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Abstract. For several years, the global supply chain has been particularly exposed to various dangers in particular natural disasters, the 

COVID-19 pandemic or the armed conflict in Ukraine, which threaten its stability, continuity of efficiency. Each of the current events 

brings full economic environmental social risks that directly affect the supply chain. Companies wishing to adapt to current market 

situations, wishing to be competitive, must learn to properly manage the supply chain, monitor it and anticipate the possibility of specific 

risks. The main purpose of the article is to determine the impact of potential risk factors on the supply chain and its stability. In addition, 

the current capacity of companies to implement a number of supply chain activities such as management, monitoring through the lens of 

recent events, among others, was verified. A survey questionnaire was used to conduct the survey in the first quarter of 2023, which 

yielded 250 questionnaires, of which 212 properly completed copies were selected for the study, representing companies from countries 

such as Poland, Romania, the UK and Turkey. Subsequently, the data was subjected to in-depth analysis thanks to which it was possible to 

create a series of recommendations for companies that will minimize the possibility of risk, minimize the effects after the occurrence of 

such risks and help companies to operate on currently dynamic supply chains being competitive in global markets. It has been shown that 

in companies according to which the impact of economic and environmental factors does not have much influence on their company is 

observed significantly more often are more likely to have deteriorating efficiency results. It has been shown that in companies according 

to which the impact of economic and environmental factors is not high influence on their company is observed significantly more often 

are more likely to have deteriorating efficiency results. 

Keywords: global; supply chain; management; risks
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1. Introduction

In the 21st century and more specifically in recent years, the supply chain is exposed to constant destabilization 

caused by various events having their impact on a global scale. An additional factor causing SC instability is 

increased globalization and changes in global markets (Gomez-Mejia et al., 2021). The very wide range of 

products we consume or use are sourced, manufactured, modified in various sometimes distant geographic 

locations. Adequate management of global supply chains is necessary to meet the newly emerging challenges. 

(Choi et al., 2022). However, it is important to keep in mind that every global event brings with it both new 

opportunities and threats that can potentially affect the management of global supply chains (Kot et al., 2020). For 

the most part, companies are well aware of the definitions of supply chain risk management (Muangmee et al., 

2022), however, recent events have shown that this knowledge is purely theoretical and in many cases focused 

only on their company or the closest links in its supply chain.  

The most recent event that reinforces this was the COVID-19 pandemic. Entrepreneurs, in making their risk 

assessments, focused only on their own suppliers without taking into account that they themselves may have 

difficulty obtaining goods from their sub-suppliers. The issue of several companies sourcing from a single 

supplier was also overlooked. The best example of this is China. The introduction of restrictions in China, which 

is one of the largest suppliers of all kinds of raw materials, products, intermediates, caused supply chains to break 

down early on a global scale. These events have had a negative impact on companies in a variety of industries 

from both Europe and the United States. Another element that contributed to the large shortages of what? Was it 

the widespread use of the "Just in time" strategy, which is designed, among other things, to reduce inventory as 

much as possible, assuming that suppliers will meet their obligation to deliver goods on time. Undoubtedly, the 

COVID-19 pandemic brought with it a global crisis (Ali et al., 2022; Ivanov & Dolgui, 2020; Yang et al., 2020; 

Kot, 2021). It taught companies to take a broader view of risk assessment and to kind of anticipate the occurrence 

of an economic or economic crisis. 

Not long after the world dealt with the effects of Pandemic COVID-19, we are faced with war and, more 

specifically, with Russia's military actions in Ukraine. Probably no one foresaw the possibility of a military 

conflict in 2022. Undoubtedly, this event had a strong impact on logistics and supply chains. A large number of 

Ukrainian employees from logistics and transportation companies resigned in response to the call for military 

service. Staff shortages have caused significant delays in orders, shipments. Many supply chains between Russia 

and Europe passing through Ukraine have been broken or severely curtailed (Melnychenko et al., 2022). In 

addition, economic restrictions imposed on Russia have contributed to destabilizing supply chains by cutting off 

sources of raw materials and products. Broken and restricted supply chains have contributed to shortages of raw 

materials and products in the West resulting in increases in commodity prices. The conflict also resulted in 

restrictions on the transportation of fossil fuels such as coal, oil and gas. In many European countries they were 

essential fuels for energy or heat production. The war in Ukraine has also caused a large reduction in the 

transportation of food from Ukraine, and it should be noted that it is in the top of the world in terms of sales of 

sunflower oil corn wheat or barley. 

Undoubtedly, global events regardless of the plane on which they arise - environmental, economic, political, etc. - 

are difficult to predict and carry a high probability of multiple threats to the supply chain. (Davis et al., 2021). The 

purpose of the article is to identify the impact of potential risk factors on the supply chain and its stability based 

on recent events, i.e. the COVID-19 Pandemic and the armed conflict in Ukraine. The article also aims to verify 

the current ability of companies to carry out a number of supply chain activities such as supply chain 

management, monitoring and anticipating risks, adaptability in case of supply chain constraints. The results also 

aim to indicate the relationship between the assessment of risk factors in the areas of pandemic, political 

instability, environmental and economic, and company performance. Based on the research, recommendations 

have been created, with entrepreneurs as the main audience. The recommendations are complete because they 

http://jssidoi.org/jesi/
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apply to each type of enterprise by size as well as the area in which they conduct their supply chain operations. 

The companies studied are located in different regions of the world and are members of different organizations, 

which will allow the illustration of a broader spectrum of cases from a global aspect. Recommendations are 

primarily aimed at illustrating ways to mitigate the negative effects of a crisis situation, as well as highlighting the 

significant impact of an appropriate way of running a business oriented toward supply chain and risk management 

activities. The research also identifies areas that need to be given special attention due to their significant impact 

on supply chain performance results. 

2. Theoretical background

Recent global events, i.e., the Covid 19 pandemic and the war in Ukraine, have strongly changed the perception of 

supply chain vulnerabilities. On the one hand, it has been observed that supply chain disruptions can occur at any 

level due to factory closures, quarantine, accidents. On the other hand, producer disruptions have also occurred 

recently due to the conflict in Ukraine. (Passarelli et al., 2023). Supply chain disruptions (SCDs) are unexpected 

events that disrupt the flow of goods and products or create a discontinuity S.C. (Ali et al., 2021; Althaf and 

Babbitt, 2021). Supply chain disruption can also be defined as "the manifestation of a company's inability to 

match supply and demand." company's inability to match demand and supply" (Hendricks et al., 2005). 

Disruptions in supply chains can result from a variety of causes: climate change or natural disasters (e.g., floods, 

earthquakes, hurricanes, epidemics) (Ghosh & Sanyal, 2021; Moosavi et al., 2022) or human factors (e.g., wars, 

tariffs on specific products, economic crises, on specific products, economic crises) (Villalón-Huerta et al., 2022; 

Sarkar & Shankar, 2021) , the inevitable consequence of which is the disruption of the normal flow of materials 

and information within supply chains (Cardoso et al., 2022).  Events such as a pandemic or war bring unexpected 

challenges such as demand and supply shocks resulting in stockpiling, labor shortages, restriction of 

transportation primarily across borders (Nikolopoulos et al., 2021). 

Usually companies have a strategy within the framework of an emergency, few have dealt with the situation 

caused by the Covid-19 pandemic and related restrictions. The same situation occurred with regard to the ongoing 

war in Ukraine and the sanctions imposed on Russia. Some companies were forced to act unsystematically which 

was further hampered by little information, poor situational forecasts and led to increasing uncertainty. The war in 

Ukraine and the COVID-19 pandemic caused major disruptions and even interruptions in supply chains (Golan et 

al., 2020; Ivanov and Dolgui, 2020; Mehrotra et al., 2020), which revealed their vulnerability to potential risks 

(Ivanov, 2020; Sodhi & Tang, 2021). 

The Long-Term Impact of Pandemic COVID-19 on the Supply Chain 

Covid-19 was hailed as the most serious disruption that caused many disruptions and broken supply chains (Araz, 

2020). The impact of the Covid-19 pandemic was felt even in the years following its occurrence in aspects such as 

politics education and social relations (Chandasiri, 2020; Lipscy, 2020; Cooper, 2021). Its impact can also be seen 

in the economy especially in aspects such as production, consumption, flow of goods and services, and foreign 

trade (del Rio-Chanona et al., 2020; Fleming, 2021). The COVID-19 pandemic disrupted the availability of many 

global supply chains thereby paralyzing many industries (Araz et al., 2020) a phenomenon previously unheard of 

and undescribed in the literature (Butt, 2021a). A pandemic differs from traditional disruptions due to its long-

term effects, unpredictable spread and wide-ranging impact on multiple levels of the supply chain and multiple 

regions around the world (Ivanov, 2020a). The flagship impacts of Pandemic COVID-19 cited in the literature in 

the context of transportation and the supply chain include the following issues. 

Changing consumption patterns: Pandemic COVID-19 caused a change in consumption patterns, increasing 

demand for certain products such as foodstuffs, personal protective equipment and medical products. Companies 
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that manufacture and distribute these products have had to quickly change their supply chains to meet increased 

production and demand (Kráľ et al., 2022). 

Restrictions on movement of goods and people: the COVID-19 pandemic has caused border closures, restricting 

the movement of goods and people, making logistics processes difficult (Gomes & Lopes, 2022). Transportation 

by road, sea and air is now hampered, meaning that moving goods from one country to another is becoming 

increasingly difficult. 

Supply problems and delays: As a result of restrictions on the movement of goods and people, many companies 

have experienced supply shortages and delivery delays. Companies that rely on importing or exporting goods face 

high transportation costs and difficulties in maintaining regular deliveries. 

Rising transportation and warehousing costs: Rising transportation and warehousing costs are another effect of the 

COVID-19 pandemic on supply chains. Companies that rely on international supply chains have to deal with high 

transportation and warehousing costs, affecting their profit margins. 

Need to adjust supply chains: The COVID-19 pandemic has forced companies to adapt their supply chains to new 

conditions and requirements. Companies must react quickly to changing situations and adapt their supply chains 

to meet new challenges. 

The Impact of the Ongoing Armed Conflict in Ukraine on the Supply Chain 

Factors destabilizing the supply chain, qualified in the market analysis as unlikely events but likely to cause 

business collapse, are, in addition to natural disasters, political tensions, armed conflict. The armed conflict in 

Ukraine is increasingly hitting the transportation industry and the logistics and manufacturing sector, which was 

just beginning to recover from the problems caused by the pandemic. The ongoing war and the economic 

sanctions being implemented are causing problems in the supply of raw materials. The flow of goods is declining, 

the supply chain is encountering more and more problems and is broken in many places. Instability is growing. In 

many ports, cargoes destined for Russia and Ukraine are backlogged blocking surface availability. This is causing 

many delays and stoppages at the ports. Warehousing capacity is limited and this is putting negative pressure on 

the supply chain in the form of rising costs, rising prices and rising inflation around the world. Sources report that 

the situation is increasing global demand for ship purchases and shipping costs around the world. Many 

companies are forced to relocate their supply chains due to reduced flow or disrupted supply chains due to the 

inability to obtain goods required from either Ukraine or Russia. The war in Ukraine is causing a huge impact on 

the supply chains of fossil fuels such as oil gas, but also on the supply chains of food and agricultural products 

such as grains and corn. In addition, the negative impact of the war has been noted in terms of higher energy 

prices. An important effect of the ongoing war is also increased political and economic tension. This affects both 

business decisions and company strategies. These companies must take into account the risks associated with 

investing in Ukraine and possible changes in government policies and regulations. 

Compilation of Covid-19 and the Conflict in Ukraine Based on the Impact on the Supply Chain 

The disrupted supply chains due to the COVID-19 pandemic and the war in Ukraine share many common 

features, but also have differences in some aspects. In both cases, border closures and restrictions on the 

movement of people and goods have caused major disruptions in supply chains. Companies are having to deal 

with delays, supply shortages and increased transportation costs. As a result of these disruptions, many companies 

are facing problems in maintaining their operations and sourcing necessary raw materials and supplies. However, 

in the case of the COVID-19 pandemic, supply chain disruptions are associated with restrictions on the movement 

of people and goods to prevent the spread of the virus. In the case of the war in Ukraine, disruptions to supply 

chains are caused by armed conflict and transportation restrictions due to security and political stability. 
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Additionally, the COVID-19 pandemic had a global impact on supply chains, while the war in Ukraine mainly 

affects countries neighboring Ukraine and countries that rely on importing or exporting goods to Ukraine. Despite 

the differences in aspects of the two situations, both the COVID-19 pandemic and the war in Ukraine have 

demonstrated the importance of having flexible and diverse supply chains that can respond quickly to changing 

conditions. Companies that are able to adapt to these challenging conditions are more resilient to future supply 

chain disruptions. 

 

The Impact of the COVID-19 Pandemic and the Conflict in Ukraine on the Scientific Community and 

the View of SCRM 

The reaction to these developments reflects the interest of many organizations in the topic of supply chain risk 

management (SCRM) which will help ensure continued supply to meet demand. Supply chain risk management 

(SCRM) is critical to the competitive growth of companies by successfully connecting them with manufacturers, 

retailers and customers, among others (Li & Chen, 2019). As organizations today increasingly prefer to rely on 

incorporated supply chain networks, they are becoming more vulnerable to supply chain disruption risk (SCDR) 

(Novoszel & Wakolbinger, 2022). 

 

In order to correctly identify issues related to the occurrence of supply chain disruptions, one must categorize the 

risks that cause them into appropriate divisions.  

 

Disasters-are caused by natural disasters or human behavior. We are primarily talking about earthquakes, floods, 

fires and hurricanes. Current literature points to the need to take natural risks into account in managing the global 

supply chain and countering the impact of risks (Gunessee et al., 2018). Natural or man-made (geopolitical) 

disruptions are low probability and high impact events with devastating consequences. High probability and 

medium impact disruptions include sudden changes in demand, supply shortages, congestion in supply or 

distribution networks, and supply constraints (Katsaliaki et la., 2021) 

 

Systems-e.g., information disruption-occurred when the internet and new technologies were implemented less in 

supply chain management (Reshmi, 2021). We are referring to the use of various technologies in the 

implementation of Industry 4.0. The increasing deployment of new technologies has reduced information 

transaction times and inaccuracies (Ali et al., 2022). However, alongside the benefits of widespread 

Internetization and the introduction of new technologies, a new threat has emerged in the form of data security 

and information flow. We are speaking here primarily of cyber attacks (Durowoju et al., 2020; Reshmi, 2021). 

Current studies also show the doubtfulness of the information system and its security thus increasing the 

possibility of the risk of information disruption and disruption of the supply chain. 

 

Delays-e.g., transportation disruption-is a risk that rapidly paralyzes the entire supply chain (Paul et al., 2020) 

Transportation disruption causes the interruption or stoppage of the temporary or total flow of goods (Lam & Yin 

2022). Supply chain disruption can be caused by, among other things, incorrect human decisions by, for example, 

selecting inappropriate sub-suppliers. 

 

The likelihood of supply chain disruption or interruption can be minimized or prevented altogether through 

continuous monitoring of the entire supply chain and factors potentially affecting supply chain performance 

(Scheibe & Blackhurst, 2018). To help companies become better prepared to deal with uncertainty, and thus 

become more resilient, the academic literature has contributed theoretical models for supply chain risk 

management. 
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3. Research Methodology  

The research was aimed at investigating the difference between the performances of different areas of company 

efficiency due to macroeconomic factors affecting the supply chain. For this purpose, in the first quarter of 2023, 

a survey was carried out initially among 250 companies, and finally 212 entities were left in the collection after 

the data was dumbed down. The survey was conducted in four selected European countries viz: Poland, Romania, 

the United Kingdom and Turkey. These countries are at a similar level of economic development, with similar 

annual GDP levels (4.9%; 4.8%; 4.1% and 5.6%, respectively).  At the same time, two of these countries are 

members of the European Union. The collected data were subjected to statistical analysis according to the 

assumptions of selected statistical methods. It was assumed that: 

 

H1: The level of assessment of the impact of environmental, economic, organizational and resource factors on the 

supply chain causes a change in the efficiency of enterprises operating in the chain.   

 

Table 1 presents key information on the companies in the survey sample. 

 
Table 1. Characteristics of the study sample by country covered [%] 

Features of the 

research sample - 

independent 

variables 

Share of 

surveyed 

companies 

in total 

Country  

UK Poland Romania Turkey 

21,7 19,3 32,5 26,4 

Employment volume 

10 to 49 people 40,1 16,5 23,5 37,6 22,4 

50 to 249 people 25,5 46,3 13,0 9,3 31,5 

250 > 34,3 9,6 19,2 43,8 27,4 

Length of operation in the market 

Less than 3 years 18,9 25,0 5,0 40,0 30,0 

From 3 to 7 years 16,0 23,5 5,9 35,6 35,0 

From 8 to 15 years 20,8 22,7 11,4 34,1 31,8 

More than 15 years 44,3 19,1 34,0 27,7 19,1 

Number of global partners 

No 4,7 20,0 40,0 0,0 40,0 

From one to three 36,8 12,8 20,5 35,9 30,8 

Four to nine 29,2 29,0 14,5 33,9 22,6 

Ten and over 29,2 25,8 19,4 32,3 22,6 

The company's place in the supply chain 

Raw material 

supplier 

9,4 30,0 0,0 30,0 40,0 

Semi product 

supplier 

10,4 27,3 0,0 45,5 27,3 

Manufacturer 33,0 17,1 28,6 28,6 25,7 

Distributor 18,9 20,0 35,0 35,0 10,0 

Logistics Provider 28,3 23,3 11,7 31,7 33,3 

Source: Authors’ elaboration 

 

Analyzing the overall structure of the survey sample, it is observed that the most frequent participants in the 

survey are small enterprises (40.1%); which have been operating in the market for more than 15 years (44.3%), 

have one to three global partners (36.8%) and are manufacturers (33%). No more than 5% are occupied in the 
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sample by entities that do not have any global partner. This means that the conclusions drawn from the survey can 

be generalized to global supply chain risks. The largest number of companies were surveyed in Romania, which 

has the largest number of small and large entities, which have been in business for less than 15 years, have a large 

number of global partners and most often act as suppliers of intermediate products, are manufacturers or 

distributors. In contrast, companies from Turkey most often act as suppliers of raw materials and logistics 

services. Enterprises from Poland dominate in the case of seniority in the market and most often among the other 

countries surveyed do not have a global partner in doing business.  

 

In addition to the independent variables that characterize the research sample, the study identified dependent 

variables that relate to potential risks that threaten the sustainability of the global supply chain. The identification 

of risks was based on five major macro-economic challenges that companies have been facing in global supply 

chain management over the past few years: 

Pandemics (Covid-19, H1N1, Ebola);  

Political instability (wars, economic sanctions, bad governance);  

Environmental aspects (sustainability, green logistics);   

Economic aspects (sanctions, trade disputes, financial crisis, market crash).  

These challenges were detailed and given a five-point assessment (Table 2).  

 
Table 2. Description of selected dependent variables 

Covid - 19 the pandemic 

(where 1 = very negative 

and 5 = very positive) 

(Challenge C1) 

Political instability (where 1 = 

doesn't matter and 5 = very 

influential) (Challenge C2) 

Environmental aspects (where 

1=doesn't matter and 5 = very 

important) (Challenge C3) 

Economic and financial 

aspects (where 1 = doesn't 

matter and 5 = very influential) 

(Challenge C4) 

Labor shortage caused by 

pandemic (C1a) 
War between nations (C2a) 

Procurement strategy 

beneficial to the environment 

(C3a) 

 Inflation (C4a) 

Transition to (work from 

home)/ remotely (C1b) 

 Change in the energy sources 

on the market (C2b) 

reducing waste generation 

from company related 

activities (C3b) 

Implementation of new 

economic and trade policies by 

countries (C4b) 

The reduced amount of 

cash inflow (C1c) 

Shift in the economic power 

(western countries to Asia) 

(C2c) 

Employee participation in 

environmental conservation 

initiatives (C3c) 

 Economic sanctions on some 

countries (C4c) 

Shortages at the supplier 

level (C1d) 

Electronic equipment supply 

shortage (microprocessors, 

transistors, capacitors) (C2d) 

  The move toward greener 

and more environmentally 

energy sources (C3d) 

Purchasing power (amount of 

money with customers and 

businesses available to spend) 

(C4d) 

Weakness of just-in-time 

strategy (C1e) 

Increase in fuel price due to 

OPEC plus nations producing 

less oil (C2e) 

Choosing supply chain 

partners based on 

environmental regulations 

(C3e) 
Economic growth of a country 

(C4e) 

Recycling of damaged and 

useless goods (C3f) 

Source: Authors’ elaboration 
 

The potential effects (P) that occurred as a result of the identified crises were assessed on a five-point scale 

(1=definitely worse than previous years , 2=worse than previous year , 3=comparable to previous years, 4=better 

than previous years, 5=definitely better than previous years) for the following indicators of company effectivity: 

lead time (P1); efficiency of the entire supply chain (P2); logistics costs (P3); efficiency in inventory and 

warehouse management (P4); human resource management (P5); fulfillment of customer requests (P6); mitigation 

of risk in the supply chain (P7); revenue of the company and market share: the share of the company in the whole 

market on which it operates (P8). The surveyed companies made an overall assessment of the level of efficiency 

of their operations, a summary of which is presented in Figure 1.  
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Fig.1. Mean of performing of the company in the present year 2022 compared to previous years 

Source: Authors’ elaboration 

 

Of the several evaluated potential changes in the performance results of the surveyed enterprises, the highest 

scores were P6, or Fulfillment of customer requests, where the average score was 3.64, and P5, or Human 

resource management, where the average score was 3.54, which marked the achievement in 2022 of comparable 

results to previous years. Overall, the data obtained indicate the preservation of comparable results to the previous 

period in most of the surveyed companies. Half of the enterprises declared no impact for the variable P1, P2, P3, 

P4, P7 and P9 (Me =3.00). Half of the enterprises declared improved performance to the previous period for the 

variable P5, P6 and P8 (Me=4.00). 

 

To compare the distributions of unidimensional statistical characteristics of the study populations, where data 

were expressed on an ordinal scale, the non-parametric Kolmogorov-Smirnov test was used. Due to the numerous 

dependent variables, factor analysis was used to reduce their set. It allowed to divide all variables into subsets 

according to the correlation index. Highly correlated variables were placed in one set. In the end, four sets were 

identified, defined as the main factors, which took into account the cumulative impact of each variable. In order to 

compare the four factors in terms of the independent variable, the non-parametric Kruskal-Wallis test was applied.  

 
4. Study Results  

Characteristics of dependent variables and testing normality of distribution 

The next stage of the study was to identify the effect of the individual dependent variables (C1, C2, C3 and C4) 

on the independent variable P. In order to select a statistical test, the normality distribution was first tested for all 

the variables studied. The test of normality distribution in each group was carried out according to the 

assumptions of the Kolmogorov-Smirnov test. The resulting calculations for each variable viz: C1,C2, C3 and C4 

and P, where Z (202) and p < 0.001 mean that the null hypothesis, which states that the distribution of the variable 

does not deviate from the normal distribution, should be rejected. The absence of a normal distribution and the 

ordinal nature of the variables under study, determined the choice of comparing the groups under study using a 

non-parametric Kruskal-Wallis test. At the same time, due to the large number of potential dependent variables 

that can affect the performance results of the company, the study of the impact of risk on performance results was 

preceded by factor analysis to reduce the number of factors. In order to check whether the variables have adequate 

statistical properties appropriate for factor analysis, the basic descriptive statistics of these variables were 

examined (Table 3). 
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Table 3. Basic statistics for dependent variables 

C1 Mean Median Std. dev. C2 Mean Median Std. dev. 

C1a 3,0667 3,000 1,0739 C2a 3,3429 4,000 1,3257 

C1b 3,0952 3,000 1,2101 C2b 3,4381 4,000 1,1813 

C1c 3,0190 3,000 1,1065 C2c 2,6381 3,000 1,0904 

C1d 3,1143 3,000 1,2005 C2d 2,9333 3,000 1,3783 

C1e 3,1333 3,000 1,0810 C2e 3,3396 4,000 1,2837 

C3 Mean Median Std. dev. C4 Mean Median Std. dev. 

C3a 3,1810 3,000 1,1473 C4a 3,7714 4,000 1,1921 

C3b 3,1048 3,000 1,2054 C4b 3,5810 4,000 1,0873 

C3c 3,2286 3,000 1,2316 C4c 3,6190 4,000 1,2011 

C3d 3,6190 4,000 1,3152 C4d 3,7524 4,000 1,2434 

C3e 3,3619 4,000 1,2383 
C4e 3,8286 4,000 1,1106 

C3f 3,6667 4,000 1,2578 

Source: Authors’ elaboration 

 
The average level of impact for Challenge 1 is similar, with a rating of 3. According to the median value, at least 

half of the number of respondents rated the impact of the pandemic on supply chain management as neutral, with 

a standard deviation of 1, which is significant for such a scale. The values of the statistics are more varied for 

Challenge 2, where the average rating ranges from 2.6 to 3.4, and the median value for the variable C2a, C2b and 

C2e indicates a dominant rating of 4, or influential. The value of the standard deviation indicates a slightly greater 

dispersion of ratings in this area. The average rating values for Challenge 3 are above 3, and the results are the 

most dispersed. The highest average ratings are for Challenge 4, where half of the respondents declared a 

minimum rating of 4. 

 

According to the assumption of factor analysis, the variances of the results within each variable were close to each 

other. Looking at the standard deviations for this purpose, it is observed that their values are close to each other, 

so a factor analysis can be carried out for the dependent variables. The second condition for conducting factor 

analysis is that the dependent variables are mutually correlated, which was checked using the basic K-M-O 

statistic. and Bartlett's The results obtained are presented in Table 4.  

 
Table 4. Kaiser-Mayer-Olkin and Bartlett tests 

KMO measure of sampling adequacy. 0,852 

Bartlett's sphericity test Approximate chi-square 2404,203 

df 210 

Relevance 0,000 

Source: Authors’ elaboration 

 
The K-M-O measure is more than 0.5, which means that factor analysis will give a satisfactory reduction of 

variables. Bartlett's test of sphericity for p < 0.001, in turn, allows us to assume that there are correlations between 

variables, that is, latent factors. 

