction has a negative impact on the environment through factors 

such as pollution, climate change, carbon emissions, declining natural resources, waste 

generation and land use change (Alwan, Jones and Holgate, 2017; Chen et al., 2010). These 

factors affect the environment at different stages of the construction process. Therefore, in 

the dissertation, it was decided to specify the logistic processes that developer companies 

deal with, i.e. supply, production, storage, transport, logistic customer service, reverse 

logistics. The rationale for choosing development companies to conduct the study was the 

fact that despite the universal nature of logistics, there is a small share of the 

implementation of supply chain management tools and methods in construction (Tomczak, 

2013). The situation results from the characteristics of the construction industry, such as, for 

example, the uniqueness of projects, limited area of suppliers' activity, varied conditions on 

construction sites, susceptibility to weather conditions, simultaneous cooperation of several 

subcontractors, conducting several investments at the same time (London, Russel, 2001).  

According to the literature, construction is responsible for the consumption of about 50% 

of all extracted natural resources and generates huge amounts of construction and 

demolition waste (Hu, Van Der Voet and Huppes, 2010). This confirms that reverse logistics 

may be the right direction to take to minimize environmental risks. Another study shows 

that construction consumes more than 40% of the world's energy, 25% of water resources 

and 40% of natural resources and produces more than 45% of global waste generation 

(Darko and Chan, 2017). This demonstrates the problem faced by the construction sector, 

the environment and the need to analyze the issue from the perspective of environmental 

risk. The whole thing is much more complex, because together with these two concepts 

there are also others, such as legal conditions, innovative solutions and ideas, and previously 
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worked out schemes of logistics processes. The direction of influence of individual elements 

is presented in the research scheme (Fig. 1). For the purposes of dissertation, environmental 

risk is understood as the probability of damage to the environment caused by human 

economic activity.  

The driving force behind the implementation of change is often the legal conditions at 

various levels of government and international organizations. The situation is similar in the 

construction industry, in which very often, protocols and laws signed by governing bodies 

are the determinants. Inconsistencies most often occur when implementing arrangements 

that cannot be introduced for various reasons, such as bureaucracy, administrative 

restrictions or because international directives are not in line with national regulations 

(Borrass, Sotirov and Winkel, 2015; Treib, 2014). According to sources, in the European 

Union the problem of implementation occurs in most projects (Falkner et al., 2004; Börzel et 

al., 2010). Barriers to environmental risk reduction are not just about the problem of 

adaptation to legal conditions, there are many more factors, so far they have not been 

identified in the construction industry, which is also a gap and remains another issue to be 

solved.  

As mentioned, there have been few studies to date on both environmental risk and 

construction, but the analysis carried out in Malaysia assumed the implementation of an 

industrialized construction system and for this purpose the research was conducted into the 

criteria for selecting locations for new production plants. One of the most important 

conclusions of the publication was that environmental risk proved to be an important 

location criterion (Azman et al., 2014). Another publication confirming the importance of 

environmental risk for construction is a study conducted in Pakistan on transaction costs. In 

the construction industry, costs pose a threat to project implementation. The risk was used 

as a phenomenon affecting transaction costs (Ali, Zhu and Hussain, 2018). The studies, which 

indirectly concern the minimization of environmental risk, are presented in papers focusing 

on more ecological building materials, quickly renewable. The following have been found as 

natural substitutes: bamboo (Mahdavi, Clouston and Arwade, 2011), sugar cane or rice husks 

(Kazmi, Abbas, Saleem, Munir and Khitab, 2016).  

The changeability of the environment, competition, market globalization - these are just 

some of the factors that cause the search for more innovative solutions, also in construction 

(Bujak and Puszko, 2013). Innovative projects in the construction industry are very often the 
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result of small steps that lead to innovative solutions. Innovations in this area can be found 

at the stage of production of materials, creation of production techniques, as well as 

methods of construction and testing of equipment necessary in the construction process 

(Czarnecki and Van Gemert, 2016).  

The subject of the research is based on the theory of rationality. One of the definitions 

says that it is an action aimed at achieving the intentions, also by means of possessed 

knowledge and logical thinking, but with the difference that the knowledge of the decision-

making subject does not have to be objective, absolute and unbiased (Woś, 1997). 