 
Factor analysis 

One of the tasks of the analysis is dimension reduction, which allows to assess the optimal number of principal 

components. For this purpose, one of the most common methods of identifying the number of factors which is the 

Kaiser criterion was chosen. This criterion considers factors for which the eigenvalue is greater than the average 

of the eigenvalues to be significant. Table 5 indicates only those components that meet the eigenvalue criterion 

>1. 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(1)


ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

 http://doi.org/10.9770/jesi.2023.10.4(1) 

19 

Table 5. Total explained variance 

Component 

Initial eigenvalues Sums of squares of charges after separation 

Total 

% of 

variance % cumulative Total 

% of 

variance 

% 

cumulative 

1 7,765 36,976 36,976 7,765 36,976 36,976 

2 2,587 12,318 49,294 2,587 12,318 49,294 

3 1,545 7,358 56,652 1,545 7,358 56,652 

4 1,199 5,710 62,362 1,199 5,710 62,362 

The method of extracting factors - the main components. 

Source: Authors’ elaboration 

The results showed that exactly four components meet the criterion for which the eigenvalue is greater than 1. The 

first two components are the strongest, explaining respectively 37% and 12% of the variability of all questions In 

total, all components explain 62% of the variability of all questions. This means that four factors should be 

extracted in further analysis. Values less than 0.3 have been removed from Table 6. 

Table 6 Matrix of rotated components 

Symbol Risk area 
Component 

1 2 3 4 

C3e Choosing supply chain partners based on environmental 

regulations 

,866 

C3f Recycling of damaged and useless goods ,787 

C3d The move toward greener and more environmentally energy 

sources 

0,765 0,390 

C3c Employee participation in environmental conservation 

initiatives 

0,754 

C3b Reducing waste generation from company related activities 0,660 -

0,361 

C3a Procurement strategy beneficial to the environment 0,622 -

0,423 

C2a War between nations 0,459 0,404 -

0,355 

C4d Purchasing power (amount of money with customers and 

businesses available to spend) 

0,793 

C4c Economic sanctions on some countries 0,770 

C4b Implementation of new economic and trade policies by 

countries 

0,749 

C4e Economic growth of a country 0,698 

C4a Inflation 0,663 0-

,327 

C1d Shortages at the supplier level 0,861 

C1e Weakness of just-in-time strategy 0,734 

C1c The reduced amount of cash inflow 0,710 

C2e Increase in fuel price due to opec plus nations producing 

less oil(opec = organizations of the petroleum exporting 

countries)  

0,351 0,334 -

0,552 

C1b Transition to (work from home ) / remotely 0,510 

C2d Electronic equipment supply shortage (microprocessors, 

transistors, capacitors) 

0,307 0,710 
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C1a Labor shortage caused by pandemic 0,396 -

0,653 

C2c Shift in the economic power (western countries to Asia) 0,642 

C2b Change in the energy sources on the market 0,364 0,383 

Source: Authors’ elaboration 

After performing an orthogonal rotation analysis of the factors using the Varimax method, it was found that the 

first factor strongly loads questions from the Environmental area and about the war in Ukraine. The second covers 

the entire economic area. The third factor partially covers aspects related to the pandemic and rising fuel prices. 

The fourth factor focused mainly on political factors and changes in the workforce as a result of the pandemic. 

The first factor (F1) can be called an environmental factor, the second an economic factor (F2), the third an 

organizational factor (F3) and the fourth a resource factor (F4). Each factor was checked for scale reliability, 

resulting in both question C2e and C1a requiring scale inversion. Ultimately, for each indicator α > 0.07, the scale 

should therefore be considered reliable.  The indices of the four variables were then estimated using a regression 

method that took into account the factor loadings of each question in each factor. The factors finally took on a 

binomial value, where 1 meant a value below the mean, while 2 meant a value above the mean (in terms of the 

variable in question). 

Testing the significance of differences  

Then, in order to test the significance of differences between the factor group and the efficiency results group, a 

K-W test was applied, the results of which are presented in Table 7. 

Table 7. Results of the Kolmogorov-Smirnov test 

P1 P2 P3 P4 P5 P6 P7 P8 P9 

F1 

H Kruskal-

Wallis 

20,421 14,544 2,659 27,743 12,798 10,510 16,952 31,803 16,184 

Asymptotic 

significance 

<0,001 <0,001 0,265 <0,001 0,002 0,005 <0,001 <0,001 <0,001 

F2 

H Kruskal-

Wallis 

13,132 9,290 1,341 5,129 12,989 24,235 0,002 14,731 7,957 

Asymptotic 

significance 

0,001 0,010 0,512 0,002 0,002 <0,001 0,999 <0,001 0,019 

F3 

H Kruskal-

Wallis 

0,118 2,359 14,291 0,176 2,499 0,122 0,718 0,317 0,802 

Asymptotic 

significance 

0,943 0,307 <,001 0,916 0,287 0,941 0,698 0,854 0,670 

F4 

H Kruskal-

Wallis 

0,545 4,254 3,655 0,136 0,781 1,430 0,426 0,174 4,416 

Asymptotic 

significance 

0,761 0,119 0,161 0,934 0,677 0,489 0,808 0,917 0,110 

Source: Authors’ elaboration 

The assumption of the K- W test is that if p < 0.05 then the null hypothesis of no difference between groups 

should be rejected. Thus, for most of the variables studied, there are significant differences between their groups. 
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The most common differences are between the change in efficiency and the F1 factor for the environmental area 

and the F2 factor for economic aspects. Significant differences between the groups for the organizational area 

factor F3 occur only in the case of the change in performance from the Logistics cost area (P3). In contrast, for the 

resource factor F4, no significant differences were identified between groups for any of the performance 

indicators. Both the F3 and F4 factors similarly affect the level of change in performance indicators. The obtained 

results allow to partially confirm the main hypothesis. It is shown that the level of assessment of the impact of 

environmental and economic factors on the supply chain causes a change in the efficiency of companies operating 

in the chain. The further part of the study focuses exclusively on the analysis of significant differences between 

the group of factors and changes in efficiency scores.  

Table 8. Shaping of the efficiency results of enterprises due to the evaluation of the influence of macro-transformation factors due to 

the relevance of links 

*Where a score of1.0- 2.9 indicates a deterioration in performance relative to the previous period, an average of 3.0 - 3.5 indicates no

effect of the factor on changes in the performance index, an average of 3.6 - 5.0 indicates an improvement in performance relative to

the previous year.

Source: Authors’ elaboration 

In the case of statistically significant differences between the studied groups (Table 8), it can be observed that 

companies that rate the impact of the studied factors on supply chain operations at a below-average level have a 

higher risk of worsening efficiency results. This risk is greatest in the case of warehouse inventory performance 

management (P4) in the area of the environmental factor. In contrast, companies that rate the impact of the factors 

studied at above average levels are more likely to observe a lower risk of deterioration of these results. The lowest 

risk of unfavorable changes is observed in the fulfillment of customer requests (P6) in the area of the economic 

factor. At the same time, the greater the influence of the organizational factor (F3) on the functioning of the 

supply chain, the greater the risk of deterioration in the results regarding logistics costs (P3). What companies 

should be most concerned about are the environmental factor and the economic factor, which affect the largest 

number of performance indicators. This may mean that companies that rate the occurrence of macroeconomic 

factor risks higher have a greater awareness of the need to adapt to the surrounding environment. At the same 

time, it should be remembered that both the results of the impact of individual factors and performance indicators 

were most often at the average level, which somewhat narrows the judgment due to the high frequency of 

assessments with values close to the average.  

F1 F2 F3 

Low High Low High Low High 

P1 3,18 3,53 3,05 3,75 

P2 3,06 3,53 3,07 3,63 

P3 - - - - 3,14 2,72 

P4 2,95 3,70 3,16 3,63 

P5 3,28 3,75 3,29 3,87 

P6 3,38 3,81 3,25 4,06 

P7 3,12 3,51 - - 

P8 3,06 3,73 3,16 3,77 

P9 3,13 3,40 3,18 3,65 
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5. Conclusion 

Companies that rate the impact of economic and environmental factors below average are more likely to have 

deteriorating efficiency results. On the other hand, companies that rate the impact of each factor at above average 

have a greater chance of improving their efficiency performance compared to the previous period. At the same 

time, in the case of the entity management factor (F3), companies that rated the impact of this factor on the 

company's operations above average tended to observe a deterioration in efficiency in the area of logistics costs 

incurred. According to the McKinsey Global Institute report, the source of vulnerability and resilience building is 

supply chain operations. Depending on the effectiveness of risk monitoring, implementation of risk management 

strategies and proper planning of future operations, the impact of emergencies on efficiency results can be 

significantly reduced (Lund et al., 2020). 

 

Emerging changes and crisis situations in the market, contrary to appearances, did not significantly worsen the 

performance results of the surveyed companies. This may be due to the increased activity of companies as a result 

of the changes taking place, in order to catch up with the competition and survive in a dynamic market. 

Awareness and the ability to anticipate risks and adaptability can significantly minimize the risk of reducing the 

efficiency of global supply chains. This is supported by the results of many studies. Henrich et al. (2022) highlight 

in their article the agility and flexibility of the supply chain, which is becoming one of the key prerequisites for 

companies to survive against rapidly changing and increasingly volatile customer needs. "Future supply chains 

will need to be much more dynamic-and be able to predict, prepare, and respond to rapidly evolving demand and 

a continually changing product and channel mix. In short, supply chains will need to become agile" (Henrich et 

al., 2022) In order to mitigate the negative effects of crisis situations, Raj et al. (2022) recommend choosing 

suppliers located closer to the company, redefining security levels or reaching for artificial intelligence tools. At 

the same time, it is almost impossible to exclude economically destructive events, so it is important in this aspect 

to mitigate their negative effects with appropriate risk management plans. Smirnov and Suresh (2020) proved in 

their research that risk management strategies benefit and help reduce the impact on supply chains. Accordingly, 

improving the flexibility and resilience of supply chains determines its well-being even during disruptions.  

 

At the same time, our research has shown that an area that requires special observation concerns environmental 

and economic factors that significantly affect changes in supply chain efficiency scores, which include the 

companies studied. The demonstrated differences in changes in the level of efficiency differ significantly at the 

average level, where the evaluation of these indicators in relation to the previous year was above average, while 

the evaluation of the impact of individual factors on changes in the supply chain at the average level. 
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Abstract. The prosperity and development of human civilization and the sustainable growth of individuals, social groups and states have 

never been more strongly dependent on national and international security than in today's dynamically changing and globally 

interconnected world. For this reason, security research plays a significant role in the development of human society as a whole, especially 

in these turbulent and changing times, characterized by the global and regional security environment crisis and by increasing tensions in 

international relations. What does this development and its perception mean for one of the primary functions of the modern state, which is 

to ensure its security and the safety of its citizens, and what is the impact on research in this area? Following this, the development of the 

methodology of political science in the context of the development of the very concept of security is the subject of the presented discussion, 

a study in which, using appropriate methods of applied scientific research, we rely primarily on security science theory and theory of 

international relations. The methodology presented by us is based on a heuristic approach in research in political science (international 

relations). At the same time, it represents an analysis, synthesis and comparison of possible starting points processed in theoretical studies 

and practical constructs of authors who reflect the concept of security from the system theories' point of view. At the same time, the study's 

authors aim to open a discussion on new hypotheses and possible scenarios for the future development of political and security science. 
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1. Introduction

The prosperity and development of human civilization, as well as the sustainable growth of living and quality of 

life of the inhabitants of our planet, have probably never been more strongly dependent on the level of security of 

states and their citizens than in today's dynamic, changing and interconnected world. For this reason, research on 

safety and its dimensions play a critical role in the development of human society, especially in these turbulent 

and changing times, characterized by deteriorating global and regional security environments and increasing 

tensions in international relations. 

On the one hand, the possibility of a global missile-nuclear apocalypse has been substantially reduced in previous 

years, as well as the risk of a classic, symmetrical war between two or more states. Still, on the other hand, there 

has been a significant increase in asymmetric security threats in the form of international terrorism, illegal mass 

migration, cross-border organized crime, cyberattacks on private and public computer networks and systems, 

activities of foreign intelligence services, etc. These threats, which have come to the fore, especially in the new 

millennium, are much more diversified, structurally more complex, and difficult to predict. Their growing scope 

and nature only confirm the need for more profound security research in search of solutions to eliminate them. 

The current security threats are very different from those we have become accustomed to and according to which 

states have shaped their security strategies, policies, and doctrines. This is at least confirmed by a significant 

stream of authors writing about security and international relations (Baldwin, 1995; Buzan, Waever, Wilde, 1998; 

Ayoob, 2005; Bailliet, 2009; Purpura, 2011; Jurčák et al., 2020; Trifunovic et al., 2021; Barabash, Beinoravičius, 

Valčiukas, 2022; Szabó, 2023; Tvaronavičienė, 2023; Waszkiewicz, Taksás, 2023).  

While in the past, states were the only relevant players; today, they must share their influence with many other 

non-state actors at higher and lower levels. The activities of organized non-state actors and, in some cases, small 

groups or even individuals can cause damage of the same significance and scope as the armies of other countries. 

Moreover, globalization has significantly complicated the situation in recent years, which is a highly dynamic 

multidimensional process in which political, economic, social, technological, security, military-strategic, 

environmental, cultural, religious, and other factors intersect and interact. The development of globalization so far 

shows that economic factors have a decisive influence on its course, which significantly influences others. On 

their basis, a new system of international economic, political, security, and social relations is emerging (Ivančík, 

2011). As a result of globalization, there are not only changes that affect stability and security, but at the same 

time, they bring new risks and problems and make society more vulnerable (Kurilovská, Müllerová, 2021; Dušek, 

Kavan, 2022; Hajdúková, Marr, 2022). 

The newly formed security environment, influenced by deepening globalization, is a direct consequence of the 

declining importance of territoriality in the international system. At the same time, states were clearly defined by 

their territory in the past and had direct control over who and what crosses their borders; today, they no longer 

have such opportunities. This is especially true in Europe, where European integration has eroded the privileged 

position of the modern state even more than in other regions, as it has moved many of its functions to a 

supranational level. It is no longer possible to separate the internal space of the state from the area outside it. Both 

dimensions intersect. 

Similarly, the boundaries between internal and external security are blurred. Internal threats, such as organized 

crime or terrorism, are taking on an international dimension (e.g. Agbaje, 2022). 

Today acts that can directly threaten and disrupt the stability of the state's security system can be committed from 

the other side of the globe. External threats thus come less and less from the armies of other states but 
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increasingly from the interests of non-state actors or migratory flows caused by civil wars or the failure of the 

essential functions of states in neighbouring and more distant regions. These threats thus bring a new perception 

of the security threat to states, which they must reflect on and create tools against these threats. 

 

What do these changes and their perceptions mean for one of the primary functions of the modern state, which is 

to ensure its security and the safety of its people? What is the impact on research in this area, both in the 

development of the methodology of political science and in the context of the development of the very concept of 

security? This is the subject of the presented article, in the elaboration of which, using suitable methods of applied 

scientific research, we rely primarily on the theory of security science and international relations. The 

methodology presented by us is based on a heuristic approach in research in political sciences (international 

relations), synthesis and comparison of possible starting points processed in theoretical analyses and practical 

constructs of authors who reflect the concept of security from the point of view of system theories. 

 

2. Background of security concept development          
    
In the interest of a comprehensive view of the development of the concept of security, it is necessary to go back 

several decades and mention that the thought began to change from the first half of the eighties. The academic 

debate on the concept of security, started by Ullman (1983), gained momentum after the end of the Cold War and 

became one of the main topics in international relations research. It was conducted at two partially different 

levels, focusing on the very concept of security and its transformation on the one hand and the content of the 

security review on the other. 

 

In the debate on the concept of security, many scientists (e.g. Buzan, 2016) and politicians (e.g. Butrus-Ghálí, 

1995) believed that the concept of security needed to be reconsidered. Some even considered security a 

controversial concept arising from the substance of the case (Smith, Archarya, 2002). It was then tough to agree 

on the definition of such a concept; according to Buzan, it was utterly impossible in principle because there was 

(and still does not exist) any neutral, unified, and generally accepted definition of security (Smith, Archarya, 

2002, p. 1). Other scientists preferred maintaining the status quo, as there was no reason to change the security 

concept. For example, Baldwin (1997, p. 6) argues that four basic questions: "Security of what? Security of what 

values? Security against what threats? Security by what means?" were formulated at the beginning of the second 

half of the last century, sufficiently define the concept of security, and in any way, according to him, they have 

not lost their significance. 

 

Baldwin raises a few other closely related basic questions: How much security? For what price? In what time 

horizon? Although these issues are essential in formulating a specific security strategy and security policy of a 

given state, they are optional for basic research into the content of the concept of security. In this context, Baldwin 

himself acknowledges that, although the questions remained the same, the answers to them, and thus to the 

content of security, changed after the end of the Cold War (Baldwin, 1997, p. 23). According to some authors 

(e.g. Lutterbeck, 2005, p. 235), this "new security agenda" is significantly broader than the previous one from the 

time of the bipolar division of the world. Attention is no longer focused only on the state but also other levels, and 

the concept of security is gradually deepening. Of course, in this context, the nature of the security threats faced 

by the various reference objects is also changing while the concept of security is being broadened and deepened. 

 

 

3. Deepening the security concept  

 

As the concept of security deepens, the answer to Baldwin's first question: "Security of what?" changes. In 

addition to the state, entities above and below the state level also become reference objects. One of the first 

swallows in this direction was the so-called Palme Report (ICDSI, 1982), led by former Swedish Prime Minister 
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Olof Palme at the United Nations in the early 1980s. According to this report, the only way to deal with the 

security dilemma is to take joint action by the participating states. This "common security" is qualitatively 

different from individual states' security. Similarly, Shaw (2000, p. 14) speaks of the "reconstruction" of national 

security into international security - the security of the system of states. 

 

The reference object, in this case, can also be a particular selected group of states, not the whole system, including 

all states. For example, rising ocean levels due to climate change pose an existential threat to several countries 

low above the world's seas. A group of these states can be considered as one reference object because they face 

the same danger†  

 

However, international organizations can also be a reference object. A typical example is the North Atlantic 

Alliance, which, under Article 5 of the Washington Treaty, considers an attack on one of its member states to be 

an attack on the Alliance as a whole (NATO, 2019).‡ Similarly, the European Union considers terrorism an act 

committed to seriously destabilize or destroy the fundamental political, constitutional, economic or social 

structures of its Member State and the Union as a whole (EU, 2008).§ 

 

Groupings of states or international organizations, which are overwhelmingly made up of states, are not too much 

of a challenge to the state's dominant position as a reference object of security. However, it can also become 

"institutions", such as religion. The most famous terrorist group today, al-Qaeda, is defending its activities by 

supporting the belief - in Islam and its values. Objects that do not relate to states at all and include everything 

essentially and everyone can also be considered endangered - this is the case of reference objects such as 

"humanity" or "environment" (Belan, 2016; Majchút, 2018; Jurčák, 2020). 

 

Deepening the security concept within the security research framework will most likely meet with new reference 

objects below the state level. This is mainly due to empirical findings based on the fact that there are significantly 

more national than interstate armed conflicts worldwide. Some authors even argue that virtually all armed 

conflicts are internal, and federal, ethnic, religious, and communal tensions are significant factors in their 

emergence (Murphy, Weiss, 1999, p. 116). This, of course, is a fundamental problem for any state-centred 

approach, which is based on the fact that the state is a basic level, a cornerstone for its citizens' security, and the 

state's protection automatically means the safety of its citizens. 

 

Kaldor (2012), on the margin of this approach, states that at the end of the twentieth century, a new type of 

organized violence developed, manifesting itself in a higher proportion of national conflicts. This type, which she 

calls "new wars", consists in blurring the distinction between classical war (violence between states or politically 

organized groups for political reasons), organized crime (violence between private individuals for personal 

reasons) and human rights violations on a large scale (violence of states or politically organized groups against 

individuals). These conflicts are referred to as internal or civil wars. Still, the fact is that they involve a large 

number of cross-border connections, so it is difficult to distinguish what is internal and what is external, what is 

aggression and what is repression, and what is local and what is global. 

 

The key is the erosion of the state monopoly on violence from two sides. On the one hand, the state is weakened 

by forming military forces into pacts and alliances. At the same time, its ability to use power unilaterally is 

reduced by various international standards. On the other hand, the state is threatened by the privatization of 

                                                 
†. For more details, see: The Alliance of Small Island States is an intergovernmental organization of low-lying coastal and small island 

countries. AOSIS was founded in 1990 before the Second World Climate Conference. The main purpose of the Alliance is to strengthen 

the voices of small island developing states in tackling global warming. (https://www.aosis.org)  
‡ For more details, see NATO. 2019. Washington Treaty from 4 April 1949. 
§ For more details, see EU. 2008. Council Framework Decision 2008/919/JHA of 28 November 2008 amending Framework Decision 

2002/475/JHA on combating terrorism.  
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violence. These "new wars", as Kaldor (2012, p. 2) called them, reduce state revenues, whether as a result of crisis 

or crime, privatize violence between various organized crime groups or paramilitary groups, or private military 

and security companies as a result of which political legitimacy disappears (Herbert, 2006, p. 28). 

 

Just as academic and political voices have emerged calling for a reassessment of national security for common or 

international security above the level of the nation-state, there is an alternative concept for security threats below 

the status of the state. The so-called "human security" leaves any group reference object and focuses on a possible 

minor factor - the individual.  

 

However, human security is a vague concept that means something different to everyone. It is possible to find not 

only a range of different definitions but, in particular, a range of different contents and definitions, from relatively 

narrow to broad, covering many aspects of human life. However, all approaches include several common 

elements: they shift attention to the individual as a reference object, define the threat as a threat to the individual's 

quality of life, and at the same time, involve non-state actors and turn away from traditional and exclusive interest 

in military conflict (McDonald, 2002, p. 279). 

 

There are currently two significant schools of human security based on the following stakeholder programs: the 

approach of the Government of Canada and the approach of the United Nations Development Program. Canada's 

approach to human security, considered "narrow," is defined negatively as the absence of a physical threat to an 

individual. According to Shani, such a definition conforms to the Western liberal tradition of equality before the 

law and is also a right enshrined in the UN Charter (Shani, 2009, p. 4). In this context, Bailliet (2009, p. 182) adds 

that it is a definition based on the importance of the state and the promotion of good governance. 

 

The broad definition of human security in the United Nations Development Program, also promoted by Japan, 

seeks to "protect the core of all human lives in ways that enhance human freedoms and fulfilment of human life". 

It is a positive definition, a set of living needs of all people, their fundamental rights and freedoms (Shani, 2009, 

p. 5). At the same time, it is a definition that goes far beyond the Canadian approach. As Biscop (2005, pp. 11-12) 

points out, the physical dimension (freedom from fear) is accompanied in this broad sense by other dimensions: 

economic (freedom from scarcity), political (participation in government, rule of law, respect for human rights, 

etc.) and social (access to education, health care, clean environment). According to this concept, a safe 

environment can only be said to be met if the needs of individuals in all four areas are met. 

 

4. Extension of the security concept  

 

Classical state-centrist theories, especially realism and neorealism, are narrowly defined at the state level and in 

the question of the nature of threats. For the realists, the state's primary interest is to preserve its existence; for the 

neorealists as well, but in addition, they add to it the preservation of the power position vis-à-vis other states. The 

factor primarily influencing the position of power is the same for both approaches - it is the state's military power. 

However, realism is also interested in the economic and demographic base. 

  

The extended concept of security recognizes far more sources of threat, whether for states or other reference 

objects (Buzan, 2000). In this sense, the economy or economic prosperity becomes an independent value that can 

be endangered and defended. The economy is the basis of the state's defence, providing the resources needed to 

build the armed forces, their quality, quantity, armaments, equipment, training, and the state's defence 

infrastructure and defence system, etc.** As threats against which it is necessary to intervene actively,  it is 

                                                 
** For more details see: Ivančík, R. 2012. Alokačná a technická efektívnosť financovania obrany v Slovenskej republike. Liptovský 

Mikuláš: Akadémia ozbrojených síl gen. M. R. Štefánika, 2012. ISBN 978-80-8040-444-4. 
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possible to present, for example, a disruption of the stability and functionality of the financial system.†† Or an 

interruption of the supply of critical raw materials. 

 

Other existential threats then appear at higher than state levels. For example, realists say the Alliance of island 

states may feel safe because any other form does not threaten it. Still, if their territory disappears below rising sea 

levels, it will only help them a little. Environmental threats usually extend beyond the borders of one state and, in 

some cases, can even be understood as threats to the whole of human civilization and to man as a species 

(Podesta, Ogden, 2007). The specificity of these threats is that, with a few exceptions, they are not caused by 

states but by non-state actors, groups, individuals, or the way of life of most of the human population. 

 

Many new types of threats concern the sub-national level. It can threaten individuals' health (McLean, 2008) or 

their way of life, which changes as a result of migration (Collyer, 2006). Through their activities, terrorist groups 

endanger the lives of individuals, as does organized crime. In addition, its growth in the state administration may 

threaten the political establishment and democratic participation of individuals in the management of society. A 

specific risk can also be the state itself, which can be a source of oppression - not only physically but also 

economically and, in the case of minorities, also culturally. Efforts to extend the security concept are not primarily 

directed against the state. It also recognizes the relevance of traditional military threats, not only as exhaustive but 

as a subset of societal threats (Brimmer, 2006). 

 

All these threats are invisible from a state-centrist, realistic point of view. Nevertheless, the media is full of daily 

news and information about economic crises, environmental or energy security, or the threat of terrorism. This 

creates a gap that needs to be filled. One of the possibilities is constructivist approaches, which are not limited to 

the predetermined nature of threats, but on the contrary, they always try to construct them again. One of the most 

influential attempts at systematically interpreting the extended security concept is the securitization theory 

developed by the so-called Copenhagen School (Weaver, 2000). 

 

Securitization is identifying a problem as an existential threat, allowing the use of extraordinary means. It is a 

more robust version of politicization, where the issue becomes the subject of political debate and is also identified 

as a security threat. Successful securitization means that the population accepts the safe interpretation of the 

phenomenon and agrees to the use of extraordinary means, such as violence, restriction of rights, stricter 

regulations, etc. Unlike the realism theory, the idea of securitization is not limited to the context of security. It is 

constructed by public debate, and what is considered a security issue today may not be among tomorrow's threats, 

meaning that the issue is desecuritized (Buzan, 2000). 

 

This approach makes it possible to include almost any topic under the term security if it is successfully securitized 

in public discourse. Buzan, Wæver and de Wilde (1998) identify five different security sectors in their work. In 

addition to the military industry, which includes the classic security of the realistic direction, there is also 

political, economic, social, and environmental security. Securitization theory has found its place in the analysis of 

the concept of security precisely because it allows for a flexible response to ongoing changes and includes topics 

that classical theories cannot cope with (Higgott, 2004). 

 

After the end of the Cold War and the bipolar division of the world, the content of the security concept expanded 

in two directions: a) in-depth by including a range of non-state actors and b) in scope by including a range of 

topics other than threats of force. In this context, however, it should be noted that such an extension of the 

security concept is not accepted without reservations, and several objections are raised against it. 

 

                                                 
†† For more details see: Mikušová Meričková, B., Nemec, J., Murray Svidroňová, M., Pischko, V. 2017. Analysis of the Relationship 

between the Size and Structure of Public Expenditure and Socio-economic Development. Journal of Economics, 65(4) 
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5. Criticism of new approaches to security  

 

Efforts to expand the content of the security concept have, of course, met with reservations. The criticisms raised 

can be divided into two primary groups. To those who question the precondition for expanding the concept of 

security, i.e., that reality has changed, and it is necessary to respond to it. And to those who criticize how the new 

directions approach the issue. Some authors fall into both groups. 

 

Ripsman and Paul (2005, p. 201), based on research into defence spending, the use of human resources, and 

national security doctrines, believe that globalization does not affect states' security policies as much as many 

authors claim, and states still focus on traditional notions of security. Walt (1991, p. 213) says that the existence 

of other threats to national security does not mean that the danger of war has disappeared. Similarly, several other 

researchers disagree with moving the state to the edge. He believes that his role in. 

 

For example, Shaw (2000, p. 20) operates in the sense that power must still be understood concerning the state, 

even in the world of global institutions, because states create these. Likewise, non-governmental organizations, as 

well as sub-state actors, enforce their influence primarily through state institutions. Miller (2001, p. 25) points out 

that the new perspectives are based on inaccurate considerations, as inter-state conflicts still exist and arise. States 

are still the most potent military actors with no justice or hegemon. Like Shaw, he points out that although some 

international institutions, such as the justice and the hegemon, seek to behave, such as the UN Security Council, 

the fact is that it is made up of states that exercise a veto if necessary and thus block the adoption and 

implementation of decisions that are not in line with their interests. 

 

Ayoob (2005, p. 9) presents the view that the academic discourse overestimates the nature of economic, 

technological, and normative changes that affect security while underestimating the strength and resilience of the 

state and its role as the primary provider of security. According to him, the state's role is critical in decision-

making. Ayoob (2005, p. 21) seeks a compromise between the theory of securitization and the state's prominent 

position, arguing that the securitization will not succeed unless it threatens state institutions or state borders/or to a 

regime acting on behalf of the state. In other words, for any phenomenon to be securitized, it must first be 

politicized. 

 

In their works, some authors argue that the state, defined territorially, is in decline. For example, Thompson 

(2006, p. 255) challenges the conclusion that the state is in fall due to the expansion of various humanitarian 

interventions and post-Cold War missions. She believes that external sovereignty has little to do with the 

Westphalian system of territorially defined states because the original treaties did not contain anything like that, 

and the later treaties nevertheless allowed states to intervene in the affairs of other states. She cites as an example 

Roosevelt's amendment to the Monroe Doctrine, which allowed the United States to intervene in the internal 

affairs of the countries of the Western Hemisphere or on the European continent. 

 

According to some authors, the territorial delimitation of the state may even be desirable. Kofman (2007) points 

out that public goods (collective goods.‡‡) are indivisible and territorial, as public goods, such as clean air or 

security, are not tied to citizenship or loyalty but to a given territory. Their funding must then be centralized from 

public resources so that, if necessary, resources can be transferred from one budget chapter to another. Finally, 

public goods are financed from the expected general budget. A transparent system is then needed to decide on the 

use of public resources. Thus, a territorially sovereign state can be a normatively optimal way of organizing 

political life, which enables democratic control on the one hand and ensures the efficiency of public 

                                                 
‡‡  For more details see: Mikušová Meričková, B., Stejskal, J. 2014. Value of Collective Consumption Goods. Politická ekonomie, 62(2), 

ISSN 0032-3233. 
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administration on the other. At the same time prevents duplication by merging into a common territorial 

framework. 

 

The second line of criticism of the new approaches concerning the content of the concept of security does not call 

into question their initial assumptions but asks whether their idea is correct. Bailliet (2009, p. 212), for example, 

believes that while the Copenhagen school broadened the notion of security from a global perspective, the main 

reference object of Buzan's security analysis remains the nation-state. The question, therefore, arises as to whether 

new approaches are helpful when examining a unique situation from an old perspective. In addition, several critics 

question their scientific significance. For example, Kolodziej (1999, p. 24) considers rejecting the rational actor 

model as an effective analysis tool meaningless. However, he acknowledges the need to reflect on the socio-

economic, domestic, and normative context. 

 

However, many authors believe that the endless expansion and deepening of the security concept undermines the 

intellectual cohesion of the entire research sector. It also makes it much more difficult to design any solution 

(Walt, 1991, p. 213). Freedman (1998, p. 53) agrees with this, warning that all problems should be labelled as 

something other than security, as this would lose the focus of the entire science department. According to critics, 

this has already happened with the concept of human security, which is so vague, incoherent, and challenging to 

function that it could be more helpful in formulating political or research goals (Tarry, 1999). 

 

For the same reason, Baldwin (1997, p. 21) criticizes securitization, claiming that the security concept loses its 

applicability. It is also questionable to what extent new approaches can be applied universally. In this context, 

Thompson (2006, p. 252) believes that the universality of values is doubtful and will remain so. Ayoob (2005, p. 

20) points out that new approaches are challenging to use in exploring third-world countries, where the state may 

sometimes threaten its people. However, its weakening or failure poses an even greater danger to the population 

because the state remains a key security provider. Therefore, he fears that new research findings may be 

detrimental to practical policy. Some other authors also point out this, especially in connection with the so-called 

paradox of human and national security. At the same time, states that strengthen their national security are 

reducing the human security of their people by investing in armaments or paying less attention to human rights 

instead of developing them. Otherwise, a state investing in the prosperity and well-being of its population cannot 

ensure its physical security, which may be threatened by other states or even non-state actors (McDonald, 2002, p. 

289). This process can also work at the international level. Liotta (2002, p. 479) describes the "boomerang effect", 

where strengthening the national security of developed countries reduces human security in the developing world, 

which in turn threatens the national security of developed countries. 

 

6. Discussion on the position of the state and the concept of security   

 

As indicated in previous chapters, there is an intense discussion on security and its review. It manifests itself in 

extending security content to "new" security threats, such as cyber or environmental, critical infrastructure threats, 

threats posed by organized crime, migration or terrorism. However, these topics, apart from cyber threats, are 

familiar. All of them have been among the problems that states have had to deal with in the past. Therefore, 

although attempts are being made to restore them, it is more of a new perception (Dalgaard-Nielsen, 2005, p. 60). 

However, this does not change the fact that this new perception of some security threats affects the reactions of 

politicians and academics. 

 

Despite the opposition of some staunch realists, it is more than evident that the situation has changed compared to 

the Cold War and needs to be addressed in some way. At the same time, however, rejecting all existing 

knowledge and approaches is impossible because they still play an essential role in describing reality. Some 

resign straight to the search for a theory. Terriff (1999, p. 243), for example, argues that theories are always a step 

behind real politics and are, therefore, not valuable for predicting change and direction. The end of the Cold War 
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clearly showed this in realism, but even the new theories look less promising. However, it makes sense to explore 

theory and concepts because they are one of the sources of practical policy. It was demonstrated and confirmed in 

practice by mutually guaranteed destruction during the Cold War. So, what should the theory look like? Many 

academics are inclined to the so-called "golden mean", which recognizes that while states remain key, they are 

forced to coexist with other actors and adapt to a new environment where national borders play less role (Miller, 

2001). 

 

However, this middle way does not have a profiled approach or school where academia can discuss the details 

against shared assumptions, as with the debate on neorealism and neoliberalism in the 1980s and 1990s. The 

discussion is still quite broad, and unification on basic postulates is still very far away. This is also evidenced by 

the fact that academics have yet to agree on whether the current situation is historically unique or whether looking 

for connections with the past is possible. Some argue that human society is at the beginning of the first truly 

global age (Booth, 2005, p. 28). Others find surprising parallels with the present in the past, for example, between 

Carr's concept of security (Carr, E. H. 2016) just after World War II and the current widespread concept of 

security (Rotschild, 1995, p. 57). This is also confirmed by Brodie (Baldwin, 1995, p. 122) when he shows that 

for the first researchers in the field of security studies, security was a derived value that only makes sense in 

combination with other worthy discussions of defence and protection. This is still a very current topic of including 

domestic policy in security studies, a matter of course at the department's beginning. 

 

The sharp division between national and international affairs was long ago considered a "serious obstacle to clear 

thinking." It is a question of whether the Cold War was not just a deviation from the emerging trend we are 

currently returning to. This would be evidenced by the work of Bigo, which shows how the border function was 

destabilized before World War II with the emergence of ultra-specialized agencies operating across countries 

(such as Interpol) and how the Cold War reversed this trend (Bigo, 2006, p. 393). Therefore, the question arises as 

to whether a comprehensive safety theory is possible. 

 

Sørensen (2005, p. 87) considers that no. According to him, the world consists of three types of states at different 

stages of development, which he describes as post-colonial, modern and post-modern. Each class has a slightly 

different way of working; other dangers endanger it, and it has other options to respond to them. According to 

him, the post-colonial state has problems controlling its territory due to the instability of the internal organization 

and the weakness of state institutions. The post-modern state is subject to multilevel governance in the context of 

transnational and international relations. It is no longer a national community but a community of citizens and 

opinions, where collective loyalty is increasingly projected outside the state.  

 

Most economic activities are set in cross-border networks, and the national economy is far less self-sufficient than 

before. Topics such as recognizing the universality of human rights, restrictions by international institutions or the 

opening of globalization by pressure primarily affect post-modern states (Ripsman, Paul, 2005). In this case, the 

resignation to a unified approach makes it possible to circumvent the objections of many representatives of 

realism, who pointed out the relevance of traditional instruments and policies in many parts of the world, such as 

the Middle East or the Taiwan Strait. 

 

Conclusions 

 

The current stage of development of human civilization is influenced by several tendencies, challenges and 

threats prevailing in all spheres of society, which force individual actors to reconsider their attitude to security, 

mainly to ensure favourable conditions for their further development. However, many current manifestations of 

human behaviour and action threaten the conservation of humans as a biological species. For this reason, the 

requirement to ensure security is becoming a priority. Man, as an individual and humanity as a whole, must 

seriously consider the consequences of his activities, not only in the military and security field but also in the 
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political, economic, social, environmental, energy, technical/technological or cultural spheres. This requires 

understanding security as a multidimensional phenomenon logically and causally linked to all areas and spheres 

of human existence. 

 

Our research to date and the analysis and synthesis of the above considerations and opinions show that safety is a 

complex theoretical and praxeological problem that can be viewed from multiple perspectives. Therefore, 

defining the security concept is complex and unambiguous. The academic community perceives security 

differently and differently as an expert from practice. The economist's view of security is different, the 

politician's view is different, and the soldier, security or IT expert, or ecologist has a different idea. One 

understands it as a state, the other as a manifestation, the third; as a result, the fourth as a category and the fifth 

entirely differently. As indicated, more significant or minor differences exist between the particular theoretical 

directions. 

 

That is why there is currently - and cannot be - no unified and generally accepted uniform definition of security 

when defining security. This is also why there has yet to be a universal consensus on the content of the security 

concept. And this is also the reason why it is necessary to distinguish and consider the existence of several 

dimensions of security (military, political, economic, social, environmental, information, energy, etc.), 

respectively, the presence of several levels of security (individual, group, state, Alliance, international, etc.). 

 

The consensus is that security can never be absolute; it is always relative and directly proportional to external 

threats or risks. It cannot be viewed from an extreme position because no entity can guarantee security. What 

may be safe at one point may no longer be safe after conditions or circumstances change or become a high risk or 

even dangerous. If a phenomenon or process is safe for one subject, it can be hazardous for another issue. It 

follows that security is always associated with specificity, that is, with a particular person, group, or thing, with a 

particular phenomenon or process, with specific conditions, circumstances, relationships, with a clear space and 

time, and with a particular form and quality. 

 

Whether we examine security from any point of view, whether economic, political, social, military, 

environmental, information, energy, or even existential, whether we are trying to solve theoretical or practical 

problems, or whether we are trying to solve them on an individual or collective level, or local, state, regional, 

global or Alliance level, one thing is sure, in the historical context, the issue of security has been, is and - taking 

into consideration the dynamics, unevenness, instability, uncertainty and difficult predictability of the further 

development of human society - will always be highly topical. 
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Abstract. Despite the high level of technological and civilisational development of Western society, its prosperity and sustainability of 
development most directly depend on energy policy. Quite often, the field of energy security determines which countries are leading and 
decisive in the world economy and global competitiveness. The latest geopolitical events, namely the Russian military aggression on 

Ukraine's territory, showed that most European countries, including Russia itself, increasingly depend on individual energy resources. Such 
a situation creates serious challenges that must be promptly and effectively responded to. One of the most severe challenges is energy 
blackmail, which is purposefully implemented by the leadership of the Russian Federation to achieve its goals in Ukraine. The threat of 
destroying Ukraine's energy system is no less severe, and a humanitarian disaster may also follow in this European and Western-oriented 

country. Unable to defeat Ukraine on the battlefield, the Russian Federation is trying to force the Ukrainian leadership to agree to an actual 
capitulation by methodically destroying its energy sector. This shows that the European Union must be able to respond to the problems of 
its energy sector and provide support to its allies to guarantee energy security. In addition, this type of response must comply with 

international and national law. 

 
Keywords: distribution of energy resources; energy security; legal mechanisms 
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1. Prerequisites for the establishment of the European united Energy Sector 

 

The most dynamic phase of European energy development began after the Second World War when the economic 

and legal systems of all countries were practically destroyed and degraded, and thus there was a need for a new 

unique legal and political formation (association), which would allow achieving the maximum growth of 

economic efficiency in a short period of time. 

 

Leaders, economists, lawyers, and scientists of leading European countries agreed to establish the European Coal 

and Steel Community in 1951. It is the European Coal and Steel Community that has had both fantastic economic 
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and political significance. Because of the cooperation of European countries, a powerful union was created, which 

established a fundamental basis for the successful development of the EU (Petzina, Dietmar et al., 1981).   

 

Seeing how important the economic and energy cooperation of European countries is, in 1957 the Treaty of Rome 

established the European Economic Community (History of the European Union 1945-59), which was created to 

strengthen the economic phenomenon of European countries. At the same time, the Treaty establishing the 

European Atomic Energy Community (EAK or Euratom) (Euratom Treaty) was signed, which made it possible to 

avoid abusive and unjustified use of nuclear materials. It is also important to note that all three communities were 

included in the EU. 

 

The European Union (EU) is a unique partnership in which member states have combined sovereignty in certain 

areas of policy and law and harmonised laws on a wide range of economic, social and political issues. The basic 

purpose of the EU was based on three postulates - peace, security and economic prosperity. 

 

According to the authors, the EU has proven its geopolitical importance in a historical cross-section and has 

confirmed its place in the world economy. However, the EU is currently faced with a series of severe and global 

challenges in the fields of economy, security and energy, starting from the crisis of the worldwide pandemic of 

COVID 19 and its impact on economic growth to Russia's aggressive foreign policy and military action in 

Ukraine (Vilks, Kipane, 2022). Together it poses security and energy threats and undoubtedly affect the economic 

stability of the EU and the world. It is also important to remember essential areas such as terrorism, global 

warming, environmental problems and migration issues. These developments have a considerable impact on the 

stability and security of the EU. 

 

Russia's hostilities in Ukraine have led to irreversible political events in the EU. EU member states, and the rest of 

the world showed unprecedented solidarity in expressing their opinion. On March 2, 2022, the UN General 

Assembly overwhelmingly adopted a resolution demanding that Russia immediately stop military operations in 

Ukraine (General Assembly resolution demands end to Russian offensive in Ukraine). Thus, the majority of the 

civilised world condemned Russia's hostilities in Ukraine. 

 

Undoubtedly, the war at the EU's external border raises severe and justified concerns in the European security 

environment and raises the issue that the EU should start intensively building its security infrastructure to avoid 

global threats. 

 

Energy security must be on the main list of current issues in the EU. The war in Ukraine has shown that many EU 

countries depend on a single supplier, including some entirely dependent on Russia. Under such circumstances, 

Russia has usurped the right to manipulate the EU's opinion, decisions and position. Such monopoly dependence 

makes EU member states vulnerable to supply disruptions. The first signs of such a threat were observed in 2009, 

when a dispute broke out between Russia and the transit country Ukraine, leading to a severe natural gas shortage 

for the EU member states (Gas crises between Russia and Ukraine). 

 

Russia's aggression against Ukraine began in 2014 (Clinch, 2022), when clearly illegal actions were carried out in 

relation to Crimea, annexating this territory of Ukraine. The EU has since then started imposing sanctions against 

Russia. Due to Russia's aggressive war in Ukraine, the EU has already introduced the sixth package of sanctions 

against Russia. Considering Russia's influence in the export of gas, coal and fuel, EU member states initially 

avoided the introduction of sanctions in the field of energy. 

 

This position was based on dependence on energy supplies. According to Eurostat, primary energy production in 

the EU was 17.7% lower in 2020, than a decade ago. Russia was the main supplier of natural gas, crude oil and 

coal to the EU in 2020. In 2020, primary energy production was 7.1% lower, than the previous year. Over half 
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(57.5%) of the EU's gross available energy in 2020 came from imported sources (Energy production and imports). 

However, with the approval of the fourth package of sanctions, a ban was imposed on new European investments 

in the entire Russian energy sector (Statement by President von der Leyen on the fourth package of restrictive 

measures against Russia), which indicated the EU's firm position to withdraw from the Russian energy market 

segment and to minimise the direct dependence of member states on Russian energy supplies. Such a step is 

clearly a challenge for the EU member states, and the EU must be more united than ever to create an independent 

and secure energy system (Tvaronavičienė, 2023). According to the authors, to successfully solve this task, the 

focus should be on solidarity, regional cooperation, and a unified position. 

 

According to the authors, these three most critical energy security areas can be identified that require increased 

attention: 

1. Security of gas supply; 

2. Safety of electricity supply; 

3. BRELL. 

 

2. Security of gas supply 

 

The current destabilisation of the gas market gave the EU member states an impetus to think about the safety and 

stability of the gas market. If earlier it was possible to talk about cooperation with Russia in connection with gas 

supply, now such cooperation is neither supportable nor possible and excluded from the EU's agenda. The first 

confirmation that the EU will take such a step was Germany's decision to freeze the controversial (Batzella, 2022; 

Fetisov, Tcvetkov et al., 2021; Aune, Golombek, et al., 2017) Nord Stream 2 project (Germany halts Nord Stream 

2: How big of a deal is it?), which would significantly increase gas supply capacity and increase Russia's 

influence in the EU gas market sector, while at the same time ensuring stable market functioning. On the other 

hand, in this step, Russia had a distinctly political goal - to exclude Ukraine from gas supply chains. 

 

According to the authors, in order to ensure the stability and security of gas supply, it is necessary to create a 

large-scale internal gas market and its system so that gas supplies do not depend on any country's political will to 

cooperate, nor are they hampered from a legal and technical point of view.  

 

The aim of the legal protection of the EU gas market (Directive 2009/73/EC of the European Parliament and of 

the Council of 13 July 2009 concerning common rules for the internal market in natural gas and repealing 

Directive 2003/55/EC; Regulation (EU) 2017/1938 of the European Parliament and of the Council of 25 October 

2017 concerning measures to safeguard the security of gas supply and repealing Regulation (EU) No 994/2010) 

is to ensure, that all Member States implement appropriate instruments to prepare for situations, where gas 

shortages arise, to improve regional cooperation and coordination in the gas field, and to implement the principle 

of neighbourly solidarity, which results in Member States committing to cooperate with neighbouring countries 

(Buzek, 2016).  

 

To protect against major gas shortages, the EU needs to strengthen its gas security system. According to the 

authors, the EU must now evaluate all risks and create an action plan that would be activated in a crisis that could 

occur very soon. In the current case, when natural gas prices are disproportionately high on the market (Natural 

Gas Rate), such a crisis management mechanism would allow citizens and companies of EU member States to 

feel more stable and plan future investments. 
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3. Security of electricity supply 

 

The electricity market is experiencing countless global challenges, considering both socio-political and economic 

events. The mentioned fluctuations are reflected in electricity exchange prices, and it is clear that the security of 

the gas supply is no less important than the security and stability of the electricity supply (Day-ahead prices).  

 

As a result of the rapid economic growth, electricity consumption is also undoubtedly increasing. In recent 

months, residents and businesses of all EU member states experienced a sudden rise in electricity costs, and as a 

result, prices increased not only for food, clothing, shoes but also for services, which made it necessary to 

immediately introduce support measures, so that such market fluctuations did not affect the solvency and well-

being of the population. In addition to this, it is vital to decide on the issue of improving the electricity grid, that 

is, increasing the existing sources of electricity generators, such as nuclear power plants, thermal power plants, 

with renewable energy sources. 

 

It is significant that on February 25, 2015, an essential strategy for the creation of a strong Energy Union with a 

far-sighted climate change policy was presented (COM/2015/080 final) that formulated the goal - to create a 

strong Energy Union, which would not only transform the EU's energy system but also include measures for the 

implementation of climate change policy (A Framework Strategy for a Resilient Energy Union with a Forward-

Looking Climate Change Policy). As well as, on November 30, 2016, the package (COM(2016) 860 final) "Clean 

energy for all Europeans" was presented (Clean energy for all Europeans package (COM(2016) 860 final).  

 

The mentioned documents are based on the common energy policy of the EU and its fundamental legal acts, 

which define common principles and define future directions of actions in the area of energy security and 

environmental protection (Directive (EU) 2018/2002 of the European Parliament and of the Council of 11 

December 2018; Regulation (EU) 2018/1999 of the European Parliament and oh the Council of 11 December 

2018; Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019; Regulation (EU) 

2019/943 of the European Parliament and of the Council of 5 June 2019; Regulation (EU) 2019/941 of the 

European Parliament and of the Council of 5 June 2019). However, despite all the implemented measures and 

supply security guarantees, this year's electricity crisis has reached every resident of the EU member state. The 

overall goal, set by the legislation was not achieved and the electricity crisis has revealed the "weaknesses" of the 

system, which must be improved immediately. 

 

4. The position of the Baltic States on the BRELL issue 

 

Considering that the Baltic States are a member of the EU, it is undoubtedly important to raise the issue of the 

separation of the energy market of the Baltic States from Russia and Belarus. In 2007, the leaders of the Baltic 

States conceptually agreed and expressed a firm position to create such an energy system that could successfully 

integrate into the energy system of continental Europe and break the historical energy supply ties with Russia and 

Belarus (Vempere, Jasevics et al., 2021).  

 

It is anticipated that the electricity network of the Baltic countries will be synchronised with the network of 

continental Europe by 2025. It must be recognised that a number of measures still need to be implemented to 

achieve the ambitious goals, including reducing CO2 emissions, which are also linked to electricity production 

and environmental safety issues. It is recognised, that the current large-scale global economic crisis, both taking 

into account the long-term wave of the COVID 19 pandemic and Russia's war activities on the territory of 

Ukraine, may delay the withdrawal of the Baltic states from the BRELL network since the creation of new 

electrical networks can only be implemented with substantial financial investments.  
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The fact that insufficient funding has been allocated to the Baltic States for this purpose is also confirmed by the 

statement of Latvian Defense Minister A. Pabriks, announced that Latvia needs to build a nuclear power plant 

with Estonia (Pabriks: A nuclear power plant should be made together with Latvia or Estonia).  

 

Estonia has previously stated that it plans to look for long-term solutions and that one of the possibilities is the 

development of nuclear energy (Karnau, 2022). According to the authors, such public statements indicate the 

stagnation of the idea of the independence of the Baltic States from the BRELL system. 

 

5. Cyber security of supply of energy resources 

 

In the era of technological development, when practically every house has smart devices, "smart home" control 

centres, the supply of energy resources is also closely related to the use of the latest technologies, which not only 

satisfy the needs of consumers and increase the level of comfort but also significantly facilitate performance 

results of suppliers. However, the digitisation of equipment and energy supply requires the careful creation of data 

security systems and the implementation of preventive measures against possible cybercrimes (Cybersecurity 

Strategy of the European Union: An Open, Safe and Secure Cyberspace 2013/01 final; Directive (EU) 2016/1148 

of the European Parliament and of the Council of 6 July 2016 concerning measures for a high common level of 

security of network and information systems across the Union; Resilience, Deterrence and Defence: Building 

strong cybersecurity for the EU /2017/0450 final; EU Security Union Strategy COM/2020/605 final). The larger 

and more branched an energy network is, the more vulnerable it becomes to cybercrime.  

 

As the energy segment transforms, that is, as the share of renewable energy resources increases - wind generators, 

solar batteries, terms such as "smart network" appear, which allows not only to control the indicators but also to 

adjust them to each individual case, so that the obtained natural resource is used in the most targeted and 

expedient way.  