Therefore, the decision-making process consists in choosing the most appropriate one for 

the achievement of the previously set goal. The theory seems to be correct for the area 

under investigation, because some entities will consider it necessary to implement solutions 

that reduce environmental risk. Others may consider that this results in increased costs, so it 

is unprofitable and unreasonable. This means that the decision depends on the individual 

goals of the development companies.   

 

2. The objective and scope of the paper 

In the light of the research and publications on environmental risk so far, this area 

requires an in-depth analysis which will allow to estimate in which logistic processes it is 

necessary to look for a way to reduce the negative impact on the environment, what steps 

should be taken and the importance of environmental risk for the development of the 

industry.  

The main objective of the study is to assess the impact of logistics processes on the 

reduction of environmental risk in the construction industry and, if it occurs, the impact on 

the development of the construction industry. At the same time the following theoretical 

specific objectives were set:  

• identification of logistic processes in the construction industry, as well as identification 

of potential environmental risks associated with the process;  

• bibliometric analysis of environmental risk, as well as an attempt to define the term 

"environmental risk in the construction industry";  

• location of environmental risk in the construction industry in the light of legal conditions 

at various administrative levels of the state and international organizations;  

•analysis of innovations implemented in the construction industry 
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The above issues are presented in the theoretical chapters. The theoretical layer includes 

areas that overlap and interact with each other. The relations between them are presented 

in Figure 1, which shows the analytical scheme of the thesis. Based on the analysis of this 

part of the paper, a questionnaire for empirical research was created. The empirical part of 

the paper also has specific objectives:  

• identification of barriers that companies face in reducing environmental risks;  

• establishing the relationship between a company's position in the construction industry 

and its commitment to minimizing the negative impact of its operations on the environment;  

• defining factors for supplier selection and assessing to what extent environmental risk is 

an important decision criterion;  

• identification of the impact of innovation on the reduction of environmental risk.  

The designated main objective along with the specific objectives constitute the subject 

scope of the research, so the environmental risk is considered in the context of logistics 

processes in construction, while taking into account the impact of innovation. 

In the course of the dissertation, the following hypotheses were tested: 

H1. Innovation in construction is a factor that reduces the occurrence of environmental 

risk. 

H2. The dominant position of the entity in the construction industry is related to its 

commitment to reducing environmental risk. 

H3. The high cost of measures limiting the negative impact of construction activities on 

the environment is the main barrier to their implementation. 

H4. Out of the listed logistics processes, reverse logistics allows the greatest reduction 

of environmental risk in construction. 

H5. Environmental risk is not significant in the group of entities for which the 

determinant of operation is price and quality. 

H6. The scope of the company's activity in the construction industry is important for 

reducing environmental risk. 

 

The dissertation is theoretical and empirical. The theoretical basis is a critical analysis of 

scientific literature, both Polish and foreign, along with the results of available research 
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focusing on the environmental problem in construction. The analysis of the literature 

allowed for the systematization of knowledge, concepts and the formulation of hypotheses. 

In the theoretical part, the subject of research, i.e. environmental risk, is the starting 

point for further considerations. On the other hand, in the empirical part, the entities are 

development companies. It was decided to research development companies, but these 

entities do not appear in the data of the Central Statistical Office under a separate PKD code 

(Polish Classification of Activity), which made it impossible to list only these entities from the 

total number of construction companies. Although databases and lists of development 

companies are available on the Internet, but as it turned out, they are incomplete and not 

updated. Therefore, a purposeful selection was made, and the examined group are 

enterprises belonging to the Polish Association of Developers. 

The spatial scope has been limited to Poland, enterprises from the designated research 

group are based in the country, and few of them declare their activity also on foreign 

markets. Extending research to other countries could lead to erroneous conclusions, as legal 

conditions are a factor that hinders the standardization of research. The time scope of 

empirical research covers 2019 and 2020. 

The empirical study was conducted using a questionnaire form. The quantitative research 

was prepared in an electronic form via a package on the website. The questions were 

prepared based on the analysis of the literature on the subject. The questionnaire was sent 

to the sample respondents via a direct link to the website. The survey was carried out using 

the CAWI (Computer-Assisted Web Interview) method, in which the respondent is asked to 

complete an electronic questionnaire. Statistical data analysis was performed using the SPSS 

(Package for the Social Sciences) software. 