 

There is no doubt that as a result of the escalation of the conflict between Russia and Western countries, cyber 

threats are becoming increasingly important for the state and the private sector. The most significant attack on the 

energy sector is a cyber attack on the US oil pipeline system, which paralysed the fuel development and delivery 

system. Because there is an increase in cyber threats, there is a need to create legal mechanisms for data 

protection (Directive (EU) 2016/1148 of the European Parliament and of the Council of 6 July 2016 concerning 

measures for a high common level of security of network and information systems across the Union).  

 

ENISA (the European Union Agency for Cybersecurity) plays a vital role in the prevention of cyber threats in the 

EU, which was founded in 2004 and whose main objective is to improve Union policy related to cyber security, 

including sectoral policy on issues, related to cyber security, to help develop and enhance cyber resilience and 

response capabilities, to promote Union - level cooperation and to promote a deep understanding of citizens, 

organisations and companies about cyber security, including cyber hygiene and cyber literacy (Regulation (EU) 

2019/881 of the European Parliament and of the Council of 17 April 2019 on ENISA (the European Union 

Agency for Cybersecurity) and on information and communications technology cybersecurity certification and 

repealing Regulation (EU) No 526/2013 (Cybersecurity Act). 

 

Currently, the term "cybercrime" is considered from the broadest scope of the concept; that is, the term should be 

understood as everything that could "damage, disturb or negatively affect" natural and legal persons 

(Papakonstantinou, 2022). 

 

Such a legal mechanism achieves a fair balance of rights, where legal grounds are sufficient to prosecute 

individuals who, for example, steal identities, engage in fraudulent activities with transactions, payments, advance 

payments, use computer viruses to access personal information, passwords, etc. 
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6. Military challenges of power system security in Ukraine 

 

The Russian missile strikes on Ukraine's energy sector in recent months destabilised the operations of 

manufacturing companies in Ukraine. They put the Ukrainian people on the brink of a humanitarian disaster. 

Most of the inhabitants in the conditions of the approaching winter remained without light and heat because most 

of the heating networks are based on various types of electrical installations that ensure the supply of heat energy.  

 

It is significant that if initially these strikes were directed against the power plants themselves, then recently they 

are mostly sent against the power distribution stations, which turned out to be much more "effective" from the 

aggressor's point of view. Such behaviour of the aggressor state poses a serious potential threat to the energy 

supply system.  

 

The seriousness of the problem is also reinforced by the fact that, according to the data of the survey of the 

citizens of the Russian Federation, 93% of Russian citizens support such actions of their government in relation to 

the people of Ukraine. This action created specific legal consequences for the Russian Federation, as the European 

Parliament resolution of November 23, 2022 recognised the Russian Federation as a state sponsor of terrorism 

(2022/2896(RSP)) (European Parliament resolution of 23 November 2022 on recognising the Russian Federation 

as a state sponsor of terrorism (2022/2896(RSP))).  

 

All this means that Ukraine, with the support of the EU, should in the near future create an energy supply system 

that would be sufficiently sustainable and able to neutralise the consequences of each such missile strike as 

quickly as possible. 

 

Conclusion 

 

As a result of the analysis performed within the framework of the research, it can be concluded that the imposition 

of sanctions against various sectors of the economy of Russia is subject to rather complicated regulation and 

research. Most often, sanctions set restrictive conditions for such areas of the economy as the energy sector – 

limiting the import of electricity, gas and other hydrocarbons. Also, restrictions on exporting technologies that can 

be used for dual purposes are determined within the sanctions framework. Economic sanctions aim to change 

Russia's behaviour in the military conflict with Ukraine and ensure energy security throughout Europe. It is 

anticipated that the electricity network of the Baltic countries will be synchronised with the network of 

continental Europe by 2025. It is necessary to mention also that as a result of the escalation of the conflict 

between Russia and Western countries, cyber threats are becoming increasingly important. Because there is an 

increase in cyber threats, there is a need to create legal mechanisms for data protection and mitigate the negative 

results of possible attacks on the energy sector of Europe and Ukraine. 
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Abstract. Growth becomes one of the factors influencing a business's ability to obtain financial sources. Anyway, many SMEs still need 

help finding out finances for their business. The contribution deals with business financing in Slovakia, intending to find out what financing 

possibilities are not used and to offer a solution for the problematic financing. The paper aims to answer three research questions in 

business financing from the view of classical and modern financing, from the perspective of territorial structure and from the standpoint of 

the business's legal form. To find out the actual situation in business financing in Slovakia (selected as a representative of one of V4 

countries having similar development), we used questionnaire research from talking companies from different sectors and legal forms of 

business. Consequent data was obtained from the official database of financial reports in Slovakia. The questionnaire results are used for 

cluster analysis with the Ward method. The research, orientated to financial source use, proved that internal sources present the most 

significant rate of business activities financing. The results suggested how to increase the effectiveness of business financing by 

considering modern financing forms. 

       

Keywords: business financing; credit; leasing; risk capital; Slovakia  
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JEL Classifications: D25, G32, L26 

 

 

1. Introduction 

 

Any company, either at the beginning of the business or during expansion, needs financial means for its activity. 

However, only some companies have sufficient finances to meet the needs of their activity; therefore, 

organisations seek funding sources. The prevailing part of the organisations is using a "traditional" external form 
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of financing without regarding other, more convenient sources (St-Pierrrer et al., 2018). The main reason is 

primarily the conservativeness of the business and the need for more information about available opportunities.  

 

According to van der Schans (2015), businesses' access to external finance can affect economic growth by 

facilitating increased business investment and productivity. Nguyen (2022) examined the relationship between 

financing strategies and firm investments. He showed that there was a relationship between informal financing 

and investments. In business practice, financing is related to various risks (Li, 2017). It is also necessary to 

manage potential financial risks to avoid bankruptcy rather than improve business financing possibilities (Li et al., 

2018). Nguyen B. and Nguyen C. (2021) proposed that entrepreneurs should consider individual, organisational 

and institutional factors when selecting financial sources. As for the institutional factors, Herianingrum et al. 

(2019) found a long-term relationship between bank and business financing, which means that economic and 

business indexes affect each other in the long term. This shows a company that runs well will also contribute to 

the development of banking performance. 

 

Presently organisations play a crucial role in the market. SMEs are an essential economic factor contributing to 

the Slovakian economy's considerable growth. Establishing the company and its development demands vast 

capital and, therefore, finding finances for its activities from different sources. The organisations use external 

funding sources besides internal ones, which must be available. Organisations need help finding funding during 

their growth, despite commercial banks' growing offers. Many organisations prefer credit and leasing, while 

financial sources can be obtained through various "modern" forms of special financing, providing numerous 

advantages compared with conventional credit and leasing.   

 

The literature analyses the financing of the business from different points of view. Wu et al. (2008) studied the 

funding of small to medium-sized enterprises developing their business. The scientists suggested possible 

strategies and policies support SME financing. Cowling et al. (2012) searched how difficult it is to obtain 

financial sources during the recession of the economy, finding larger firms in England are more easily getting 

financial sources. Abor and Biekpe (2006) found a similar situation in Ghanaian SMEs sector conditions. They 

believed that support policies and other financing initiatives would help SMEs. According to Morozko et al. 

(2018) and Ding et al. (2017), challenges were associated with a small number of own funds and the difficulty of 

raising borrowed funds. Wille et al. (2017) found the financial crisis brought a need to increase owner equity as a 

primary source of small-business financing.  

 

Due to SMEs' lack of financial sources, Lambert et al. (2018) suggested using crowdfunding and crowd-investing 

to shape business success. St-Pierre et al. (2018) found that the domestic collaborations of small and medium-

sized enterprises (SMEs) enhance these firms' access to external financing. Schwienbacher (2014) spoke about 

difficulties in obtaining financial sources as a factor affecting the period of the business life cycle since a 

business with innovative ideas and high growth potential needs a higher volume of financial resources. Hyz 

(2011) searched for reasons restricting access to bank services to find future opportunities and threats for SME 

financing, which would ultimately affect the development of the economy. Lindstrand and Lindstrand (2010) 

found banks are the least-used source for SME business, mainly at the international level. Local banks are 

partners for SMEs doing domestic business. The other factor studied in business financing is making business in 

the city by minority communities. Bates and Robb (2016) found minority business enterprises (MBE) encountered 

difficulties with accessing finances due to the firm location and minority ownership, considered as risk factors. 

This causes discrimination by banks, limiting credit to MBEs. A capital-constrained producer should have a 

proper financing strategy to achieve better performance and alleviate financial difficulties (Li, 2017; Gao and 

Fang, 2022).  

 

Su and Yuan (2013) focused on finding a solution to small businesses' financing dilemma and providing 

recommendations to improve the e-finance market. Nguyen (2019) investigated the importance of external 
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financing to small firms' reinvestments and found micro-enterprises and small firms value local governance 

arrangements and funding. Nguyen et al. (2018) found that SMEs responded differently to the incentives provided 

by local governance, and only higher-quality local administration positively influenced SMEs' performance.  

SMEs have a strong information asymmetry, which exposes them to the risk of rationing, and cause turning to 

internal financing (as in the Pecking Order Theory). The literature does not sufficiently cover the relationship 

between financing decisions and business performance as regards business financing (Klieštik et al., 2020; Zhao 

et al., 2020, Musa et al., 2021).  

 

The available research studies focus more on investigating individual factors in individual categories than on 

investigating their mutual relationships and their effects on elementary decision-making processes. Published 

research studies focus primarily on the influence of various factors on the overall success of business financing 

and not on the decision-making process itself. In addition, there needs to be more examination of differences in 

factors in research studies, as well as an examination of their influence and dependence. The data/data database 

quality is also a significant problem in decision-making processes. Other experimental methods, including 

observation of decision-making processes in a monitored environment, in-depth interviews, and exploration of 

group goals, can effectively eliminate limitations related to the use of secondary data. We want to take further 

research into this issue in this direction. A correct understanding of the results of decision-making processes 

requires examining not only individual factors and the overall success of business financing but also the entire 

decision-making process in its phases and examination of the influence of individual stages and the factors 

included in them. These consistent facts represent a significant research gap in SMEs, which have the greatest 

problems financing their business activity and were, therefore, the motivation for our research. 

 

Following mentioned, the study of the financing patterns of Slovakian companies still needs to be studied. 

Therefore, the study's goal is to examine the funding of the Slovakian business using cluster analysis, which 

would allow us to find out what financing possibilities are not used and the solution to the problematic financing.  

 

The paper aims to answer the three research questions of how business organisations in Slovakia use financial 

sources. Primary data is obtained from respondents via questionnaire; the second part of the research presents the 

determination and verification of the hypotheses, with consequent cluster analysis a) from the view of the 

territorial structure, b) from the view of the classical and modern form of financing and c) legal form of the 

business and resulting recommendations for financing improvement in SMEs.  

 

2. Materials and Methods      
 

The goal of the contribution is to classify sources of financing in Slovakia through cluster analysis, according to 

which we can find out why organisations are not using various financing possibilities. The necessary data are 

from official databases of financial reports in Slovakia. We used questionnaire research to find out the actual 

situation in business financing in Slovakia (Stankovičová and Vojtková, 2007).  

 

The object of the search is SME organisations in all Slovakian regions. Slovakia was chosen to be one of the V4 

regions, where we did a lot of research. We dealt only with SMEs since, in Slovakia, SMEs present 95% of the 

business. The long-term studies in this area are shown in previous publications (Gonos et al., 2018; Janošková et 

al., 2018). 

 

The results are compared with those of other V4 countries – Czech Republic, Hungary and Poland. Such a 

comparison can contribute to the improvement of business development in V4.  

 
According to the questionnaire, 89 organisations in the research realised their activity in Slovakia. The criterion 

for SME selection resulted from EU classification for SMEs, including all requirements, mainly the number of 
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employees and annual turnover. The survey period was October 2020-March 2021 when the respondents were 

requested personally and via Google Forms, according to the university's cooperation with companies from the 

business sphere. The Covid-19 situation worsened communication since many respondents worked via the home 

office.  

 

The most prominent rate in the research belongs to SMEs. On the other hand, the study includes only a few big 

organisations and traders. From the view of legal form, the most significant rate belongs to limited organisations 

(78%) and traders (13%). Most organisations are from region Zilina 16.8% and Nitra 15.7%. The minority of the 

organisations participated in the research from region Trencin 10.1% and Banska Bystrica 9%. The most 

considerable number of organisations according to the sector belongs to the industry area with 29.2%, and the rate 

of organisations orientated to construction presents 22.5%. On the other hand, organisations orientated to catering 

and accommodation or transport, information and communication delivered only 5%. 

 

According to the research, we performed the determination of the hypothesis in the study:  

1) More than 50% of small organisations did not use any modern form for their activity financing through 

external sources. 

2) More than 60% of organisations use exclusively internal sources. 

3) More than 10% of the organisations (orientated to the services) used one of the particular institutions 

through advisory or financial support. 

4) More than 50% of SMEs consider corruption the biggest obstacle to their financial development. 

5) More than 40% of Ltd. from the Bratislava region used credit as the external form of financing.  

6) More than 15% of organisations doing business in construction used at least one source from a 

particular/modern form of financing as an external source.  

7) More than 50% of micro and small businesses used leasing.  

8) 10% of medium and big organisations used support from the EU through funds.  

9) More than 50% of small organisations did not use support from the state through donations.  

10) In the future, there will be interest in using external sources to finance the activity in less than 10% of 

organisations.   

11) Organisations in various regions use different rates of their own and external source of financing.  

 

The questionnaire was distributed online by placing it on the server www.google.sk, requesting respondents with 

25 questions orientated to the characteristics of the business and it’s financing, as well as the plans for the future. 

Eighty-nine respondents participated in the research (from 860 respondents), representing a 10.34% return.  

 

The respondents orientated to the business characteristics provided the following information. 63 % presented 

organisations doing business in the market for more than ten years, which means they have a stable market 

position; 25 organisations acted in the market yet 5-10 years – 28% and eight organisations realised their activity 

for five years – 9%. Due to the global economic crisis, legislation and other factors considerably influencing 

business activity, most organisations mentioned their situation is worsening – 52 organisations and 37 

organisations said their condition was improving. Except for the local market, several organisations are also 

orientated to foreign trade – 47%, and only 53% act in Slovakia.  

   
 

3. Results 

 

The research, orientated to the internal sources of financing, proved that internal sources present the most 

significant rate of business activities financing.  
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Fig. 1. Structure of the internal sources and debts in the company 

 
According to Figure 1, 54% mentioned they realise their activity exclusively from internal sources and do not 

need to use debts; 39% use their internal activity resources and obligations. In the frame of internal sources, 

organisations use various possibilities. The highest rate belongs to self-financing from profit.  

 

 
Fig. 2. Internal sources used in the company. 

 

The responses show 81% use it as the most used form of internal financing self-financing, around 12% cover their 

needs from money release, around 5% of organisations covers their needs from depreciation and around 2% from 

reserves (see Figure 2).  

 

Through the following questions, we determined if the organisations use bank credit as the primary external 

financing (Figure 3).  

 

 
Fig. 3. Use of bank credit as an external form of business financing 

 
Forty-two% responded to the question by the way they do not use bank credit, and 58% preferred this way of 

financing. This possibility uses 17% of respondents through operation credit, 15% use investment credit, 13% 

combination of two credits, 110 bridging credit and 2% through mortgage credit.  
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Figure 4 shows mostly – 56% of organisations use short-term sources, which means they do not need long-term 

liabilities. The following reason why organisations use short-term credits also presents a rapid lack of financial 

sources due to the unpredicted situation. They prefer short-term sources due to their higher availability compared 

to long-term sources. Fourteen % prefer long-term sources, and 30% use both forms. 

 

 
Fig. 4. Type of debts the company uses from the time view 

 
Besides familiar external sources that the organisations can use, financing through leasing, factoring, franchising, 

and forfeiting is also available. Credit presents one of the most used ways of funding business activity from 

external sources; however, mainly respondents used leasing in the high measure since this source of funding has 

several advantages. 63% of respondents responded to the question regarding leasing using, 8.9% use operative 

leasing and 54% use financial leasing. The remaining 37.1% mentioned they do not use leasing (see Table 1).  

 
Table 1. Leasing use in the company 

Type of leasing  Number of respondents  % rate 

Financial leasing  48 54 

Operative leasing  8 8,9 

Not used 33 37.1 

 
Due to the fact these forms of external financing presently do not expand, 74% mentioned any of these forms use, 

11% have skills with business credit, and 9% with suppliers credit. 1% of organisations used franchising and 

forfeiting, and factoring in 4%.  

 

As for the external sources, we found out if the organisations also use modern forms of financing, such as tolling, 

mezzanine capital, private equity, etc. (Wu et al., 2007). Not many organisations know such forms of funding; 

most organisations have yet to hear about them.  

 

There are several forms of innovative financing of small and medium-sized enterprises (SMEs) through venture 

capital, where the business angels belong (Majtan and Sinsky, 2014), playing an important role, especially in 

financing startups (Harel et al., 2022) (Table 2).  

 
Table 2. The modern form of financing in chosen organisations 

Form of financing  Number of respondents  %  rate  

Tolling  0 0 

Mezzanine capital  0 0 

Private equity 3 3.4 

Risk capital  7 7.7 

Project financing  24 27 

Business angels 2 2.25 

No, not heard  53 59.5 
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Of the chosen organisations yet 59.5% still needed to hear about modern forms of financing, 27% heard about 

project financing, 7.7% registered information about risk capital, 3.4% about private equity, and 2.25% about 

business angels (Figure 5). Has any of the companies heard yet about tolling or mezzanine capital? Organisations 

that heard about the possibility of finding out finances through modern financing did not decide to use this way – 

yet 22.2%, 19.4% used project financing and 2.8% used business angels.  

 

 
Fig. 5. Using modern forms of financing in the company 

 

Any company needed to support its business by tolling, mezzanine financing, private equity, risk capital or 

another form of modern funding. The most common reason they had no interest in using current financing is not a 

necessity; 5.6% did not need this way due to good sources, and the other 5.6% required to learn this way of 

funding. The following reason why the organisations did not use this financing method is the owners' 

conservatism. On the other hand, the organisations that used this financing method decided to use this form due to 

the convenient conditions and the necessity to improve the business situation. A review of the reasons is included 

in Table 3.  

 
Table 3. Reasons for using / not using the modern form of business financing 

Reasons for not using  Number of respondents  % rate  

Not necessary  21 23.6 

Internal decrees do not allow it  1 1.1 

Great risk  1 1.1 

Problems with financing through banks  2 2.25 

Less information  4 4.5 

Big investment in new projects  3 3.4 

Modern forms present a burden  1 1.1 

Do not know the methods  5 5.6 

Credit burden  1 1.1 

Sufficient own sources  5 5.6 

We are part of the concern, providing the financing  1 1.1 

Not interesting  4 4.5 

The owners are conservative  2 2.25 

The credit is sufficient  2 2.25 

They are not a common form of financing  5 5.6 

We invest only after profit earning  2 2.25 

Not mentioned  25 28.1 

Reasons for using  Number of respondents  % rate  

Convenient conditions  3 3.4 

To improve the business situation  1 1.1 

 

Except for particular and modern financing methods, state support is also possible. Presently 83% did not need 

and had no interest in using state support. 15% had an interest in state support through a donation, 1% had an 

interest in using free economic advisory, and 1% used interest-free credit or credit with decreased interest rate.  
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Except for state support, specialised institutions provide financial support through advisory, information services 

or finances.  

 

Eighty-eight % responded that they did not use cooperation with particular institutions, and 12% preferred this 

way of financing. Instead, a small number of organisations – 8% had an interest in using services from SZRB 

bank, 2% from Agency NARMSP and 2% from Exim bank. Despite European Union providing irreversible 

funds, which could cover yet 90% of the business project, 89% of the organisations did not use this way (Figure 

6). The remaining 11% were interested in EU support, while all 11% had a claim of structural funds and any 

company using aid from the cohesive fund.  

 

 
Fig. 6. Use of EU support 

 

Statistical verification of the hypotheses helped to verify them through two chosen tests – a single selection test of 

the rate conformity and Fisher exact test. During the verification by single selection test, we came to the following 

conclusions: the level of importance is determined as: α = 0.05, Zero hypothesis Ho: p=po, Alternative hypothesis 

HA: HA1: ppo; HA2: p>po; HA3: p<po 

 
I. Hypothesis 

Statement: More than 50% of SMEs still need to start using the modern way of financing. Verification: SMEs rate 

that use the current form of funding. According to H0: p=0.5, (HA1: p>0.5) Ho is rejected on behalf HA2. After 

verification by a single selection test, more than 50% of SMEs were not interested in using any modern financing 

method.  

 

p0 TK Kh Conclusion  

0.5 5.6 1.96 H0 rejected on behalf HA2 

 

The table concludes that TK>Kh; p>p0, which means the statement about SMEs using modern financing is true. 

The research hypothesis is confirmed.  

 
II. Hypothesis  

Statement: More than 60% of organisations use internal sources to finance their activity. Verification: Rate of the 

organisations using internal sources. Due to the H0: p=0.6, (HA1: p0.6) Ho is not rejected. According to the 

verification, it is impossible to state solidly that most organisations use their internal sources of financing 

exclusively.  

 

p0 TK Kh Conclusion  

0.6 0.1 1.96 H0 is not rejected 
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A statement that over 60% of organisations use their internal sources is untrue since TK<Kh and p0>p. The 

research hypothesis is not confirmed. The estimated rate of the organisations presenting the given statement is 

<47; 74> %. 

 
III. Hypothesis 

Statement: more than 10% of organisations use special institutions' support through advisory or financial aid. 

Verification: the rate of the organisations using services of the particular institutions. According to H0: p=0.1, 

(HA1: p>0.1) Ho is not rejected. After verification, there is possible to state that more than 10% use support from 

particular institutions presently.  

 
 

 

 

 
The table concludes that TK>Kh and p>p0, which means the confirmation that more than 10% use support from 

the particular institution is true. The research hypothesis is confirmed.  

 

IV. Hypothesis  

Statement: more than 50% of SMEs consider corruption the biggest obstacle to business development from the 

view of financial availability. Verification: SMEs rate considering corruption as the biggest obstacle to business 

development. Ho is not rejected according to H0: p=0.5, (HA1: p0.5). After verification, there is not possible to 

state that more than 50% of SMEs consider corruption the biggest obstacle to business development.  

 

p0 TK Kh Conclusion  

0.5 -2.9 1.96 H0 is not rejected 

 
The results of the table illustrate that TK<0 and p0>p, which means the statement that more than 50% of SMEs 

consider corruption the obstacle cannot be regarded as accurate. The research hypothesis is not confirmed. The 

rate of the organisations that, according to the estimation, present this statement is <18; 44> %. 

 

V. hypothesis 

Statement: more than 40% ltd. in region Bratislava used in past time credit. Verification: the rate of ltd. in area 

Bratislava that used yet the credit. Due to the H0: p=0.4, (HA1: p0.4) Ho is not rejected. After verification, there 

is not possible to state that most Ltd. in the Bratislava region did use credit as the external source of financing.  

 

 

 

 
According to the results of the table, it is evident that TK<Kh and p0>p, which means the statement that more 

than 40% ltd. In the region, Bratislava did use credit is not true. The research hypothesis is not confirmed. The 

estimated rate of the organisations that belong to the given statement is <30; 57> %. 

 

VI. Hypothesis 

Statement: more than 15% of organisations doing business in construction did use a special form of financing. 

Verification of the rate of construction organisations that used a particular financing form. According to H0: 

p=0.15, (HA1: p0.15) Ho is not rejected. After verification, there is not possible to state that more than 15% of 

construction organisations use a special form of financing. The hypothesis is not rejected.  

p0 TK Kh Conclusion  

0.1 2.2 1.96 H0 is rejected on behalf HA2 

p0 TK Kh Conclusion  

0.4 0.6 1.96 H0 is not rejected 
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p0 TK Kh Conclusion  

0.2 1.9 1.96 H0 is not rejected 

 
It is evident from the table that TK<Kh and p0<p, which means the statement cannot be considered true. The 

research hypothesis is not confirmed. The estimation of the organisations' rate, belonging to the given statement, 

is <17; 43> %. 

 

VII. Hypothesis  

Statement: more than 50% of SMEs did use leasing. Verification: the SMEs rate, which used leasing. Due to the 

H0: p=0.5, (HA1: p0.5) Ho is not rejected. According to the verification, there is not possible to confirm that 

more than 50% of SMEs use leasing as the external form of business financing.  

 

p0 TK Kh Conclusion  

0.5 1.9 1.96 H0 is not rejected 

 
It is evident from the table that TK<Kh and p0> p, which means the statement is not valid. The research 

hypothesis is not confirmed. The organisations' rate in this estimation is <48; 75> %. 

 

VIII. Hypothesis 

Statement: more than 10% of SMEs did use support from the EU. Verification: the rate of organisations using EU 

support. According to H0: p=0.1, (HA1: p0.1) Ho is not rejected. After verification, there is not possible to state 

that more than 10% of SMEs used EU funds. 

 

p0 TK Kh Conclusion  

0.1 0.7 1.96 H0 is not rejected 

 
The table results that TK<Kh and p0>p, which means that the statement that most SMEs used EU support is 

invalid. The research hypothesis is not confirmed. According to the estimation, the organisations' rate of having 

the statement is <5; 25> %. 

 

IX. Hypothesis 

Statement: More than 50% of small organisations did not use the donation as an irreversible form of state support. 

Verification: the rate of the organisations that used donation as irreversible state support. According to H0: p=0.5, 

(HA1: p>0.5) H0 is rejected in favour HA2. After hypothesis verification, it is possible to state that more than 50% 

of small organisations did use state support.  