The structure of the work has been presented using the analytical scheme presented in 

Figure 1. It reflects the stages of the research process.  
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Figure 1. Analytical diagram of the doctoral dissertation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Own study. 
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3. Methodology of empirical research 

In order to implement the research problems adopted in the dissertation, it was 

necessary to conduct empirical research that allowed to verify the research hypotheses. The 

results obtained in the results analysis process will be presented in this chapter. 

Figure 2 shows a diagram of the research carried out. They consist of several stages, the 

first of which is the introductory part, then the creation of the survey, data collection and 

analysis. 

 

Figure 2. Analytical diagram of empirical research 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Own study.  

 

As already mentioned, a questionnaire was used for the research. It was prepared in 

electronic form, using the purchased package for creating, collecting and analyzing data on 
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the webankieta.pl website. The questionnaire was sent to the research sample companies 

using a direct link to the website on which it was published. The survey was carried out using 

the CAWI (Computer-Assisted Web Interview) method, in which the respondent is asked to 

complete an electronic questionnaire. For the most important questions, a five-point Likert 

scale was used, which is an important tool in scientific research (Jezior, 2013). 

In order to obtain a research sample and at the same time to determine the 

representativeness of the group, a purposeful selection was made. Only development 

companies were selected for the research analysis out of construction companies whose 

activities directly affect the environment. It is these entities that, in the light of 

environmental risk, are decision-makers, they can influence the design of the facility, the 

choice of materials, the course of the construction process, and, as a result, the natural 

environment. On the other hand, contracting service companies only implement the plan 

established by the customer. 

Due to the incomplete information available, it was decided to select the target group 

and it was decided that the research sample would be enterprises belonging to the Polish 

Association of Developers (Polish PZFD). Currently, 204 companies belong to PZFD. 

Ultimately, 82 questionnaires were collected, so the return rate was 40.2%. Development 

companies that were to be surveyed do not appear under a separate PKD code in the data of 

the Central Statistical Office, which made it impossible to distinguish only development 

companies from among all construction companies. At the same time, the databases 

appearing on websites are incomplete, not updated, and therefore unreliable. On the other 

hand, research on the housing market, conducted by the National Bank of Poland, includes 

the number of developers investing in voivodeship cities, however, they may duplicate in 

individual urban centers, and a detailed database of entities is not available (NBP, 2019). 

Statistical methods were used for empirical research. Initially, the cumulative results with 

the percentage distribution of answers to a particular question were generated as a report 

from the web questionnaire service. Paid modules of this software enable further data 

export, in a format that allows for more advanced analysis by SPSS (Package for the Social 

Sciences) or Microsoft Office software (Excel). Once the raw data was obtained, it was first 

analysed in order to remove any errors that may have occurred when exporting the 

database. Next, statistical methods were used, which allow for conclusions in the further 

part of this chapter. One of the methods used was factor analysis, which allowed to check 
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and group the factors in the examined group. Another method used in empirical research 

was alpha-Cronbach coefficient (reliability analysis). Estimating the reliability of the scale 

depends on the correlation between individual questions, which constitute the scale, in 

relation to the question variance. The main purpose of verifying homogeneity is to check 

whether the answers of the respondents are consistent. If the reliability is low, it could mean 

misunderstanding the survey or accidental answers. Next is the Shapiro-Wilk normality test, 

which is used to check whether the distribution of collected data is normal. It is usually used 

for a test sample of less than 100. The last analysis used is the rho-Spearman correlation 

analysis, a non-parametric test that studies the relationship between two variables. The 

analysis of the results of empirical research will be carried out later in this chapter. 

 

4. The structure of the paper  

The work consists of five chapters preceded by an introduction and summarized by the 

conclusion. Each chapter refers to a different research goal. The first chapter starts with a 

systematization of the concepts that will appear later in the work. This is to organize the 

terms used often alternately. The next part of the chapter includes an analysis of logistic 

processes, which are an integral part of the functioning of development companies. Each 

process has been defined and characterized by the specificity of the construction industry. 

Due to the variability that characterizes the construction supply chain, it is often burdened 

with risk. Therefore, the subchapter on risk is included.  