 

p0 TK Kh Conclusion  

0,5 4,1 1,96 H0 rejected on behalf HA2 

 
It is obvious TK>Kh and p0<p, which means the statement 50% of small organisations did not use state donation 

is true. The research hypothesis is confirmed.  
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X. Hypothesis 

Statement: less than 10% of organisations will have an interest in the future and claim to use some external 

sources for financing their activities. Verification: the rate of the organisations that plan to use some external 

forms of financing in the future. According to H0: p=0.1, (HA1: p>0.1) H0 is rejected in favour HA2. After 

hypothesis verification, it is possible to state that less than 10% of the organisations plan for future external 

financing use.  

 

p0 TK Kh Conclusion  

0.1 2.2 1.96 H0 rejected on behalf HA2 

 
It is obvious TK>Kh and p0<p, which means the statement that less than 10% of the organisations will have an 

interest in the future in using any external form of financing is true. The research hypothesis is confirmed.  

During the hypothesis verification by Fisher's exact test, we made the following conclusions:  

The level of importance is α = 0, 05. Zero hypothesis: H0: p1=p2 – both groups have the same opinions. 

Alternative hypothesis p1p2: H1: p1>p2; H2: p1<p2. According to Fisher's exact test, the results of the two questions 

are answered from the view of two groups.  

 
XI. Hypothesis  

Statement: organisations use internal and external sources of financing in different measures.  

1st group presents SMEs from the Zilina region  

2nd group presents SMEs from the Trnava region  

Table 4 illustrates the results of respondents' responses about internal financing.  

 
Table 4. Groups of SMEs according to internal financing 

Does the company use exclusively internal financing for its activity?   yes others  

1st Group 5 5 

2nd Group 2 6 

 

hypothesis p-value 

H1:p1>p2 0.9434 

H2: p1<p2 0.2782 

H3: p1=p2 0.3665 

 
According to the statistical verification of the hypothesis, Ho is rejected. The hypothesis holds that the first and 

second groups have the same answers against the alternative hypothesis (H1: p1 >p2). The first group, presented by 

SMEs in the Kosice region, has more respondents, answering the question positively compared with the second 

group, presented by SMEs in the Bratislava region.   

1st group – SMEs in the Zilina region   

2nd group – SMEs in the Trnava region 

Table 5 illustrates the results of respondents' responses about credit use.   

 
Table 5. Group of SMEs according to credit use 

Did the company use the possibility to obtain credit in the past time?   yes  others 

1st Group 7 3 

 2nd Group 4 4 
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hypothesis p-value 

H1:p1>p2 0.9118 

H2: p1<p2 0.3522 

H3: p1=p2 0.6305 

 
After hypothesis verification results Ho is rejected. The hypothesis holds the statement first, and a second group 

of organisations have the same answers against the alternative hypothesis (H1: p1 >p2). According to the 

mentioned, the first group, presented by service organisations, answered more organisations to the question 

positively than the second group, offered by production organisations. After previous calculation and analysis, we 

can state that in the frame of previous queries, the hypothesis had been confirmed – mainly H1 (H1: p1 >p2), which 

means that the statement that organisations in different regions use different financing for their activities can be 

considered as a true. The research hypothesis is confirmed.  

 

Data analysis is applied to the hierarchic cluster analysis. The advantage of such research is that we can know 

ahead of the resulting number of clusters. According to the individual objects gradually clustering, the number of 

clusters will decrease after all groups are connected to the single unit.  
 

Table 6. Review of hypothesis and their verification 

No   Hypothesis   Verification  

I. More than 50% of SMEs used a different way of 

financing. 

confirmed 

II.  More than 60% of organisations use internal sources to 

finance their activity. 

rejected 

III. More than 10% of organisations that use special 

institutions support by way of advisory or financial 

support providing 

confirmed 

IV.  More than 50% of SMEs consider corruption the biggest 

obstacle to business development from the view of 

financial availability. 

rejected 

V. More than 40% ltd. in region Bratislava used in past time 

credit. 

rejected 

VI. More than 150 organisations doing business in 

construction did use a special form of financing. 

rejected 

VII. More than 50% of SMEs did use leasing. rejected 

VIII.  More than 10% of SMEs did use support from the EU. rejected 

IX. More than 50% of small organisations should have used 

donation as an irreversible form of state support. 

confirmed  

X. Less than 10% of organisations will be interested in 

using some external sources to finance their activities. 

confirmed  

XI. Organisations use internal and external sources of 

financing in different measures.  

rejected 

 
The goal of the cluster analysis had been to find business financing in SMEs according to the respective financial 

sources, as well as according to the geographical point of view and from the legal form of business.  

 

During the analysis of the results from the questionnaire research, the Ward method is used to measure the 

similarity of the responses of the selected file with 89 respondents by Euclidean distance. After the creation of 

cluster analysis according to the general characteristics results, all companies are divided into the nine clusters 

that are the most similar inside and the least alike. Dendogram illustrates 89 companies, from which it is evident 

that at any level of the distance, there is a significant decrease, which means the similarity of the companies is not 

increasing significantly. The numbers in the clusters present the number of respondents.  
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The first cluster (red colour) presents limited companies active in foreign trade, and their situation is improving. 

They exclusively use their internal finances for the activities. Such companies did not use any external sources of 

financing.  

 

The second cluster (green colour) presents medium-limited companies active in foreign trade. Their situation is 

presently improving. Any of them use external financing by bank credit or another external source.  

 

The third cluster (blue colour) is created from SMEs – limited companies acting in the market for over five years. 

Any of the companies use external financing.  

 

The fourth cluster (orange colour) includes micro and small companies – limited companies from the area of 

services, acting in the market for over five years, preferring short-term external sources by leasing.  

 

The fifth cluster (mint colour) - is small traders and micro companies from the area of services with over five 

years of activities. According to the activity results, their situation worsens; the companies need to be more active 

in foreign trade and use their internal sources exclusively.  

 

The sixth cluster presents SMEs (purple colour), joint stock companies, primarily production companies, acting 

for over ten years in the market. Their situation is worsening, and they use external sources by way of credit and 

leasing.  

 

The seventh cluster (yellow colour) is created by small limited companies from the area of services, doing 

business for over five years that already used external financing through credit and leasing. Still, they are 

interested in using something other than modern or unique ways of financing.  

 

The eight cluster SMEs (turquoise colour) - are limited companies orientated to the business services and 

construction that have been at in over five years at the market. They use external sources – credit and leasing, but 

also one of the modern forms of financing. Their common sign is interest in using particular institutions for 

support of their business by way of advisory or financing providing.  

 

The ninth cluster (pink colour) presents small production companies in the agricultural sector, forestry and 

fishery, acting over ten years at the market when using credit and leasing as external financing. The following 

common sign of these companies is that in the past, they used financial support from the state by way of 

donations.  
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Fig. 7. Hierarchic cluster analysis of the companies in Slovakia after general characteristics 

Source: own processing in JMP 

 
Through the creation of cluster analysis according to the internal sources, using the study is in the following 

dendogram. According to the results, there are 6 clusters. Every cluster includes companies, mutually similar and 

on the other hand, they are different from other clusters.  

 

The first cluster (red) presents small companies whose situation is gradually improving. The companies are active 

in foreign trade.  

 

The second cluster (green colour) presents small, limited companies planning to extend their activity by other 

branches.  

 

The third cluster (blue colour) is presented by production SMEs, using mostly internal forms of financing.  

 

Micro companies acting in Košický create the fourth cluster (orange colour). They use internal sources and are not 

interested in any external forms of financing in the future.  

 

The fifth cluster (mint colour) presents small limited companies acting in services.  

 

Micro companies - limited companies acting in the market over ten years - comprise the sixth cluster (purple 

colour). They have good internal sources for their activities and are not interested in using any external financing 

method.  

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(4)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

           2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(4) 

 

62 

 

 
Fig. 8. Hierarchic cluster analysis of the companies, according to the internal sources using 

Source: own processing in JMP 

 
Four clusters are rising through clustering according to the criteria companies use for their activities and external 

ways of financing.  

 

The first cluster (red colour) presents medium companies acting for over ten years in the market, using external 

financing sources by leasing. Still, they do not plan to use any other ways.  

 

The second cluster (green colour) created by SMEs, acting over five years at the market, did use external 

financing through credit and leasing in the past, but any special form of external funding.  

 

The third cluster (blue colour) presents SMEs - limited companies. The companies used external financial sources 

through credit and leasing but had no interest in other external sources.  

 

The fourth cluster (orange colour) presents small production companies acting for over ten years in the market. 

The primary external sources for the financing are state support by donations and EU funds.  

 
Fig. 9. Hierarchic cluster analysis of the companies, according to the external financing use 

Source: own processing in JMP 
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Nine clusters appear through cluster analysis in the companies from the view of a special form used to finance 

business activities.  

 

The first cluster (red colour) presents micro and small limited companies that act in the area of business. The 

companies were only interested in using any special form of external financing.  

 

The second cluster (green colour) presents micro and medium limited companies from the construction sector in 

the region Nitrianský and Prešovský. The companies were not interested in the particular form of external 

financing.  

 

The third cluster (blue colour) presents medium limited and joint stock companies from the construction sector. 

All companies used at least one of the special forms of external financing in the past.  

 

The fourth cluster (orange colour) consists of SMEs from the region Bratislavský and Trnavský, doing business in 

the industry where any company is interested in special external financing.  

 

The fifth cluster (mint colour) consisted of medium limited and joint stock companies from the industrial sector, 

when the majority used external financing through special financial sources.  

 

The sixth cluster (purple colour) presents micro and small limited companies; when that was all interested in 

using special external financing.  

 

The seventh cluster (yellow colour) presents micro companies and small traders. The companies do business in 

the region Košický; in the past, they were not interested in particular external financial sources.  

 

The eighth cluster (turquoise colour) presents SMEs' limited companies when using external sources of special 

financing of the business in the past.  

 

The ninth cluster (pink colour) presents small businesses with influence in Nitrianský. They are from the 

industrial sector when a most used unique form of external financing.  

 
Fig. 10. Hierarchic cluster analysis of the business according to the special form of the financing 

Source: own processing in JMP 
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From the view of modern financing use, nine clusters consist of the companies:  

The first cluster (red colour) presents micro and small limited companies. Any company did use the modern form 

of external sources.  

 

The second cluster (green colour) presents micro and small limited companies using in past time one of the 

modern forms of external financing.  

 

The third cluster (blue colour) consists of micro and medium industrial companies doing business in the industry. 

Now they need an external form of financing using modern forms.  

 

The fourth cluster (orange colour) consists of small limited companies doing business in the western part of 

Slovakia that were not interested in any modern form of external financing in the past.  

 

Micro companies and small traders acting in the region Košický create the fifth cluster (mint colour). The 

companies did not use external financing by way of modern form.  

 

The sixth cluster (purple colour) presents limited micro companies in services, using something other than 

modern external financing.  

 

The seventh cluster (yellow colour) presents SMEs' limited companies from the area of construction, which did 

not have interest in external sources from modern forms of financing.  

 

SME production companies in the Nitrianský region, which did not use modern external resources, created the 

eighth cluster (turquoise colour).  

 

The ninth cluster (pink colour) consists of small companies (limited companies) and traders from the area of 

service. Only at present did they use any modern form of external financing.  

  
Fig. 11. Hierarchic cluster analysis of the companies, according to the modern external financing 

Source: own processing in JMP 
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According to the previous analysis with the primary orientation to the financing of the Slovakian business, we can 

find answers to the questions regarding which financial sources are used or not, together with a determination of 

the reasons for not using some financial sources. The exciting finding is that despite the broad possibilities, 

companies vastly prefer in the present time mostly the same financial sources. Most companies use internal 

sources – 61%, which is positive. Companies with a shortage of internal sources are trying to find external 

sources. Through questionnaire research, we found out the companies prefer mostly bank credit. Yet 58% of the 

companies did use bank credit. The main reason is that bank credit is the most available external source. The main 

advantage of bank credit is that companies with negative economic results could also obtain the credit. Leasing 

seems to be also a significant external source of business financing. Still, more and more companies – 63% did 

use already leasing. The reason could be leasing supports cash flow, not demanding working capital. At the same 

time, leasing could save money for the owner. The other special sources and modern forms of external financing 

are preferred only by the low rate of the companies. The companies mentioned that the primary reason was the 

shortage of information.  

 

4. Discussion 

 

The key result of the paper is a comprehensive approach to the practical use of creating clusters and, based on 

them, deciding on the evaluation and selection of an effective form of financing. The other results show low use 

of a modern form of financing, such as factoring and forfeiting, which still need to be used in Slovakia; 

Organisations in Slovakia use minimally modern forms for funding, and despite their advantages, they are present 

only on a theoretical level The reason is, the organisations mentioned have the conservative behaviour of the 

owners, as well as insufficient information on these forms of financing. Some organisations consider this a 

primary source for not using these forms in timely and administrative demand, as well as corruption. Yet also, 

successful organisations must face various appeals while entering the local and national capital market. The key is 

a balance between credit financing and other external sources used. The research showed that SMEs acting in the 

market over five years use mostly external sources, credit, and leasing. Medium-limited organisations working in 

the area of construction use mostly particular forms of financing. Modern forms are preferred only in micro and 

small limited organisations, which use one of the available instruments.  

 

Many other authors are presently solving the task of business financing since the issue is topical due to the 

demand for financial resources. Organisations have to use external sources since internal ones a limited. 

According to Titman and Wessels (1988), Drobetz and Fix (2005), preference for external sources is related to the 

scale of the business. The bigger the company, the higher the rate of external sources is needed; while searching 

for external sources, the companies encounter information asymmetry.  

 

Harris and Raviv (1988) claim that business volume and assests structure matter. The more tangible assets the 

company have, the higher indebtedness.  

 

If organisations want to be competitive, they must permanently develop and innovate, increasing invested 

financial sources (Doroshenko et al., 2016).  

 

According to Farinós et al. (2022), the position of the managers’ tasks in the company and their opinions on 

business financing is also important to study. Moreover, cash management can help improve the business's 

financing (Latorre and Ángel, 2022).   

 

During the pandemic, To et al. (2022) studied the influence of COVID-19 on the financial markets and found 

different impacts and possibilities to find finance in the financial markets (see Baker et al., 2020; Mura and 

Buleca, 2012).  
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Compared with the literature, the paper's novelty is that Slovakia, as part of V4, presenting post-communist 

countries, has slow onset on the modern form of financing compared with well-established EU countries, showing 

the necessity to speed up this transformation. Since the research is orientated toward SMEs, which typically lack 

financial management specialists, the results provide valuable information needed for the SMEs' management 

quality enhancement.  

 
5. Conclusions 

 

Business financing will be a permanently up-to-date and essential theme since an effective economy with capital 

and obtaining financial sources are vital for the business. Organisations should decide which source is the 

proper, contributing to the expected goal and benefit. Organisations can be very successful if they manage rational 

treatment with financial resources. Presently, most startups and organisations that have been acting in the market 

for a long time need help to finance their future growth. Membership of Slovakia in the EU brought several 

advantages and higher measures of competitiveness. 
 
In the frame of the contribution, we found out the organisations finance their activities primarily from internal 

sources, which can present a significant advantage on the one hand against the organisations that use mostly 

external sources. Small organisations generally have a lower rate of external sources. The bigger the company, the 

higher rate of external sources for financing used due to better debt diversification. The bank institutions consider 

such organisations less risky, and therefore, credit resources are more available. Despite the significant number of 

financing possibilities, most organisations prefer "old" known financing methods through banks. Presently bank 

financing is the most important source for obtaining financial means. Organisations, which also use external 

financing, vastly prefer credit. Due to the liability for a more extended period, they prefer mostly short-term 

sources, which are more available for the business. Presently, financing through leasing is increasingly attractive 

when the main advantage is cash-flow support. A majority of organisations prefer financial leasing. Due to the 

fact the analysed organisations produce a sufficient measure of profit, their creditability is higher, and they are 

less risky for the bank institutions. Even though many authors have an idea that organisations prefer external 

sources following their volume, it is necessary to mention that more than the company's size, it is a decisive factor 

in using external sources; hence, a proper financial strategy is crucial. Qualitative elaboration of the company's 

financial strategy presents a significant indicator influencing the company's financial result. Improper planning 

could lead the business to bankruptcy.  

 

The results of the study will be a valuable platform not only for all interested actors of traditional approaches but 

also for creators of financial policies and business policies, as well as creators of national and regional 

development strategies to support the development of the business environment and thereby increase national and 

international competitiveness. The study's results will also support the building of a platform for the future 

implementation of other comparative analyses on this issue. 

 

Since the present research is limited to any representative of the analysed companies, not orientated to the 

respondent position in the company, the task of the future possible analysis is to differentiate the results according 

to respondents' assignments. It means studying the different opinions of the shareholders, managers, employees, 

etc., as well as considering the gender of the respondents. Moreover, the presented research was during the 

pandemic; therefore, future research can be orientated to the business-financing situation after the pandemic with 

a consequent comparison of the results and the situation in other countries or regions.  
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Abstract. The inclusion of sustainability criteria in the investment decision processes requires application of tools that consider the vague 

nature of sustainable characteristics. Fuzzy approach can process the vagueness of sustainability measures. The aim of the paper is to 

develop a suitable model of the fuzzy assessment of investment alternatives measured by Sustainability Utility Index. Its scheme is 

described methodologically as a three-stage system of multi-criteria ex-ante evaluation. An algorithmic conception of the system is 

performed at its third stage by a “fuzzy processor”. The fuzzy model is applied to the task of the optimal type of building machinery 

selection in view of the cost and sustainable criteria. The results enable the manager to optimize his/her decision, who aims to minimize the 

investment and operation costs of the building machinery. Compared to the fuzzy approach based on Mandani´s system, our model avoids 

several complications associated with the semantics of fuzzy implications in various fuzzy logics, it is more user friendly and easily 

algorithmized. This model is thus suitable to apply not only in corporate sphere but also in areas of ecology, sociology, economics. The 

limits of the fuzzy system are twofold - on the general level the fuzzy systems lack the ability to learn and memorize; determining or tuning 

a suitable membership function and fuzzy rules is not always clear. The challenge is first to test the model in the corporate sphere and 

second to acquaint potential users with this computationally undemanding fuzzy procedure. 

 

Keywords: multi-criteria decision-making; corporate production; ex-ante evaluation; fuzzy processor; fuzzification table; sustainability 

utility index 
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1. Introduction to the issue of sustainability in corporate decision-making 

 

A socially responsible company assumes responsibility for the impacts that result from its activities. It integrates 

environmental, social and ethical views, consumer interests and human rights into its strategy and business 

activities (Clarke & Boersma, 2017; Pan et al., 2022; Skare & Porada-Rochon, 2022). Corporate social 
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responsibility is based on the same pillars as sustainable development - both concepts are based on the same basic 

principle of the Triple Bottom Line (Hammer & Pivo, 2017). Business practice shows that most companies strive 

to promote the principles of social responsibility and sustainability in order to improve the image, reputation and 

brand. Good reputation increases stakeholder confidence in society (Kim, 2019; Gavurova et al., 2022; Belas et 

al., 2022). This goes hand in hand with growing customer satisfaction and loyalty, which can have a positive 

impact on economic results (Eklof et al., 2020). Businesses are responding to the shift in thinking of modern 

customers towards the principles of sustainable development (e.g., the number of consumers who take into 

account whether the product is eco-labelled, etc.) and trying to meet their expectations (Gold & Schleper, 2017). 

According to Nadanyiova & Das (2020), companies promoting corporate social responsibility are driven mainly 

by millennials, who prefer brands that use this approach as a means of communication with this group of 

customers. 

 

Sustainability of production has become a global problem, especially in developed and rapidly developing 

countries (Yu et al., 2022; Xu et al., 2021; Qin et al., 2021; Susanto et al., 2017). An improved corporate 

sustainability performance does not automatically lead to an improved sustainability in the systems in which the 

company operates (Wyborn et al., 2019). Thus, it is necessary to identify a comprehensive evaluation framework 

in order to analyse whether an improving corporate sustainability can make a positive contribution to sustainable 

development in a broader sense. This includes first and second level performance of assessments (Awasthi et al., 

2018). At the first level, direct impacts on sustainability are assessed, focusing on efficiency issues, while 

sustainability performance in a broader sense focuses on systemic efficiency and covers the impacts of 

sustainability on society and nature as a whole. This problem is often solved as a multicriteria optimization 

problem (Franciosi et al., 2018). 

 

Incorporating principles of sustainability in the business decision-making processes requires the application of 

tools that can cover the vague concept of sustainable measures (e.g., quality of the relationship with the 

surrounding community, various forms of social and moral obligations, etc. – see Rostamnezhad et al., 2020). 

Karkalíková & Strhan (2018) analyzed the factors that affect the company's overall performance and also 

determined what factors can cause the company certain problems. This article focuses on a procedure by means of 

which a decision-maker, which takes into account vaguely defined parameters of sustainable development 

relevant to the company activities, reaches a rational solution. This solution should be an acceptable compromise 

of the requirements of all parties involved, i.e., the requirement to ensure the increase of the value of the company 

and to reflect the responsibility for the consequences of the company's activities. 

 

The central aim of the paper is to develop a three-stage model of the fuzzy assessment of a sustainable production 

in terms of its cost indicators and vague sustainable characteristics. Within it we ask the question: RQ1 “Does the 

fuzzy model of multi-criteria evaluation have the property to state a rational decision from the point of view of 

stakeholders and principals of sustainability?”. Furthermore, we ask: RQ2 “Is there an intersection of agreement 

as well as differences in demands between the here presented fuzzy procedure and other model/models based on 

fuzzy logic?”. 

 

The paper is structured to the review, methodological and practical part. The review part captures a selected 

overview of techniques for decision-making utilized in the case of vague and uncertain entry data. Methodology 

provides the insight to the basic principles of the fuzzy approach. This technique is applied to the solution of a 

machinery selection based on the cost and vague input parameters. Conclusion part summarises the most 

important points and discusses results and findings. 
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2. Review part         

    
Problems with understanding sustainability, and its modelling, evaluating and managing, falls under the so-called 

“wicked problems” (Lönngren & Van Poeck, 2021). One of the main challenges in the sustainability issues, which 

addresses wicked problems, is the existence of uncertainty. To understand the tools that can assist the decision-

makers under uncertainty is thus necessary (Bogachov et al., 2020). Starting from heuristics to the modern 

computational tools of dealing with uncertainty is a vast area of research. Let us mention e.g., Ahi et al. (2018) 

who proposed an original probabilistic weighting model for systematically allocating priorities in sustainability 

measurement; Mishra et al. (2020) who applied sensitivity analysis in order to get optimal feasible solution that 

validate the sustainable economic production; Ladu & Morone (2021) who introduced the scoring tool consisting 

of 48 sustainability indicators with proposed metrics based on existing standards, methodologies and best 

practices in sustainability assessment. The artificial neural networks were used by Vochozka et al. (2019) to 

analyse the sustainable investments in the capital market. The data envelopment analysis was proved to be an 

appropriate approach to select efficient sustainable projects (Fiala, 2018). The sustainability of a company's 

performance is largely dependent on the company's employees. Kováříková et al. (2021) considered setting up an 

incentive system for the company's employees, which leads to maintaining or even increasing their performance 

as well as the performance of the whole company. Lavičková et al. (2021) identified the possibility of using 

subsidized language courses by the employer as the main motivational benefit for maintaining / increasing 

employee performance.  

 

Fuzzy logic is an approach that has been effectively used to decide within sustainability assessments made under 

uncertainty (Ziyadin et al., 2019; Kelemen et al., 2022; Gavurova et al., 2022). It has been proved that it closely 

approximates human decision-making and perception processes. Fuzzy logic enables the researches to normalize 

quantitative and qualitative sustainability indicators and evaluate indicators with a vague definition (Zarte et al., 

2018; Skare et al., 2023 a,b). In this fuzzy spirit we briefly review some of the fuzzy techniques utilized in 

managerial problems regarding sustainable investment decisions. 

 

Technique for Order Performance by Similarity to Ideal Solution (TOPSIS) developed by Hwang & Yoon (1981) 

and Intuitionistic Fuzzy Sets mathematically defined by Atanassov (1994) are applied in Onat et al. (2016) for a 

hybrid life cycle sustainability assessment for different conventional and alternative vehicles technologies. Expert 

judgement is projected to weight setting and applied to each dimension of different alternatives. 

 

Zarte et al. (2018) present a concept for a fuzzy inference model to evaluate short- and mid-term production 

planning programs taking into account sustainable indicators. The formulation of the model lies upon common 

methods and fuzzy operators from the fuzzy set theory. As the authors state, the research can specifically support 

decision-making in e.g., decreasing production costs, saving resources, and improving employees’ wellbeing. The 

drawback can be seen in not testing the functionality of the designed concept in practical use. 

 

Wang (2019) used the fuzzy c-means model to predict the financial distress of companies listed on the Shenzhen 

and Shanghai Stock Exchange. Using the model used, he identified a total of 11 financial indicators, which can be 

used to predict the risk of financial distress with very different prediction results. 

 

Hašková (2016) applied fuzzy logic to the evaluation of partial components of the business environment in 

selected European and Asian countries. These were levels of corruption, economic and political stability. 

 

Boloș et al. (2019) propose a fuzzy logic tool for the assets acquisition. The algorithm lies on three main 

components - the matrix of the membership degree as fuzzy triangular numbers, the vector of the global 

membership degree, the maximum of the global membership degree. The result of two scenarios test of asset 

acquisition states that the acquisition cost of the assets can be well combined with their economic performance. 
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Amiri (2010) proposes a new methodology to provide an approach for assessing alternative projects to assist a 

decision-maker to select the best candidate. Within the AHP and fuzzy TOPSIS techniques author utilizes 

linguistic criterial preferences. The AHP (whose algorithm was developed by Ateş et al., 2006, who justified its 

application in the performance evaluation of a faculty in any department of any university) is used for analysing 

the structure of the problem and determining weights of the criteria. The fuzzy TOPSIS method (a general view of 

which development is precisely given by Nădăban et al., 2016) is used to obtain final ranking. The analysis 

confirms the importance of correctly set criteria weights in fuzzy TOPSIS method (also dealt with e.g. in Memari 

et al., 2019). 