The second chapter defines and presents the classifications of risk and its sources. This is 

a very important issue because, according to the literature, the construction industry is very 

much burdened with risks of different origins. It can be a risk resulting from both work 

organization and finance. As already mentioned, the theory adopted in the paper is the 

theory of rationality, which is presented in the last subchapter. Development companies 

make a number of decisions necessary to be implemented so that the final investment is 

ready for acceptance by the customer, and the environmental risk and its minimization is 

one of the decisions that may ultimately affect the image in the industry and among 

customers. 

The third chapter is devoted mainly to bibliometric analysis, which is a tool used to 

measure the literature. It made it possible to define the publication trend in the field of 

environmental risk, as well as to identify the authors, research centers, countries and areas 
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of knowledge in which they are created. Due to the fact that Poland was ranked high among 

the countries and languages of publications, the situation in this field was also analyzed. The 

final stage of bibliometric analysis was to narrow the search results to environmental and 

construction risks, on the basis of which the research gap could be determined. The next 

subchapter covers the characteristics of reverse logistics and ecology, which has emerged as 

the next logistics subsystem. Due to the close relationship between ecology and sustainable 

development discussed in the further part of the work, the analysis is presented in a 

synthetic way. The last stage of literature studies in this chapter were legal conditions, which 

from the point of view of the implementation of systems and solutions minimizing 

environmental risk are of great importance because they set the direction for further 

development. The subchapter contained an analysis of selected acts regulating 

environmental issues in the world, with particular emphasis on the European Union. 

Chapter four analyzes the condition of the construction market in Poland. This part of the 

work is aimed at describing the economic situation, presenting the leading companies and 

the real situation. Despite the difficulties that can be expected in the industry, the prognosis 

can be assessed as good, providing opportunities for development. The next subchapter is a 

description of innovations in construction. Passive construction, photovoltaics, as well as 3D 

printing are presented, which may turn out to be a way to reduce environmental risk, but 

also reduce costs and investment time. The last part of the third chapter is the idea of 

sustainable construction, which is inextricably linked with both the presented innovations 

and environmental risk. Not only has sustainable development been defined, but also 

various types of building certification have been presented, one of the features of which is 

energy efficiency, which in turn translates into minimizing the negative impact on the 

environment. 

The fifth chapter consists of the methodology and the results of the empirical research. 

Statistical methods were used to verify the hypotheses. One of the methods used was the 

factor analysis which allowed to group the factors. Another method used in empirical 

research was the Cronbach's alpha coefficient (reliability analysis). Estimating the reliability 

of a scale depends on the correlation between individual questions. This analysis was 

performed in order to estimate the consistency of the answers given by the respondents. 

The next step was the Shapiro-Wilk normality test. The last analysis used is the Spearman's 
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rho-correlation analysis, a non-parametric test that examines the relationship between two 

variables. 

The conclusion contains a synthetic summary of the findings drawn from the empirical 

analysis. According to the author, the conclusions enrich the research conducted so far in 

the field of environmental risk in construction. An integral part of the dissertation is an 

annex, which includes a questionnaire of the survey.  

 

5. Results and conclusions from empirical research 

The assessment of innovation as the main factor reducing environmental risk was based 

on the answers given in the survey. Respondents were asked directly to respond to the 

statement that with the development of innovation in the construction industry the 

environmental risk will decrease. Based on the answers received, the mean was 4.05 on a 

five-point Likert scale. Thus, it was possible to verify hypothesis 1, which states that 

innovation is a factor reducing environmental risk. At the same time, in question 5, on 

barriers to environmental risk reduction, "fear of innovation" was proposed as one of the 

answers. The mean for this answer was 1.60, also on a five-point scale. This means that 

companies are open to implementing innovative solutions to minimize the negative impact 

of construction activity on the environment.  

Hypothesis 2 assumes that the dominant position of the entity in the construction 

industry is related to the involvement in the reduction of environmental risk. The 

respondents were asked again to answer the question directly. According to the statistical 

analysis, the mean is 3.16, which means that this hypothesis could not be confirmed. 

Competitive factors in the industry were also asked about, which would also be used to 

justify this assumption. As the data shows, price is the main factor that determines 

competitiveness 

investment sales and its quality (mean 4.55 and 4.74, respectively). Caring for the natural 

environment as a competitive factor has the mean of 2.98, so it cannot be considered that it 

is significant for enterprises. 