 

Rajesh (2019) proposes the Resilient Fuzzy Index for measuring the level of resilience of firms and the 

Performance Fuzzy Index that aids in identifying critical attributes affecting resilience in supply chains. The 

indexes could help the management in evaluating resilience capabilities of the supply chain and simultaneously 

include sustainability requirements within the decision making (Horák et al., 2020). 

 

Jankova et al. (2021) performs an easy-to-use model containing input variables that fundamentally influence the 

investment decision in the US stock market. The study uses fuzzy Sugeno inference system T2FLS type. The 

T2FLS is then compared, based on statistical measures RMSE, R2, MAE, MAPE, with the T1FLS type of both 

Sugeno and Mamdani. The authors prove that compared to type-1 fuzzy logic using type-2 fuzzy logic leads to 

more realistic and accurate results. Authors justify the higher performance of type-2 fuzzy logic system mainly 

due to the three-dimensional membership function of the general type-2 fuzzy set (also confirmed in Muljono et 

al., 2018). 

 

Sugeno fuzzy inference system is regarded as an alternative to Mamdani’s system - both are often subjected to 

comparison (e.g., Saleh et al., 2017; Chaudhary, 2019). Comparing Sugeno´s and Mamdani´s defuzzification 

process, the Mamdani´s is more computationally efficient, as it uses a weighted average or weighted sum of a few 

data points rather than compute a centroid of a two-dimensional area (Chaudhari, 2014). Janková & Dostál (2021) 

justifies the usage of the fuzzy inference system of the Mamdani type for the model construction to support 

investment decisions in Exchange-Traded Funds as it operates better with unstructured or poorly structured input 

data than the Sugeno type. 

 

Amaral et al. (2019) propose the use of Computational Intelligence algorithms to predict cryptocurrencies values 

based on historical values. The Mamdani system is applied to suggest what to do with the invested value. 

Experiments show that the proposed approach is promising and competitive with alternatives reported in the 

literature. 

 

When dealing with sustainable “fuzzy” issues many articles prefer the Mamdani ´s approach. As an example, let 

us mention Hendiani & Bagherpour (2019) who evaluated a sustainable construction, which ought to enhance the 

quality of social, environmental, and economic practices by stating the sustainability level and identifying the 

weaknesses and improving them. The reasons lay in the benefits that Mamdani´s method offer: intuitiveness, 

suitability to human inputs, interpretability of the rule base, etc. 

 

3. Methodology: the fuzzy approach 

 

Let the set U be a field of consideration or discussion (universe). Let μA: U → 0,1 be a membership function and 

let A = {(y, µA(y)): y  U} be the set of all pairs (y, µA(y)), in which the number 0 ≤ µA(y) ≤ 1 states the degree of 

membership of the pair (y, µA(y)) to the set A on the given y  U. Then A is a fuzzy subset on the universe U. The 

significant characteristic of the fuzzy subset A is its support UA = {y: 0 < µA(y) ≤ 1, y  U}  U. In terms of fuzzy 

logic µA(y) = |y  UA|, where |y  UA|, denotes the degree of veracity of the proposition that y is the element of the 
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support of the fuzzy set A. The element y  U with µA(y) = 0.5 is called the crossover point in A. Values that are 

greater than 0.5 signal that the element y rather belongs to UA, the values smaller suggest it rather does not belong 

to it (the details in e. g., Běhounek & Daňková, 2016; Padilla-Rivera et al., 2021). 

 

The fuzzy subset A (whose support UA  U  R, where R is the set of real numbers, and its function µA is gifted 

by the property of normality and convexity (i.e., at least in the case of one element x  UA it applies µA(x) = 1, and 

µA(x´) ≥ min{µA(x1), µA(x2)} for all x´ x1, x2  UA) is called the fuzzy number (Torkabadi et al., 2018). The 

fuzzy numbers are also formal models of linguistic terms (i.e., expressed in natural language) of variables 

occurring in managerial decision-making tasks (see e.g., Holčapek et al., 2021). 

 

Linguistic variables thus acquire their values at two levels: at the linguistic level and the numerical level. At the 

linguistic level they are usually performed by terms (fuzzy numbers) of the type, e.g., the low value (L), common 

value (M) and high value (H); at the numerical level they are represented by the real numbers from the interval U 

= 0, 100 (in detail, e.g., Hašková & Fiala, 2019). 

 

The relationship between the two mentioned levels of values of the linguistic variable is evident from the 

fuzzification Table 1. It defines the projection of μ: {L, M, H} × U → 0,1 in the form μ(T, u) = μT(u), which is 

based on the model with one internal and two border fuzzy sets for the terms low (L), common (M), and high (H). 

Interval U is thus divided with the constants a, b, c, d into five sections and described by the membership 

functions (1), in which a, b, c, d  0, 100, 0 ≤ a ≤ b ≤ c ≤ d ≤ 100 are given by an expert: 

 

 

(L) 

 

 

 for  

 for , 

 otherwise. 

 

(M) 

 for , 

 for , 

 for , 

 otherwise. 

     (1) 

 

(H) 

 for , 

 for , 

 otherwise. 

 

 
Table 1. Fuzzification table 

 

Interval u ˂ a a ≤ u ˂ b b ≤ u ˂ c c ≤ u ˂ d u ≥ d 

L 1 (b – u) / (b – a) 0 0 0 

M 0 (u – a) / (b – a) 1 (d – u) / (d – c) 0 

H 0 0 0 (u – c) / (d – c) 1 

 

Source: own processing 

 

The inner nonzero fields of the fuzzification table define one-element or two-element subset h(u) = {T: T{L, M, 

H}, μ(T, u) ˃ 0} of the set {L, M, H}for each u  U. 
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4. The formulation of the three-stage fuzzy system of multicriteria alternative evaluation 

 

The scheme of the three-stage fuzzy system of multicriteria ex-ante evaluation is introduced in Fig. 1. The basic 

functions of all elements of the fuzzy system structure (the right scheme in Fig. 1) corresponds with the case of 

ex-post evaluation (certainty on the inputs side, where only specific point values enter the system at the first 

stage). The point values are the outputs of the criterion functions at the second stage entering the third stage of the 

system (block K in Fig. 1). The number v  0, 100 on output side of the block K is the numerical value of the 

output linguistic variable of the ex-post evaluated alternative.  

 

4.1 The three-stage fuzzy system of multicriteria alternative for ex-ante evaluation 

 

In the case of ex-ante evaluation, the fuzzy system appears in the situation of uncertainty on the input data side. 

At its first stage, only the uncertain data characterized by intervals of values of their possible occurrences or 

mixes of uncertain and numerical data enter the solving process (in Fig. 1 the intervals a1min, a1max…aCmin, aCmax 

to epmin, epmax). This external uncertainty is then transferred by the criterion functions to the internal uncertainty 

of the inputs to block K (see intervals x1min, x1max…xNmin, xNmax  to aemin, aemax at the second stage of the 

model), as well as to its output (see interval vmin, vmax). The right picture of Fig. 1 shows a case where some 

external uncertain data enter block K directly. They usually represent subjective quantification of qualitative data 

expressed by intervals at the value scale from 0 to 10 or from 0 to 100. 

 

 
 

Figure 1. Structure of the three-stage fuzzy system of multicriteria ex-ante evaluation 

 

Source: own processing 

 

In the first step the conversion of external uncertainty to internal uncertainty is carried out. For this purpose, the 

relations defining the individual criterion functions are translated into the language of interval algebra, defined 

and discussed by (Yuan et al., 2009). The input intervals are converted to output intervals by applying interval 

algebra operations. At the second stage of the model, N intervals are created that are presented by at most two-

element sets of their extreme values (in the case of a mix of uncertain and numerical data, the numerical value is 

considered as an interval with two identical extreme values). The Cartesian product can result in the creation of up 

to 2N N-dimensional numerical vectors entering the block K. By the gradual processing of each of them by the 

computational fuzzy algorithm, whose block scheme is in Fig. 2, a set of partial calculation results (numbers v) is 

calculated. The arithmetic mean y = (vmin + vmax) / 2 of the minimum and maximum of this set is then the 
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subjectively expected numerical value of the output linguistic variable SUI (Sustainability Utility Index) of the 

evaluated alternative. It performs the sustainable social costs. 

 

4.2 Computational algorithm of the fuzzy process 

 

The procedures by which the fuzzy system (block K) processes its numerical inputs are analogous to the 

procedures by which the human mind processes visual, auditory, tactile and other stimuli and generates 

corresponding responses. 

 

The N-dimensional vector (x1,…,xN) entering the block K is transformed into a vector (u1,…,uN) by converting the 

coordinates xi into a scale in the range 0 to 100. Its coordinates ui, i = 1,…, N, are included in the adequate input 

fuzzy sets; together they select suitable inference rules for their manipulation, define their “strength” and generate 

the membership function μagg on the field V = 0, 100 of the output linguistic variable SUI. The horizontal 

coordinate of the centre of gravity below its course μagg(v) is the result of the calculation.  

 

 
 

Figure 2. The continuity diagram of individual phases of the fuzzy approach of the computational algorithm 

 

Source: own processing 

 

In the fuzzification phase, the expected influence of the xi coordinate of the vector (x1,…,xN) on the output v is 

first taken into account. If positive, xi is converted to the internal value ui according to the formula ui = 100 · (xi – 

Ximin) / xiref, xiref = Ximax – Ximin, where Ximax, Ximin is a domain of numerical values of a linguistic variable on the 

i-th input. If the effect is negative, this formula ui = 100 – 100 · (xi – Ximin) / xiref for the conversion is used. If the 

positive effects prevail, the resulting SUI has the character of a contribution, if the negative effects prevail, it has 

the character of a harm (cost). 

 

Each i-th input, i = 1 to N, has its own fuzzification table, which generates its own set h(ui) = {Ti: Ti {Li, Mi, Hi}, 

μ(Ti, ui) ˃ 0. The Cartesian product H = h(u1)×…×h(uN) = {(T1,…,TN): T1h(u1),…,TNh(uN)} with 2α elements is 

formed from them, where α, 0 ≤ α ≤ N is the number of two-element sets h(ui) in the Cartesian product H. The 

interference rule is the element of the projection p: {L1, M1, H1}×…×{LN, MN, HN} → {L, M, H}, where L, M and 

H are the terms of the output linguistic variable SUI with a domain of numerical values V = 0, 100. The set of 

inference rules thus consists of a total 3N pairs of the type ((T1,…,TN), T), which are formulated by a 

knowledgeable expert. In the phase of inference rules application, three classes are created H (T) = {(T1,…,TN): 

(T1,…,TN)  H  p–1(T)}, T = L, M, H of decomposition of the set H according to the terms of the output 

linguistic variable SUI, where the relation p–1 is the inversion of the projection p. To each in such a way created 

class H (T) its characteristic number MT  0, 1 is then assigned: 
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 if the class is empty (H (T) = Ø), then MT = 0; 

 if H (T) ≠ Ø, then MT = max{{min{μ(T1, u1),…, μ(TN, uN)}: (T1,…,TN)  H (T)}}. 

In the processing phase of results, the fuzzy algorithm by means of the numbers ML, MM and MH restricts (cuts 

off) the courses of the functions μL(v), μM(v) and μH(v) of the terms L, M and H of the output linguistic variable 

SUI on the domain of its numerical values V = 0, 100 from the above - see Fig. 3 on the left. Then, in the 

aggregation phase, the fuzzy algorithm fuzzy logically adds their torso, by means of which it aggregates them into 

the resulting function μagg(v), which creates their “wrapping” - see Fig. 3 on the right.  

 

 
 

Figure 3. Example of cutting off the functions μL(v), μM(v), μH(v) and their aggregation into the resulting μagg(v) 

 

Source: own processing 

 

In such a way formed μagg(v) can be included in one of the seven classes based on mutual relationships between 

the characteristic numbers ML, MM and MH, as depicted in the final component of the flowchart of the algorithm 

of fuzzy process (see Fig. 4) by means of the blocks μ = μI to μ = μVII. In the case of the example shown in Fig. 3 

it follows that the path takes us through its “maze” to the class μ = μVI. For each of these classes, a general 

analytical description of the function μagg(v) is given, including formulas for calculating the values of its certain 

integrals  = vμagg(v)dv and Γ = μagg(v)dv, which are part of the defuzzification phase and whose division is the 

result of the calculation. 

 

Specifically, for the class μ = μVI, to which the example in Fig. 3 belongs, the following applies: 

µagg(v)  = ML for v < a + (b – a)·ML, 

= (v – a) / (b – a) for a + (b – a)·ML ≤ v < a + (b – a)·MM, 

= MM for a + (b – a)·MM ≤ v < c + (d – c)·(1 – MM), 

= (d – v) / (d – c) for c + (d – c)·(1 – MM) ≤ v < c + (d – c)·(1 – MH), 

= MH for c + (d – c)·(1 – MH) ≤ v. 

∫μagg(v)·dv = (a + (b – a)·ML)·ML +  

(b – a)·(MM
2 – ML

2) / 2 +  

MM ·((c – a) + (d – c)·(1 – MM) – (b – a)·MM) +  

(d – c)·(MM
2 – MH

2) / 2 +  

MH ·(100 – c – (d – c)·(1 – MH)). 

∫v·μagg(v)·dv = (a + (b – a)·ML)2·ML / 2 +  

(b – a)·(a·(MM
2 – ML

2) / 2 + (b – a)·(MM
3 – ML

3) / 3) +  

MM ·((c + (d – c)·(1 – MM))2 – (a + (b – a)·MM )2) / 2 +  

(d – c)·(c·(MM – MH) + (d/2 – c)·((1 – MH)2 – (1 – MM)2) – (d – c)·((1 – MH)3 – (1 – MM)3) / 3) +  

MH ·(5 000 – (c + (d – c)·(1 – MH))2 / 2). 
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Figure 4. The flowchart of the fuzzy process algorithm 

 

Source: own processing 

 

5. Application 

 

The fuzzy technique is applied to the optimal solution of a building machinery selection based on the cost and 

vague input parameters. Several ways exist to calculate the expected optimal life of a machinery. These methods 

incorporate the purchase price, annual operating costs and annual operating profits, and final value. It is assumed 

for the machinery to gradually lose productivity and/or the gradual increase of operating costs. The building 

company evaluative framework works both at the production system grade and the environmental and society 

grade. The task is to assess a purchase of a building machinery. 

 

5.1 Database 

 

The source estimates are based on the data research from the Albertina database (2020) and data research and 

estimates in the Czech machinery market aimed for building construction that was conducted by the authors with 

cooperation of experts of the building companies. The research resulted in four alternative variants that poses the 

technological requirements; in the next we denote them machinery A, B, C, D – Table 2. 
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The revenues from the expected annual sale of services generated by the machinery employment do not depend 

on the contemplated variant. The optimality of the choice is thus assessed according to the economic, 

environmental, and social criteria: annual expenses (A), machine operation noise (ON) and environmental 

pollution (EP). These criteria perform economic, environmental and social costs for which the lowest value is 

desirable. 

 

The entry data are presented by Table 2. The purchase price of the machineries and the economic lifetime are 

certain data. Other input data are uncertain, for which only estimates of intervals are available, i.e., A, ON and EP. 

 
Table 2. The purchase price and intervals of possible values of annual expenses (A) in thousands EUR; intervals of values of machine 

operation noise (ON) and environmental pollution (EP) 

 

 0 1 2 3 4 5 6 ON EP 

Machinery A 31,0 7, 9 11, 14 16, 20 24, 30   20, 40 50, 70 

Machinery B 42,5 5, 6 8, 10 12, 15 16, 20 20, 25 24, 30 60, 70 60, 80 

Machinery C 57,6 4, 5 7, 9 10, 12 14, 18 19, 22  30, 50 40, 60 

Machinery D 62,3 3, 4 6, 8 9, 11 12, 14 16, 20 23, 31 60, 70 50, 70 

 

Source: own processing 

 

The column 0 states the machinery purchase price. The machineries differ with their economic operation life that 

ranges between 1 – 6 years and intervals of possible values of annual operation expenses (columns 1 – 6). In Fig. 

1 on the right, the operation expenses are given as the symbols a0 to aC (aC = a4 for machinery A, aC = a6 for 

machinery B, aC = a5 for machinery C, aC = a6 for machinery D). 

 

The interval values in the ON and EP columns are the values of subjective estimates of the operation noise and 

environmental pollution projected to a scale 0, 100 by a machinery expert, where 0 is the best desirable result. 

These data perform the first stage of the three-stage fuzzy system of multicriteria evaluation of alternatives (see 

Fig. 1). 

 

5.2 Results 

 

At the first-stage of the model in Fig. 1 it is not obvious from the data of Table 2 what machinery is optimal from 

the economic, social and ecological point view. Thus, the data are used for the calculation of the interval aemin, 

aemax of the annual expenditure equivalent (AE) for each machinery A, B, C, D. The ae value calculations require 

to determine the value of cost of capital of the project; the authors with the cooperation of experts estimate it at 

the 10 % p.a. The upper limit of ae acceptability is given by 50 thousand EUR. For the annual expenditure 

equivalent (AE) it applies (Han et al., 2014): 

 

 

(2) 

where NPV is the net present value of annual expenditures, CFt is the annual expenditure at the time t = 1…t* and 

i is a discount rate at the level of the cost of capital of the project.   

From (2) we calculate the AE interval limits for each machinery. 

For the machinery A it applies: 

 aemin = (31 + 7 / 1.1 + 11 / 1.12 + 16 / 1.13 + 24 / 1.14) / (1 / 1.1 + 1 / 1.12 + 1 / 1.13 + 1 / 1.14) = 23.61, 

 aemax = (31 + 9 / 1.1 + 14 / 1.12 + 20 / 1.13 + 30 / 1.14) / (1 / 1.1 + 1 / 1.12 + 1 / 1.13 + 1 / 1.14) = 27.14. 

For the machinery B it applies: 
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 aemin = (42.5 + 5 / 1.1 + 8 / 1.12 + 12 / 1.13 + 16 / 1.14 + 20 / 1.15 + 24 / 1.16) / (1 / 1.1 + 1 / 1.12 + 1 / 1.13 + 

1 / 1.14 + 1 / 1.15 + 1 / 1.16) = 22.86, 

 aemax = (42.5 + 6 / 1.1 + 10 / 1.12 + 15 / 1.13 + 20 / 1.14 + 25 / 1.15 + 30 / 1.16) / (1 / 1.1 + 1 / 1.12 + 1 / 1.13 

+ 1 / 1.14 + 1 / 1.15 + 1 / 1.16) = 26.09. 

For the machinery C it applies: 

 aemin = (57.6 + 4 / 1.1 + 7 / 1.12 + 10 / 1.13 + 14 / 1.14 + 19 / 1.15 / (1 / 1.1 + 1 / 1.12 + 1 / 1.13 + 1 / 1.14 + 1 

/ 1.15) = 25.3, 

 aemax = (57.6 + 5 / 1.1 + 9 / 1.12 + 12 / 1.13 + 18 / 1.14 + 22 / 1.15) / (1 / 1.1 + 1 / 1.12 + 1 / 1.13 + 1 / 1.14 + 

1 / 1.15) = 27.58. 

And for the machinery D it applies: 

 aemin = (62.3 + 3 / 1.1 + 6 / 1.12 + 9 / 1.13 + 12 / 1.14 + 16 / 1.15 + 23 / 1.16) / (1 / 1.1 + 1 / 1.12 + 1 / 1.13 + 1 

/ 1.14 + 1 / 1.15 + 1 / 1.16) = 24.63, 

 aemax = (62.3 + 4 / 1.1 + 8 / 1.12 + 11 / 1.13 + 14 / 1.14 + 20 / 1.15 + 31 / 1.16) / (1 / 1.1 + 1 / 1.12 + 1 / 1.13 + 

1 / 1.14 + 1 / 1.15 + 1 / 1.16) = 27.62. 

The resulting limits of AE, ON and EP are summarized in Table 3. They perform the data at the second- stage of 

the model in Fig. 1. As we see, machinery B shows the best outcomes in terms of the economic criterion AE. 

However, the criteria ON and EP rank it as the worst variant.  

 
Table 3. Intervals of possible values of annual expenditure equivalent (AE) in thousands of EUR, machine operation noise (ON) and 

environmental pollution (EP) of machinery A, B, C, D 

 

Variant / Criterion AE ON EP 

Machinery A 23.61, 27.14 20, 40 50, 70 

Machinery B 22.86, 26.09 60, 70 60, 80 

Machinery C 25.3, 27.58 30, 50 40, 60 

Machinery D 24.63, 27.62 60, 70 50, 70 

 

Source: own processing 

 

The problem is thus going to be resolved at the third stage of the model – in block K (see Fig. 1 on the right). 

 

The block K is entered by the numerical vectors (ae, on, ep), ae  0, 50, on  0, 100, ep  0, 100 of the triple 

of linguistic variables AE, ON and EP with terms Li, Mi and Hi, i = ae, on, ep. Let us assume their fuzzification 

tables are symmetric and, except for the indices, they are identical (i.e., for all i = ae, on, ep it applies: ai = 20, bi = 

40, ci = 60, di = 80). 

 

From the block K the number v  0, 100 of the linguistic variable SUI is derived with the terms L, M and H that 

has a character of sustainable economic, social and environmental costs. The set of inference rules of the type 

((Tae, Ton, Tep), T), Ti{Li, Mi, Hi}, T{L, M, H} has 33 elements formed by the strategy of the predominant 

element. This strategy assigns to the given left side of the rule the very term T, which prevails on the left side. If 

there is no such a prevailing term T, the term M is chosen. 

 

By converting the coordinates of the numerical vector xi into a scale in the range 0 to 100 we get the recalculated 

vectors (u1, u2, u3), for which it applies: u1 = 100  ae / 50 = 2  ae, u2 = on and u3 = ep. In the general case, to 

obtain the outputs vmin and vmax, it would be necessary for all machineries to calculate the values of v to the eight 

recalculated vectors of all combinations of the interval limits of uncertain values. In this case the combination 

(u1min, u2min, u3min) for vmin and (u1max, u2max, u3max) for vmax is fully sufficient.  
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The flowchart of the fuzzy algorithm (see Fig. 4) leads to a system of equations of the class μ = μVI (stated above 

the Fig. 4) based on which the results are calculated. The results vmin, vmax of the fuzzy procedure in the bock K 

and arithmetic mean y as SUI index are summarized in Table 4.  

 
Table 4. The results vmin, vmax of the fuzzy procedure in the block K and y of analysed machineries representing the SUI index 

 

Machinery A: 

 vmin: h(u1min) = h(47.22) = {Mae}, h(u2min) = h(20) = {Lon}, h(u3min) = h(50) = {Mep}, H = {(Mae, Lon, Mep)}, ML = 

MH = 0, MM = max{{min{1, 1, 1}} = 1, μ = μVI, vmin = 2000 / 40 = 50. 

 vmax: h(u1max) = h(54.28) = {Mae}, h(u2max) = h(40) = {Mon}, h(u3max) = h(70) = {Mep, Hep}, H = {(Mae, Mon, Mep), 

(Mae, Mon, Hep)}, ML = MH = 0, MM = max{{min{1, 1, 0.5}, {min{1, 1, 0,5}} = max{0.5, 0.5} = 0.5, μ = μVI, 

vmax = 1250 / 25 = 50. 

 yA = (50 + 50) / 2 = 50. 

Machinery B: 

 vmin: h(u1min) = h(45.72) = {Mae}, h(u2min) = h(60) = {Mon}, h(u3min) = h(60) = {Mep}, H = {(Mae, Mon, Mep)}, ML 

= MH = 0, MM = max{{min{1, 1, 1}} = 1, μ = μVI, vmin = 2000 / 40 = 50. 

 vmax: h(u1max) = h(52.18) = {Mae}, h(u2max) = h(70) = {Mon, Hon}, h(u3max) = h(80) = {Hep}, H = {(Mae, Mon, Hep), 

(Mae, Hon, Hep)}, ML = 0, MM = max{{min{1, 0.5, 1}} = max{0.5} = 0.5, MH = max{min{1, 0.5, 1}} = 

max{0.5} = 0.5, μ = μVI, vmax = 2341.66 / 37.5 = 62.44.  

 yB = (50 + 62.44) / 2 = 56.22. 

 

Machinery C: 

 vmin: h(u1min) = h(50.6) = {Mae}, h(u2min) = h(30) = {Lon, Mon}, h(u3min) = h(40) = {Mep}, H = {(Mae, Lon, Mep), 

(Mae, Mon, Mep)}, ML = MH = 0, MM = max{{min{1, 1, 1}} = 1, μ = μVI, vmin = 2000 / 40 = 50. 

 vmax: h(u1max) = h(55.16) = {Mae}, h(u2max) = h(50) = {Mon}, h(u3max) = h(60) = {Mep}, H = {(Mae, Mon, Mep)}, ML 

= MH = 0, MM = max{{min{1, 1, 1}} = 1, μ = μVI, vmax = 2000 / 40 = 50.  

 yC = (50 + 50) / 2 = 50. 

Machinery D: 

 vmin: h(u1min) = h(49.26) = {Mae}, h(u2min) = h(60) = {Mon}, h(u3min) = h(50) = {Mep}, H = {(Mae, Mon, Mep)}, ML 

= MH = 0, MM = max{{min{1, 1, 1}} = 1, μ = μVI, vmin = 2000 / 40 = 50. 

 vmax: h(u1max) = h(55.24) = {Mae}, h(u2max) = h(70) = {Mon, Hon}, h(u3max) = h(70) = {Mep, Hep}, H = {(Mae, Mon, 

Mep), (Mae, Hon, Hep)}, ML = 0, MM = max{{min{1, 0.5, 0.5}} = max{0.5} = 0.5, MH = max{min{1, 0.5, 0.5}} = 

max{0.5} = 0.5, μ = μVI, vmax = 2341.66 / 37.5 = 62.44.  

 yB = (50 + 62.44) / 2 = 56.22. 

 

 

Source: own processing 

 

Since yA = yC < yB = yD, machineries A and C should be preferred to B and D. 

 

6. Discussion 

 

We applied the three-stage fuzzy model that sophisticatedly projected the results of partial criteria AE, ON and EP 

into the value y representing the here introduced “Sustainability Utility Index” (SUI). The alternatives were given 

by four equally powerful building machineries differentiating in their lengths of economic life, expenditure and 

cost characteristics, and the vague characteristics of traffic noise and environmental pollution.  

 

Regarding the RQ1 “Does the fuzzy model of multi-criteria evaluation have the property to state a rational 

decision from the point of view of stakeholders and principals of sustainability?” we state that the used version of 

the fuzzy model is optimally set to solve multicriteria problems under conditions of uncertainty and different 

characteristics of input variables. The result of the fuzzy process allows the stakeholders to take optimal decisions 

in view of financial and sustainability criteria. Specifically in this study, SUI measured by y points to the optimal 

choice from a set of considered alternatives, which is yA = yC < yB = yD.  Machineries A and C should be 

investment-preferred as their complex contribution to the cost minimalization and sustainability pursue is better. 
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The specifics of the fuzzy method allow the users to consider and process inputs of diverse nature and thus enable 

a wide application when deciding on the optimal choice and setting properties of machinery from the operational 

point of view and on the industrial investment management strategy. The first aspect was confirmed by Luo et al. 

(2020) when developing one-tail confidence-interval-based fuzzy testing method to evaluate quality characteristic 

of machinery while considering statistical parameters of process management.  From the strategic point of view 

good results were achieved by Ghorabaee et al. (2018) who applied the hybrid approach based on the fuzzy 

extension of Stepwise Weight Assessment Ratio Analysis and Criteria Importance Through Inter Criteria 

Correlation methods for sustainability assessment of construction equipment. Ayağ & Özdemir (2006) understood 

the need to support the sustainable development of the manufacturing industry with regards to various 

uncertainties of waste components (Hašková et al. 2019). They proposed fuzzy comprehensive evaluation method 

based on the process of analytical hierarchy of fuzzy extension.  

 

Generally, we can state that the fuzzy methods differ in the degree of complexity of the computational process 

and the volume of reflected data (Skare et al. 2023a,b). The first point is a consequence of different versions of 

fuzzy approaches used, the second point is given by the characteristics of the problem and the scope. 

 

Regarding RQ2 our presented inference fuzzy system most resembles the Mamdani´s inference system. The 

difference between Mamdani's and our approach is that Mamdani´s rules are based on fuzzy implications (i.e., 

deductively invalid modus ponens judgments), while rules used by our approach are based on the “principle of 

extension” (an n-dimensional case of image induction). Therefore, our system avoids several complications 

associated with the semantics of fuzzy implications in various fuzzy logics, it is more “user friendly” from the 

point of view of a manager and a user and it is easily algorithmized. Unlike Mamdani´s and other fuzzy systems, 

whose behavior is derived from mathematical models of open-loop process control (Aksjonov et al., 2020; 

Camacho et al., 2021), this fuzzy system mimics the processes ongoing when solving problems intuitively and 

deductively in the human mind. 

 

Conclusions 

 

The sustainability measures (economic, environmental, and social) were treated within the multicriteria ex-ante 

evaluation of alternatives of production systems in terms of uncertainty of input data. Sustainability criteria were 

expressed by sustainable parameters of a vague nature.  

 

The professional and scientific literature describes many methods that are used to solve multicriteria decision-

making problems under vague inputs and uncertain conditions. The fuzzy approach suits this type of tasks very 

well. Compared to classical methods, its main advantage is that it approaches to human thinking and the way 

people express themselves. Thus, it is possible to model the meaning of words and expressions using the theory 

of fuzzy sets. As a result, fuzzy systems achieve more realistic outcomes than conventional systems. 

 

The novelty of the paper is a construction of the three-stage model of the fuzzy assessment of a sustainable 

production in terms of its cost indicators and vague sustainable characteristics. The third step of the model is a 

computational algorithm the “fuzzy processor” the core of which is introduced in methodology. The fuzzy 

technique was applied to the optimal solution of a building machinery selection based on the cost and vague 

input parameters.  

 

We see two-fold limits of the fuzzy system application: 1) on the general level the fuzzy systems lack the ability 

to learn and memorize 2) determining or tuning a suitable membership function and fuzzy rules is not always 

clear; an extensive testing often fails to say how many membership functions are needed.  
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The strengths of our system are its intelligible and computationally undemanding procedure, which helps the 

managers when solving problems with sharp and vague inputs considering the maximum uncertainty in the 

occurrence of linguistic variables considered.  This fuzzy application provides managers with a faster, more 

accurate and more user-friendly method in comparison with methods based on analytical description. Thus, it 

aims to optimize the manager's decision, who minimizes the investment and operation costs of the building 

machine. The future challenge is to acquaint potential users with this computational tool. The aim of the paper 

both on the theoretical and application level specified by two RQ was fulfilled. 
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Abstract. This article is based on an extensive longitudinal quantitative and qualitative analysis of a wide sample of Czech companies 

of various types and sizes. The focus is on the development of trends in employee motivation for education within Czech companies 
(N=1114) in the years 2016 and 2021. The aim is to analyse changes in the application of individual motives in time and to examine in 

detail their relationship to company size. Whereas the majority of current research into this topic examines the intrinsic motivation for 
education directly among employees, this article deals with the extrinsic sphere and concentrates on motivation strategies from the point 

of view of companies in the examined period and the effects of the Covid-19 pandemic. Three external motives for employee motivation 
were examined in detail, namely career growth, financial remuneration, and the inclusion of education in regular evaluations. The 

research results suggest that large companies pay greater attention to motivating their employees to participate in further education, and 

that regardless of company size, companies prefer using non-financial means to do so, which is in line with current trends. 
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1.  Introduction   

A qualified workforce is one of the most important factors of competition (Almotairi, et al., 2019). Mabey, et al. 

(1998) consider permanent education to be one of the five key components of human resources management. If an 

organisation is to develop in today’s highly competitive environment, it cannot do so without the continuous 

training and development of its employees (Snieska et al., 2020; Urbancová, et al., 2021). Employee education is 

a continuous process, which leads to the adaptation of and changes in the work behaviour, knowledge, skills 

levels and motivation of employees by means of various strategies, styles and methods (Depesova, et al., 2015). 

Employees can only be competent at their work if they have the skills that the particular organisation requires, for 

which permanent education directly within companies is key. The European Commission (2018) states that 

education in the workplace can make an important contribution to both the work and private lives of adults by 

maintaining and updating their knowledge and skills. Corporate education is an effective way for employers to 

update the skills of their employees, as well as motivate and retain them, thereby improving their competitiveness. 

The results of research conducted by Bernsteiner et al. (2013) show that in recent years, the importance of further 

education has grown for the majority of employees and that the management of competences is one of the ways in 

which companies can motivate employees to participate in further education initiatives. Goldstein (1992), in 

dealing with education among employees, emphasises the importance of motivation: “Before trainees can benefit 

from any form of training, they must be ready to learn. That is, they must have the particular background and 

experience necessary for being successful in the training programme and they must be motivated.” In current 

research, the topic of further vocational education has primarily been explored from the point of view of intrinsic 

motivation (Pasaribu et al., 2022; Bartlett, 2001; Tharenou, 2001) in relation to the personality characteristics of 

an employee and their commitment to work (Bertolino, et al., 2011; Gavurova et al., 2022a).  

 

One of the prerequisites for a business to succeed in a rapidly evolving world is the ability to respond to change. 

This was confirmed during the Covid-19 pandemic, with companies having to react to situations and problems 

they had never encountered before (Gavurova et al., 2022b). This also had a major impact on the field of human 

resources management, with the pandemic revealing how difficult it is to motivate people from afar, without 

personal, face-to-face contact, and not only in terms of their further education. 

 

This notwithstanding, it is recognised that extrinsic motivation, in the form of company incentives, is also an 

important factor in motivating employees to undertake further education. We therefore set out to examine this 

issue in a sample set of Czech companies. The main focus being developments in various forms of motivation in 

the field of corporate education and how these have been affected by the Covid-19 pandemic.  

 

The aim was to determine how the importance of motivational factors for employees to participate in further 

education have changed, and how this differs according to company size. For this purpose, the years 2016 and 

2021 were selected, i.e. before and during the Covid-19 pandemic.  

 

2. Theoretical background  

The human capital of an organisation consists of the knowledge, skills and abilities the organisation can utilise to 

achieve its goals (Ahmad, et al., 2019). The people with the knowledge, skills and abilities that an organisation 

needs at a particular moment are not always available on the labour market. According to Balkova et al. (2022), 

the increasing degree of automation, and the interconnection of the digital and real worlds, creates an environment 

in which human creativity plays an essential role. Within this context, employee education is important. This can 

be understood to be a continuous process, which leads to the adaptation of and changes in the work behaviour, 

knowledge, skills levels and motivation of employees by means of various strategies, styles and methods 

(Depesova, et al., 2015; Stefko et al.. 2017). Numerous studies deal with research that has been conducted into the 

influence of employee education on company performance (Birdi et al., 2008; Collier, et al., 2011; Garavan, 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(6)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(6) 

 

91 

 

2012; Ključnikov et al., 2020). Rauch & Hatak (2016), in their meta-analysis of 56 studies focused on small and 

medium-sized enterprises (SMEs), showed that procedures for strengthening the human resource within 

companies correlated with improved company performance in all instances. Longitudinal analysis performed by 

Roca-Puig, et al. (2019) confirmed a two-way relationship between investment in human resources and 

profitability over time. It has been proven that employee education has an influence on company performance 

even in the case of managers (Aragon & Valle, 2013; Caha, 2017). The importance of education for the 

development of businesses was also confirmed by Moideenkutty, et al. (2011). Employees are holders of 

knowledge and experience, with the success of an organisation depending wholly on this and their creativity, 

attitude and performance (Belas et al., 2022, 2023). Hansen et al. (1999) argues that competitiveness is not only 

influenced by the achieved knowledge of employees, but also by the fact whether and how this knowledge is 

applied. Such knowledge also has to be shared within a company. Israillidis, et al. (2020) offer insight into what 

can happen if a company fails to share knowledge internally or has inefficient mechanisms for doing so.  

 

Rowden & Conine (2005) studied employee education and concluded that it is an efficient means of improving 

employees’ satisfaction with their work. According to their findings, employees that successfully complete 

training are also better able to satisfy the needs of their customers. In today’s business environment, the success of 

a company depends to a significant extent on the competences and motivation of its employees. Maintaining the 

motivation and involvement of employees in order to achieve the required business results is a difficult task. 

According to Milic, et al. (2020), employee education is an important factor in the solution of this challenge.  

 

Mahmoud et al. (2021) point out the differences between three generations of workers and the necessity to offer 

employees motivators that each generation appreciates in order to create and support a multigenerational 

workplace environment. 

 

Research carried out by Deloitte (2018) showed that 48% of representatives of generation Z and 44% of 

representatives of generation Y consider education and development a very important factor. In contrast, a study 

by MetLife (2013), which dealt with generation X, makes no mention of education and development as being a 

motivational factor for this generation. The findings suggested that only a third of the representatives of 

generation X see insufficient development as a reason for dissatisfaction. Zientara (2009) states that older 

employees are motivated by the desire to improve their financial situation and to remain active. Employee 

education plays a positive role in the removal of work stereotypes among older employees and also increases their 

productivity (Appelbaum, et al., 2016; Kuba & Milichovský, 2019, Xu et al., 2020). Hitka, et al. (2018), through 

their research into motivational factors in the Czech Republic, Slovakia and Lithuania, found that there are 

differences linked to nationality, but not age. In Lithuania, unlike Slovakia and the Czech Republic, motivational 

factors linked to personal development and career were considered the most important. Ližbětinová, et al. (2017) 

identify differences in employee motivation related to gender.  

 

Competence management positively affects the relationship with the employer and can therefore improve the 

motivation and the willingness of employees to perform. Training and other competence measures have an 

influence not only on personal development, but also on motivation (Mirsky, et al., 2013). Employee education is 

also linked to employability (Houben et al., 2019; Domaracká et al., 2020). By extension, the relationship with the 

employer influences staff turnover. The conditions created for knowledge sharing, and the inner motivation and 

confidence of employees are some of the factors that determine the level of staff turnover (Linhartová & 

Urbancová, 2011). 

 

Zhang & Chen (2017) illustrate the positive effects of motivation for learning on the efficacy of the learning itself 

and the ability to innovate. Vanthournout, et al. (2014) examine the relationships between workplace 

environment/atmosphere, motivation and attitudes to learning. The research showed that both workplace 

environment/atmosphere and motivation directly influence the attitude to learning among employees. Tarábková 
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(2014) emphasises the importance of the approach of managers to corporate education and their ability to 

motivate their subordinates. The better employees are informed about the educational goals, the more they are 

involved and willing to transfer their knowledge in practice. Verswijvel, et al. (2016) deal with the relationship 

between employee motivation to participate in formal educational activities, the character of their goals and their 

learning. 

 

The workplace environment is an important factor affecting the results of employee education. The term 

workplace environment can include factors such as managerial support, opportunities to apply learnt skills, 

support from colleagues, technical support, etc. (Colquitt, et al., 2000; Burke & Hutchins, 2008; Kontoghiorghes, 

2001; Lim & Morris, 2006; Martin, 2010; Krajčík, 2022). According to Puhakka, et al. (2021), the greater the 

attention paid to the learning environment within the workplace, the greater the satisfaction of an employee’s 

basic psychological needs. An employee’s motivation or desire to change their behaviour is closely related to their 

ability to gain and successfully transfer a target ability. Employees with a high self-efficacy level are usually more 

motivated and achieve greater study success (Chiaburu & Marinova, 2005). 

 

Diamantidis & Chatzoglou (2019) prove that workplace environment and management support have the strongest 

impacts (direct and indirect) on work performance, with adaptability and inner motivation directly influencing 

work performance. McLoughlin & Jennings (2018) remind us that when talking about employee motivation for 

education, it is important not to forget that the quality of educational services is also an important motivating 

factor. 

 

At present, corporate education is going through a process of huge change in relation to the Covid-19 pandemic, 

with the rapid introduction of new trends and digitalization (Ejdys & Kozłowska, 2021; Skare & Riberio Soriano, 

2022: Chen et al., 2022; Wang et al., 2022). For example, numerous companies are embracing the advantages of 

online education. Gregorc (2015) points out that new forms of education and training are making it possible to 

rationalise educational processes and motivate employees to get involved in self-study and pass on their 

knowledge to others.  

 

Increasing labour mobility requires the time- and place-independent transfer of knowledge. The quality of 

corporate education reflects the implementation and use of new technologies in the education of adults. These 

technologies make the learning process more intensive and active, and contribute to the quick achievement of 

positive results (Decker et al., 2016; Vaganova, et al., 2020; Szostek et al., 2020). The approach to relevant 

educational content in situations when employees need it leads to greater flexibility and motivation in employees. 

Companies are aware of the necessity to introduce adequate learning methods to strengthen the motivation of 

employees. Methods like learning through practice, computer simulation and virtual reality support the acquisition 

of knowledge by employees and also improves their awareness of the opportunities to improve themselves 

(Stadnicka et al., 2019). Companies can also apply distance education, which can deliver both time and cost 

savings for employees and the employer (Ananchenkova & Ponomareva, 2016). 

 

The application of new trends in education, like gamification, improves the motivation of employees. 

Gamification can be utilised to support motivation and engagement in the workplace (Miri & Macke, 2021).  

 

The education of employees traditionally focused on the provision of a huge quantity of information in a short 

period of time. The use of modern methods, like microlearning, enables employees to learn in short time intervals 

with just-in-time information, which is always accessible and within arms reach (Siminovich & Provost, 2020). 

It has been proven that the utilisation of new methods contributes to increasing employee motivation for 

education. However, even if this is true, it is necessary that the motivation and first impulse comes from company 

management. The choice of suitable managers and human resources management also play an important role in 

the motivation and drive for knowledge sharing (Caha & Urban, 2020; Matoskova, et al., 2013). Randall et al. 
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(2021) emphasise the key role that organisations play in supporting the permanent education of their employees, 

particularly in times of crisis. Companies can utilise numerous tools to motivate their employees to acquire and 

extend their knowledge. 

 

Research objectives, methodology and data  

 

The aim was to determine how the importance of motivational factors for employees to participate in education 

have changed in a particular time period, and how this differs according to company size (on the basis of the 

number of employees). The analysis utilises the results of a repeated questionnaire survey conducted among 

companies in the years 2016 and 2021. The questionnaire was sent to HR officers of companies based in the 

Czech Republic (stratified random sampling).  

The following research questions were formulated: 

RQ1:   What is the frequency of the selected extrinsic motives for employees to participate in further education 

in Czech companies and how do these differ according to company size?   

RQ2:   To what extent has employee motivation for education changed in the Czech Republic between 2016 

and 2021? 

 

The sample set (N=1114) consisted of 607 companies in 2016 and 507 in 2021. The companies were divided into 

four groups: micro companies (1-9 employees); small companies (10-49 employees); medium-sized companies 

(50-249 employees); large companies (250 or more employees). The 2016 sample set consisted of 142 (23.4%) 

micro companies, 180 (29.7%) small companies, 163 (26.9%) medium-sized companies and 122 (20.1%) large 

companies. The 2021 sample set consisted of 130 (25.6%) micro companies, 139 (27.4%) small companies, 109 

(21.5%) medium-sized companies and 129 (25.4%) large companies. The structure of the sample sets for both 

years are presented in Table 1. 

 

The statistical analysis was carried out using IBM SPSS 24 software. The following aspects of employee 

motivation for education were used as the dependent variables: career growth, financial remuneration and 

inclusion of education in regular evaluations. These factors were chosen on the basis of research carried out into 

employee motivation (Bercu, 2015; Ferguson & Reio, 2010; Hitka & Balážová, 2015; Kakhovska et al., 2018; Ng 

& Dastmalchian, 2011). The statistical processing was carried out by means of an independence analysis in 

contingency tables. This was done according to company size and the difference between the data for 2016 and 

2021 by means of a Chi-square test and Cramer's test for nominal dependent variables. 

 

Company type 

No. of companies 2016 

 

No. of companies 2021 

Micro company (1-9 employees) 142 130 

Small company (10-49 employees) 180 139 

Medium-sized company (50-249 employees) 163 109 

Large company (250 or more employees) 122 129 

Total 607 507 

 

Table 1. The number of companies by size in the sample sets for 2016 and 2021 

Source: authors 

Results and discussion 

 

Figure 1 shows the change (between 2016 and 2021) in the number of companies (by size) that utilise a 

motivational system to encourage employees to undertake education. The connection between employee 

education and the presence of a motivation system is the strongest in large companies (in 80% of large companies 

in 2016 and in 76.7% of the companies in 2021), followed by medium-sized companies (65% in 2016 and 60.9% 

in 2021, respectively). In contrast, this is lower, but stable, in small and micro companies. 
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Fig. 1. The numbers of companies utilising a motivation system to encourage employee education  

Source: authors   

 
The selected motivational factors that encourage employees to undertake education, namely career growth, 

financial remuneration, and the inclusion of education in regular evaluations, were used as partial variables. 

 

Career growth as motivational factor 

The results for 2016 show that there is a difference in the utilisation of the motive of career growth to encourage 

employees to participate in further education according to company size (χ2 = 25.827; p < 0.001). Micro 

companies reported that this applied to 23.2% of cases, small companies to 25.0% of cases, medium-sized 

companies to 33.1% of cases, and large companies to 49.2% of cases. Cramer’s coefficient of association reached 

the value of V=0.250. 

 

The difference to the previous sample set was confirmed in 2021 (χ2 = 45.360; p < 0.001). Micro companies 

reported that the motive of career growth to encourage employees to participate in further education applied in 

19.2% of cases, with small companies reporting the same in 27.3% of cases, medium-sized companies in 31.2% 

of cases, and large companies in 56.6% of cases. This upward trend was confirmed by Cramer’s coefficient of 

association (V = 0.299; p < 0.001), which signalises a partial growth in the relationship between company size 

and career growth as a motivational factor for participating in further education in the examined years. 

 

A partial analysis of the survey results was undertaken of whether career growth, as a motivational factor for 

participating in further education, changed between 2016 and 2021. Despite the fact that partial differences were 

recorded in relation to company size, in particular the recorded growth thereof in large companies (from 49.2% in 

2016 to 56.6% in 2021 – see Figure 2), the analysis, on the basis of the calculated Chi-square value, revealed no 

statistically significant difference for any of the company categories (by size). 
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Fig. 2. The numbers of companies utilising the motive of career growth to support employee education.  

Source: authors   

 
Financial remuneration as motivational factor 

Figure 3 shows the numbers of companies utilising the motive of financial remuneration to encourage employees 

to participate in further education. The 2016 results revealed no significant difference according to company size 

(χ2 = 1.726; p = 0.631). Micro companies reported that the motive of financial remuneration to encourage 

employees to participate in further education applied in 23.9% of cases, with small companies reporting that this 

applied in 27.8% of the cases, medium-sized companies in 22.7% of cases, and large companies in 22.1% of 

cases. The 2021 results revealed a difference according to company size (χ2 = 12.57; p < 0.01). While micro 

companies reported that the motive of financial remuneration to encourage employees to participate in further 

education applied in 20.0% of cases, small companies reported that this applied in 12.2% of cases, medium-sized 

companies in 23.9% of cases, and large companies in 29.5% of cases. The change between the examined years 

was statistically significant (Chi-square = 11.427; p < 0.001) for small companies, where a drop from 27.8% to 

12.2% was reported. 
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Fig. 3. The numbers of companies utilising the motive of financial remuneration to support employee education. 

 Source: authors   
 

Inclusion of education in regular evaluations as motivational factor 

The 2016 results show significant differences in the utilisation of the motive of inclusion of education in regular 

evaluations to encourage employees to participate in further education according to company size (χ2 = 84.36; 

p < 0.001). While micro companies reported that this applied in 16.9% of cases, small companies reported that 

this applied in 18.3% of cases, medium-sized companies in 38.0% of cases, and large companies in 62.3% of 

cases. Cramer’s coefficient of association reached the value of V=0.329 (p < 0.001). 

 

Likewise, the 2021 results show a significant difference according to company size (χ2 = 42.80; p < 0.001). 

Figure 4 shows the frequencies with which companies utilise the aforementioned motive to support employee 

education. While micro companies reported that this applied in 11.5% of cases, small companies reported that this 

applied in 20.1% of cases, medium-sized companies in 28.4% of cases, and large companies in 45.7% of cases. 

Cramer’s coefficient of association slightly decreased in comparison to that for the previous data set (V = 0.291; 

p < 0.001).  

 

A statistically significant change (χ2=6.916; p<0.001) was registered between the two examined years for large 

companies, with the value growing by 16.6%. 
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Fig. 4.  The numbers of companies utilising the motive of inclusion of education in regular evaluations to support employee education.  

Source: authors   

 
This article focuses on the development of trends in employee motivation in Czech companies in 2016 and 2021, 

in particular with regards to the roles of career growth, financial remuneration, and the inclusion of education in 

regular evaluations. The research includes a relatively large sample set of companies operating in the Czech 

Republic (N=1114), which provides a balanced sample for partial comparisons on the basis of company 

characteristics, in this case, company size. Kang (2007) found a close relationship between the perceivable 

benefits resulting from education and motivation and actual participation in such activities. However, his primary 

focus was on intrinsic motivation. In contrast, this study focuses on extrinsic motivation, i.e. the external 

incentives of companies. The companies reported that the main motivational factors for employees to participate 

in further education were career growth and the inclusion of education in regular evaluations. Of the three 

motivational factors analysed, financial remuneration was referred to the least, with the frequency thereof 

significantly differing according to company size, and significantly changing over time. The latter is evidenced by 

the significant drop in interest in financial remuneration as a motivational factor reported by small companies and 

the growth thereof noted by large companies. 

 

The motivational factor career growth also significantly differed according to company size, and in both the 

examined years, with the associated trend even growing in 2021 (V=0.30) compared to 2016 (V=0.25). Despite 

the fact that the data show that the importance of career growth as a motivational factor grew in large companies 

between the examined years, a statistically significant change over time was not proven for any of the company 

size categories. Kakhovska, et al. (2018) characterise career growth as an important motivational factor, one that 

enables a balance to be achieved between the interests of the company and those of the employee. Major, et al. 

(2006) identified this trend early on, when further education was just starting to become an important part of an 

employee’s need for career growth. It is precisely in this motive that the highest interconnection exists between 

the extrinsic motivation of a company and the intrinsic motivation of an employee, whereby the company cultures 

of large companies enable the development of this individual motivation and the manifestation thereof, and in 

small companies, where career growth is limited and not wholly supported, signs of demotivation can appear. 

 

The increase in 2021, in the identification of career growth in large companies as a motivational factor for 

employees to participate in further education is remarkable. Son & Kim (2019) corroborate this by confirming the 
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importance of the manager as a model for career development. Ellström & Ellström (2018) claim there is a strong 

need for training and development of first-line managers in order to improve their knowledge and skills in 

leadership and workplace organisation. Bhaskar, et al. (2021) state that continuous education has a positive 

impact on employee career growth and development. 

 

The research at the heart of this article shows how motivational factors have changed over time. In 2021, financial 

remuneration as a means of supporting employee education proved to be statistically significant in small 

companies. 

 

In 2021, the number of large companies that included education in regular evaluations fell. This is unfortunate and 

may take its toll in the future. As Depesova, et al. (2015) state, evaluation of the efficacy of employee education is 

an important part of the process of learning in professional practice.  

 

We can assume that the situation around the Covid-19 global pandemic will have had an effect in companies and 

on employees with regards to the motivation to participate in further education (Liu et al., 2021; Al-Omoush et 

al., 2022). Riddell, et al. (2009), on the basis of the results of their research during crises, suggest that companies 

approach lifelong education with a certain degree of scepticism, and that at the end of the day they prioritise 

profitability over the individual development of employees, a philosophy that might reasonably be expected to 

apply to the time of the Covid-19 pandemic. On the contrary, Randall, et al. (2021) emphasises the key role that 

an organisation plays in the support of the permanent education of their employees, specifically in times of crises. 