Hypothesis 3 states that the high cost of measures limiting the negative impact of 

construction activities on the environment is the main barrier to their implementation. In 

the question on barriers, respondents had to determine on a five-point Likert scale to what 

extent a given barrier restricts their environmental risk minimization. Enterprises had the 
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following factors to choose from: high investment costs, technical and technological 

maladjustment, lack of qualified employees, lack of suppliers using ecological solutions, lack 

of interest in ecological building on the part of customers, fears of introducing innovations, 

lack of involvement of the public sector in helping and implementing ecological solutions, 

low level of return on investment compared to the expenditure incurred, disproportionate 

image benefits, lack of awareness of entities about environmental risk in construction. The 

item concerning high investment costs was by far the highest result in the study, the mean 

was 4.29. Therefore, hypothesis 3 was confirmed. Apart from the financial aspect, it can be 

concluded that the factor of a low level of return in relation to the incurred expenditure is 

limiting for enterprises. The mean for this answer was 3.73, so it was close to the 'rather yes' 

answer. 

Hypothesis 4 said that reverse logistics is a logistic process that allows minimizing 

environmental risk in construction to the greatest extent. This hypothesis was partially 

confirmed because the mean in this question was 4.02, but most of the respondents 

believed that it is the activities in transport that can minimize the impact of the construction 

industry on the environment. The average response for this process was 4.29. The 

respondents find the smallest possibilities to reduce the environmental risk in logistic 

customer service. 

The analysis of the Rho-Spearman correlation also confirmed the hypothesis 5 that 

environmental risk is not significant in the group of entities for which the determinant of 

functioning is price and quality. This means that in the case of a satisfactory price and 

quality, other factors do not matter. The study showed such a relationship with regard to the 

factors of competitiveness and supplier selection.   

In hypothesis 6, it was assumed that the scope of the company's activity in the 

construction industry is important for reducing environmental risk. The results presented in 

Table 40, obtained by means of the rho-Spearman correlation analysis, allow to confirm this 

hypothesis.  

The reference of the cited theory of rationality to the research results can be interpreted 

in such a way that it is not rational for 9 companies to take actions aimed at reducing 

environmental risk. The remaining 72 companies carry out such actions to a greater or lesser 

extent, which also depends on individual preferences and calculations.  
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To sum up the statistical research, apart from the conclusions about the hypotheses 

made in the dissertation, other conclusions should be mentioned, which resulted from the 

collected survey questionnaires. As it results from the data:  

1. The size of the company is important to determine the level of risk resulting from 

different types of risk. The bigger the company, the stronger the perception of higher risk for 

construction activity.  

2. These companies also pointed to a higher awareness of environmental risks.  

3 Larger companies indicated fewer barriers to minimizing environmental risks.  

4. People working in larger companies were more likely to identify high risks for 

construction activities, to list more competitive factors for companies and factors influencing 

supplier selection, and to be more aware of logistics processes that can reduce 

environmental risk.  

5. The same respondents assessed the developers' awareness in this area higher and saw 

a greater impact of environmental risk on the development of the construction industry, as 

well as introduced more solutions to reduce the impact of the company's activities on 

environmental risk.  

6. Entities operating at a larger scale listed fewer barriers that companies face in order to 

minimize their negative impact on the environment.  

 

Environmental risk is a relatively new, yet unexplored problem in the construction 

industry. The existing conclusions may contribute to the deepening of research, because the 

subject remains inexhaustible and theoretical considerations can be an introduction to 

practical implications.  

The above conclusions do not close and do not exhaust the considerations on the impact 

of logistics processes in construction and their impact on environmental risk. The author 

acknowledges that it is not possible to generalize the research for the whole construction 

sector, which includes companies with a different scope of activity than those from the 

surveyed industry.  

From the interviews conducted with individual entities it was concluded that it would be 

reasonable to conduct separate research for entities that operate within urban 

agglomerations and those away from them. As declared by the respondents operating in 

areas remote from urban agglomerations, they understand the rationale of limiting 
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environmental risk, but their customers do not see the need for such activities and the key 

factor for them is the price of the facility.  

In the long run, the author would also like to deepen her knowledge of environmental risk 

measures for logistics processes in the industry and determine the size of the generated 

environmental risk on the basis of previously determined measures.  

The obtained results, as well as the proposed further directions of research confirm the 

author's conviction about the necessity to discuss environmental risk in the context of 

logistics processes in the construction industry due to the growing popularity of 

environmental issues in economic practice.   

 

 