Rapid organisational changes related to the pandemic and the switch to home office have brought new 

requirements, which have been reflected in employee education. The results of the study by Gołąb & Będzik 

(2018) indicate that there is a relationship between certain dimensions of well-being at work and motivation to 

undertake additional learning activities. Horáková & Maršíková (2021), in their probe into small and medium-

sized Czech companies, identify support for knowledge management and knowledge sharing, although 

differences exist between the level of support for individual activities and the structure thereof. The requirement 

to acquire new skills as part of social-labour changes may have become more evident as a result of the transition 

from external motivation to the need for education as a part of changes in the workplace environment. As no 

suitable comparative data are available for the presented results, it is not possible to compare the results of this 

research. This research is designed to be the first part into this area. Further research is expected to focus on the 

V4 countries.  

 

3.  Conclusions  

The article deals with the extrinsic motivation of employees to participate in further education and trends within 

Czech companies between 2016 and 2021. It examines the relationships between individual motives for 

employees to participate in further education, namely career growth, financial remuneration, and the inclusion of 

education in regular evaluations, and company size. The inclusion of education in regular evaluations as a 

motivational factor differed according to company size, with large companies reporting the highest values, but 

with the association slightly decreasing between the examined years (from V=0.329 in 2016 to V=0.291 in 2021). 

The differences between the two years proved to be statistically significant in large companies, where the value 

decreased from 62.3% to 45.2% of companies that include education in regular evaluations.  

 

A relationship to company size was also found for career growth as a motivational factor to participate in further 

education. The highest growth was recorded in large companies (from 49.4% in 2016 to 56.6% in 2021). 

However, only insignificant differences occurred over time. 

The least important motivational factor was financial remuneration. In 2015, the frequency did not differ 

according to company size. The statistically significant difference found in 2021 was linked to a strong drop 

within small companies from 27.8% to 12.2%. 
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The research results suggest that large companies pay greater attention to motivating their employees to 

participate in further education than companies in other size categories. Furthermore, it follows from the results 

that regardless of size, companies prefer to utilise non-financial means to motivate their employees to participate 

in further education, which is in line with current trends. Based on the research results, the managements of 

micro, small, and medium-sized companies are recommended to focus more on motivating employees to 

participate in further education. This recommendation is in line with numerous studies on this issue, according to 

which, employees are looking for employers who support their professional as well as personal development and 

appreciate them. Employee motivation for education therefore generates a competitive advantage for a company 

in all areas of its activities. 
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Abstract. The main objective of the article was to find out what the situation is with Fairtrade products on the Czech and Slovak markets in 

relation to consumed primary raw materials and their Fairtrade epremium, and also the supply of these products in retail chains operating in 

the Czech Republic (including products that are marked with their private labels). To meet the first part of the objective, secondary data taken 

from the Fairtrade Czech Republic and Slovakia annual reports involving the 2017 – 2021 period were used. These reports showed that the 

consumption of cocoa beans and coffee beans in the production of Fairtrade products was on an upward trend in the years under review. The 

opposite was true for cane sugar, which was also reflected in the evolution of the Fairtrade premium for this commodity. To meet the second 

part of the objective, a qualitative mystery shopping method was used. On the basis of this method it was found that Kaufland has the highest 

number of Fairtrade products among the retail chains operating in the Czech Republic, followed by Penny, while Albert supplies only one 

product. Another important fact was that most of the Fairtrade products provided by the retail units surveyed were sold under their private 

labels and yet not from well-known manufacturers. It is the increase in the number of Fairtrade products offered under private labels, based 

on negotiations with the producers of these products, which would ultimately lead to an increase in Fair trade premiums for growers' 

cooperatives.  

 

Keywords: fairtrade products; primary raw materials; retail chains; private labels; Fairtrade in the Czech Republic and Slovakia   
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1. Introduction  

 

Fair trade is considered to be one of the concepts that promote sustainable development and social change through 

ethical consumption based on support of the producers in developing countries, and thus improving their livelihoods 

(Ribeiro-Duthie et al., 2021). Sustainable development as a concept focuses not only at the social, economic, and 

environmental aspects, but applies the ethical principle as well (Čech, 2019; Belas et al., 2022a,b). Fair trade 

represents an alternative market system which tries to correct the historically unfair (and unethical) trade conditions 
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between geopolitical global North and South (Jaffee et al., 2004) to ensure good working conditions and just 

incomes for the producers and workers at the tail of the value chain (Ruiz, 2022). In this regard, fair trade provides 

better payments to the producers than global free trade (Wang and Chen, 2019). The system is based on consumers 

who are willing to pay higher prices for imported goods from developing countries (Witkowski, 2005) produced in 

line with sustainable development goals (D´Souza et al., 2020) to support the social, economic and environmental 

development and decent living for the producers (Witkowshi, 2005). The growth of fair trade and its visibility and 

recognition can be directly connected to Fairtrade organization, its label and its marketing activities (Wright and 

Heaton, 2006). Nowadays, Fairtrade is a well-known organization with a well-established label (Durevall, 2020). 

Fairtrade uses several specific mechanisms to improve the livelihoods of producers in developing countries, such 

as price floor, Fairtrade premium, access to credits and their stability, institutional structure, but also safe working 

conditions and environmental protection (Dragusanu et al., 2014). Fairtrade certification may increase job 

satifisfaction by all the benefits related to the system, including both the extrinsic and intrinsic rewards for workers 

and empowering them (Krumbiegel et al., 2018). The certification is gaining momentum as it is becoming important 

for many crops produced in developing world, and as it significantly increases aggregate living standards of the 

households participating in the Fairtrade system (Knößlsdorfer et al., 2021). The certification body of the Fairtrade 

is Flocert (Balzarova et al., 2022), which works as an independent organization conducting certification audits 

(Abbott, et al., 2017). The controlling task is very relevant nowadays, when a lot of companies tend to report their 

corporate social responsibility, which has generally a positive effect on corporate value of enterprises, yet the 

practices cannot be proven, and thus lack credibility (Hąbek et al., 2019; Xu et al., 2020). Nowadays, the Fairtrade 

certified products can be found on shelves of the most famous retailers in many countries of the developed world 

(Ruggeri et al., 2021). In this study, the authors shall examine retailing of Fairtrade products and its recent 

development in the Czech and Slovak Republic, both in terms of the commodities as well as the supply of Fairtrade 

products displayed on shelves of established retail chains operating in the Czech Republic, where an in-store 

analysis was conducted. 
  

2. Theoretical background 

    
While the retail sales of Fairtrade products increased in most countries, it is Europe that is recognized as the largest 

market for Fairtrade certified products. The old continent represents almost 80% of retail sales in the global market 

(Lernoud and Willer, 2018). Large multinational companies, including retailers, are often blamed for taking 

financial and competitive advantages of this system. On the one hand, retailers need to respond to the trend to meet 

the demand for Fairtrade products (Hellwig et al., 2020). On the other hand, the introduction of the products on 

supermarket shelves affects the demand and interest in them. Some retailers have even developed own product lines 

(Nicholls, 2002; Olearova et al., 2022). However, for a successful inclusion to the shelves, retailers need to 

differentiate the features of Fairtrade goods from the conventional ones (Bhavsar et al., 2021). The ethical dimension 

of such differentiation reduces the pressure on the price competitiveness of even homogeneous products, and the 

higher retail prices caused by the higher incomes for producers in developing world are generally classified as 

having a higher value (Kuzmenko et al. 2023; Gavurova et al. 2022). The higher price and value perceived by 

consumers is also connected with a feeling of buying a kind of a premium product (Baake et al., 2018). Interestingly, 

the willingness to pay for such products partly depends on the retailer’s perceived level of respect towards the 

producer rights and the trust in the retailer’s social responsibility (Hellwig et al., 2020). Such social responsibility 

as well as the reatiler´s positive reputation are important factors in attracting consumers (Wang et al, 2022; Pan et 

al., 2022; Qin et al., 2022; Martiskova et al., 2022). Therefore, socially responsible retailers need to be transparent 

to their customers and build positive relationships with society (Zeng et al., 2021; Streimikiene et al., 2021; Deliana 

& Rum, 2017). In the case of Fairtrade products, one part of the trust to buy these products is the trust in the Fairtrade 

itself, which is then followed by the trust in the retailer. Based on a survey among Italian customers of retail chains, 

it was found that retailers with a good social reputation gain more trust when selling Fairtrade products, even under 

their own private labels (Castaldo et al., 2009). Furthermore, there are two important milestones for retailers in 

terms of Fairtrade products introduction. The first one is to convert existing brands to Fairtrade, the second one is 
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to convert own label products to Fairtrade. It is claimed that the reason for doing so is not only the previously 

mentioned pressure on the demand side presented by the ethically consicous consumers, but also the competitors’ 

behaviour. Once the competitors start to introduce Fairtrade products, the others, including supermarkets, have to 

behave likewise if they want to stay competitive on the market. Moreover, based on evidence from the industry 

reports, the introduction of Fairtrade products into supermarkets attracts more people than just the ones ethically-

driven to make the purchase (Yamoah, 2019). 

 

In addition, market growth can be directly linked to the shift from fair trade goods starting as a niche market to the 

boost related to the Fairtrade labelling and finally the mainstreaming of the products in supermarkets. The drastic 

change is connected with the year 2005 when WalMart, Nestlé and Tesco were granted the Fairtrade license on 

some of their products. This led to a higher extent of introducing Fairtrade products by other retailers, including 

Carrefour or Ahold Group, with some of them doing so under their own labels (Doherty et al., 2013). In the UK, 

many retailers demonstrated their position towards Fairtrade by various claims, such as “leading retailer of 

Fairtrade”, “first supermarket to sell Fairtrade” etc. Surprisingly, the first retailer operating supermarkets in the UK 

that converted its entire label product category to Fairtrade was Co-op. It did so with all own brand chocolates in 

2002, and all own brand coffee in 2004 (Smith, 2010). The collaboration with retailers, especially the supermarket 

chains, is thus an important strategy to increase the availability of Fairtrade products in the market (Nylund et al., 

2021). In the Czech Republic, there are several strong players in retail. In the sector of supermarket (and 

hypermarket) chains, the TOP 7 retailers in terms of salesinclude Lidl, Kaufland, Albert ČR, Penny Market, Tesco 

Stores, Billa, and Coop Group (Divinová, 2022). Lidl is the leading discount chain in the Czech market recognized 

for its efforts in corporate economic, social and environmental responsibility, including the support of producers 

from developing countries through the Fairtrade system. Kaufland is the hypermarket retail chain that is also 

concerned with social responsibility. Kaufland offers Fairtrade products, including products under own private 

brand bearing the label of Fairtrade Cocoa Program (Šalamoun, 2020). As for the Fairtrade coffee, the widest range 

can be found in Lidl, Kaufland and Globus. As for the Fairtrade chocolate, the widest selection of products is 

provided by Lidl, but Tesco offers such chocolate as well. In Albert, customers can find Fairtrade flowers 

(Wočadlová, 2021). Apart from the previously mentioned information, there is an overall lack of scholar attention 

regarding the Fairtrade in the Czech retail sector. By presenting this study, the authors strive to fulfil this knowledge 

gap. 

 

3. Research objective and methodology 

 

The main objective of the article is to find out what the situation is with Fairtrade products on the Czech and Slovak 

markets, in relation to the primary raw commodities consumed and their Fairtrade premium, as well as the supply 

of these products in retail chains operating in the Czech Republic (including products which are marked with their 

private labels).  

In the context of the above objective, the following research questions were established: 

1. Was there an increasing trend in the consumption of primary raw materials related to Fairtrade production 

in the Czech Republic and Slovakia between the years 2017 and 2021? 

2. How did the Fairtrade premium for primary raw materials in the Czech Republic and Slovakia develop in 

the 2017 – 2021 period? 

3. Do retail chains operating in the Czech Republic sell mainly Fairtrade products from producers rather than 

Fairtrade products labelled with their private labels? 

To answer the first and second research questions, secondary data contained in the annual reports of the Fairtrade 

Agency Czech Republic and Slovakia from the 2017 – 2021 period were used. Specifically, they were related to the 

quantity of primary raw materials used to produce Fairtrade products for the Czech and Slovak markets in each 

year. 
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Based on the above stated, the first step made by the authors was to identify which types of primary raw materials 

were repeatedly used in Fairtrade production in each year under review, and then to compare quantities of these raw 

materials with each other for individual years. In addition, the Fairtrade premiums for the primary raw materials 

selected were also compared. It should be noted that the Fairtrade premium is one that the Fairtrade producer 

cooperatives received on each of the primary raw materials examined through sales of Fairtrade products on the 

Czech and Slovak markets (Fairtrade Czech Republic and Slovakia, 2019a). 

 

To answer the third research question, primary data obtained through a qualitative data collection method, namely 

mystery shopping, were used. The essence of mystery shopping was to find out which products made from primary 

raw materials listed in the annual reports of Fairtrade Czech Republic and Slovakia in 2017-2021 are part of the 

commercial assortment of selected retail units of major retail chains operating in the Czech Republic. Mystery 

shopping was scheduled for mid-January 2023 and took place in 8 retail units of major retail chains operating in the 

South Bohemia Region. The authors assumed that the supply of Fairtrade products is the same in relation to all 

retail units of a given type - supermarkets and hypermarkets - of the selected retail chains nationwide. The research 

itself also focused on products bearing the private labels of the retail chains surveyed, which were identified on the 

websites of the retail chains prior to the research. 

 

Retail units of the following retail chains were included in the research: Globus, Lidl, Kaufland, Penny, Billa, Terno, 

Albert and Tesco. 

 

4. Resulst and discussion 

 

As regards the research purposes and to answer the first research question, Fairtrade Czech Republic and Slovakia's 

annual reports involving the 2017 – 2021 period showed that cocoa beans, coffee beans and cane sugar are the 

primary raw materials from which Fairtrade products are produced, recurring in each of the years under review 

(Fairtrade Czech Republic and Slovakia, 2019a; Fairtrade Czech Republic and Slovakia, 2019b; Fairtrade Czech 

Republic and Slovakia, 2020; Fairtrade Czech Republic and Slovakia, 2021; Fairtrade Czech Republic and Slovakia, 

2022). These findings are in line with the globally most traded Fairtrade products mentioned above, as well as 

bananas (Ruggeri and Corsi, 2021).   

 

Subsequently, the consumption of these raw materials was compared as follows (see Figure 1). 
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Figure 1. Development of the consumption of primary raw materials in Fairtrade production in the Czech Republic and Slovakia in 

2017-2021 

Source: Fairtrade the Czech Republic and Slovakia, 2019a; Fairtrade the Czech Republic and Slovakia, 2019b; Fairtrade the Czech 

Republic and Slovakia, 2020; Fairtrade the Czech Republic and Slovakia, 2021; Fairtrade the Czech Republic and Slovakia, 2022  

 

Figure 1 shows that the aforementioned consumption increased year on year for coffee beans and cocoa beans. The 

opposite is true for cane sugar. To illustrate this more clearly, Figure 2 below shows that the trend in the 

consumption of cane sugar in Fairtrade production was flat in the first two years and then increased by more than 

60% in the third year compared to the second year. In contrast, there is a decrease in 2020 of about 35% compared 

to the previous year, and in 2021, there is an increase in consumption of once as much compared to 2020. In 

comparison to the global Fairtrade sales volumes by products between the years 2018 and 2020, only the coffee 

sales were increasing each year, while both cocoa and cane sugar sales were decreasing each year. As for cane 

sugar, the decrease is more significant than in case of cocoa (Fairtrade International, 2022a).  

 

 
 

Figure 2. Development of cane sugar consumption in Fairtrade production in the Czech Republic and Slovakia in 2017-2021 

 

Source: Fairtrade the Czech Republic and Slovakia, 2019a; Fairtrade the Czech Republic and Slovakia, 2019b; Fairtrade the Czech 

Republic and Slovakia, 2020; Fairtrade the Czech Republic and Slovakia, 2021; Fairtrade the Czech Republic and Slovakia, 2022  

 

On the basis of the above, the first research question can be answered as follows: Only the consumption of cocoa 

beans and coffee beans in Fairtrade production in the Czech Republic and Slovakia in 2017-2021 recorded an 

increasing trend, while cane sugar did not. 
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In relation to answering the second research question, information taken from Fairtrade Czech Republic and 

Slovakia's annual reports for the 2017 – 2021 period (Fairtrade Czech Republic and Slovakia, 2019a; Fairtrade 

Czech Republic and Slovakia, 2019b; Fairtrade Czech Republic and Slovakia, 2020; Fairtrade Czech Republic and 

Slovakia, 2021; Fairtrade Czech Republic and Slovakia, 2022) was again used.  

 

As mentioned above, the primary raw materials, from which Fairtrade products are produced and which recur in 

each of the years under review, are cocoa beans, coffee beans and cane sugar. It is for these raw materials that the 

Fairtrade premium was monitored. 

 

Furthermore, Figure 3 below indicates that in 2017-2021, the Fairtrade premium for cocoa beans was not always 

higher than for coffee beans. The difference can be seen in 2018 (less than 5%). 

 

  
 

Figure 3. Development of the Fairtrade premium for primary raw materials in the Czech Republic and Slovakia in 2017-2021 

 

Source: Fairtrade the Czech Republic and Slovakia, 2019a; Fairtrade the Czech Republic and Slovakia, 2019b; Fairtrade the Czech 

Republic and Slovakia, 2020; Fairtrade the Czech Republic and Slovakia, 2021; Fairtrade the Czech Republic and Slovakia, 2022  

 

Next, Figure 4 below shows that the Fairtrade premium development for cane sugar did not always follow an upward 

trend, as would be expected after answering the first research question where there is a link between consumption 

and the Fairtrade premium. 
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Figure 4. Development of the Fairtrade premium for cane sugar in the Czech Republic and Slovakia in 2017-2021 

 

Source: Fairtrade the Czech Republic and Slovakia, 2019a; Fairtrade the Czech Republic and Slovakia, 2019b; Fairtrade the Czech 

Republic and Slovakia, 2020; Fairtrade the Czech Republic and Slovakia, 2021; Fairtrade the Czech Republic and Slovakia, 2022  

 

Regarding the second research question, the total Fairtrade premium for cocoa beans was not always higher than 

for coffee beans, and the Fairtrade premium for cane sugar was not always on an upward trend between 2017 and 

2021 in the Czech Republic and Slovakia. The globally most important Fairtrade premium products based on 

certified volume are coffee, bananas and cocoa (Loconto et al., 2019). The Fairtrade premium is set as a percentage 

of the commercial price, or as a total price per unit depending on a particular product, its specific type, and 

sometimes also the agricultural method (conventional or organic), or place of origin. For example, the premium for 

conventionally produced raw sugar or direct consumption is 60 USD/MT, while the premium for organic raw 

centrifugal cane sugar for direct consumption is 80 USD/MT, whereas the by-products of cane sugar in both 

agricultural methods make up 15% of the market price. The Fairtrade premium for cocoa beans, both conventional 

and organic, is 240 USD/MT. For coffee, the premium is 0.2 USD/pound regardless of the agricultural method. The 

minimum price is set differently for various Fairtrade products. It can be a fixed amount, or the commercial price 

(implying there is no Fairtrade minimum), as well as a plus minimum organic differential for some organic products 

(Fairtrade International, 2022b). The minimum gives the producers the ability to rely on the prices and also plan 

ahead, while the premium is intended for various socio-economic projects and payments, which gives them the 

opportunity to develop the livelihoods in the community, and also justifies the higher prices of Fairtrade goods 

(Krumbiegel et al., 2018).  

 

When considering the third research question, results from mystery shopping were used. It is important to note that 

the primary raw materials and products examined were those that appeared in all Fairtrade Czech Republic and 

Slovakia annual reports from the 2017 – 2021 period: 

- coffee beans (coffee), 

- cocoa beans (instant drinks, chocolates, biscuits, muesli, chocolate baking ingredients), 

- fruit in the form of juices,  

- bananas, 

- cut flowers, 

- cane sugar, 

- tea leaves (teas).  

 

In addition, cotton (being the primary raw material as well) was not monitored in this research due to the fact that 

products made from this raw material are mainly sold in specialty clothing stores rather than in the selected retail 

units surveyed. 

Table 1 comprises a summary of products with the Fairtrade label on their packaging that were displayed in the 

retail units surveyed.  
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In order to provide greater clarity, Fairtrade products produced under each retailer's private label are shown in italics 

in Table 1. The numbers put in brackets indicate the number of types of these products. As can be seen from Table 

1, Kaufland supplies the highest number of Fairtrade products, followed by Penny, while Albert sells only one 

product, namely coffee beans. 

 

The most common products included cocoa bean products, mainly chocolate and biscuits, with muesli also being 

displayed.  

 

On the other hand, the following products were completely absent in the retail chains surveyed: fruit in the form of 

juices and tea leaves (teas). In the case of bananas, they were only stocked in Kaufland, while cane suger was  

offered only by Tesco. In both Kaufland and Lidl consumers could buy cut flowers. In addition, the Fairtrade logo 

was displayed on designated shelves in Lidl for quicker customer orientation for Fairtrade products. 

 

Another important fact is that most of the Fairtrade products provided by the five retail units surveyed are sold 

under their private labels. These are Globus, Lidl, Kaufland, Penny and Billa. Two of the four retail chains 

mentioned offer Fairtrade products under three of their private labels, namely Penny (Penny, Crip Crop, My BIO) 

and Billa (Billa, Billa Premium and Billa Genusswelt), two have Fairtrade products under two private labels in their 

portfolio, namely Lidl (J.D. Gross and Tastino) and Kaufland (K-Classic and K-Favourites), while Globus supplies 

one product under one of its private labels. It would also be worth noting that, for example, the retail unit of the 

retail chain Tesco sold products under its private label with the Rainforest Alliance label, a social standard to ensure 

that farms protect the health and well-being of workers and surrounding communities (Rainforest Alliance, 2023). 

 
Table 1. Overview and numbers of Fairtrade labelled products sold in the retail units surveyed 

 

 Globus Lidl Kaufland Penny Billa Terno Albert Tesco 

Coffee beans 

(coffee) 

Tchibo -

Beans (2) 

(small and 

large pack) 

Capsules (1) 

 

Globus 

Coffee beans 

(1) 

 Tchibo-beans 

(2) 

 Tchibo-beans 

(1)  

Capsules (1) 

Tchibo-beans 

(3) (small 

and large 

pack) 

 

Tchibo- 

beans 

(3) 

Tchibo- 

beans 

(2) 

C
o

co
a 

b
ea

n
s 

Instant 

drinks 

Manner 

Cocoa drink 

(1) 

 K-Classic 

Choco drink 

(1) 

Choco´la 

Chocodrink 

(1) 

    

 

Chocolates 

Halloren 

Bonbonniere 

(1) 

J. D. Gross 

Chocolates 

(2) 

Bonbonnieres 

(2) 

K-Classic 

Chocolate 

spread (2) 

Chocolate (7) 

 

K-Favourites 

Chocolate (6) 

Bonbonnieres 

(7) 

Choco´la 

Bonbonnieres 

(5) 

Chocolate 

Bonbons (1) 

Chocolate (6) 

 

Manner  

Chocobonbons 

(1) 

 

Penny 

Chocolates (2) 

Billa Premium 

Bonbonnieres  

(1) 

 

Billa  

Bonbonnieres  

(1) 

 

Billa 

Genusswelt 

Bonbonnieres 

(2) 

 

Manner  

Chocobonbons 

(1) 

Maître 

Truffout 

Bonbonnieres 

(4) 

  

Cookies Manner cuts 

(3) 

Tastino  K-Classic Penny (6) 

My BIO (1) 

Manner cuts 

(4) 

Manner cuts 

(4) 

 Manner 

cuts (4) 
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Kinkratz  

Gingerbread 

(1)  

 

LambertZ 

Gingerbreads 

(1) 

Gingerbreads 

(1) 

Rice cakes 

(1) 

Various types 

of cookies (8) 

 

Billa (4) 

Műsli   K-Classic (2) 

K-Favourites 

(2) 

Crip Crop (6)     

Chocolate 

baking 

ingredients 

  K-Classic 

(3)  

     

Fruit in the form 

of juices 

        

Bananas   With BIO      

Cut flowers  Roses Bouquet of 

Roses 

     

Cane sugar        Agrana 

Sugar 

(5g) 

Tea leaves (tea)         

 

Source: own processing  

 

Moreover, mystery shopping also revealed that Fairtrade products from manufacturers (Tchibo, Halloren, Kinkratz, 

LambertZ, Manner, Choco´la, Maître Truffout, Agrana) were less represented in the retail units studied.  

 

Based on the above, it is possible to answer the third research question as follows: Retail chains operating in the 

Czech Republic mainly sell Fairtrade products labelled with their own private labels. 

 

Conclusions 

 

The purpose of Fairtrade is to provide growers, workers and artisans from the Global South (countries in Africa, 

Asia and Latin America) with the opportunity to earn a living from their own labour under decent conditions 

(Fairtrade Czech Republic and Slovakia, 2023). This is also related to the Fairtrade premium mentioned above and 

a view of how stakeholders from the Global South could receive more funding from the consumption of primary 

raw materials used for Fairtrade production. 

 

The results of the mystery shopping research showed that retail chains operating in the Czech Republic mainly sell 

Fairtrade products labelled with their own private labels. A suggestion to increase the consumption of primary raw 

materials could be a negotiation between retail chains and companies that produce Fairtrade products for these retail 

chains to use primary raw materials from Fairtrade producers for a greater variety of products. 

 

These Fairtrade products would then be distributed to the retail units of these retail chains, which would also tailor 

their marketing communications. This would include, for example, sales promotion in the form of tastings, 

consumer competitions, sampling, point of sales and, above all, merchandising on the sales floor. Appropriate 

advertising should also be an essential part of this. These marketing communication tools should lead to an increase 

in the purchase of Fairtrade products, which would in turn lead to an increase in the purchase of primary raw 

materials for the production of these products. Ultimately, this would lead to an increase in the Fairtrade premium. 

The above research did not compare the prices of either Fairtrade or non-Fairtrade products, so further research 

could focus on comparing the prices of Fairtrade products sold under the private labels of retail chains with the 

prices of Fairtrade products of manufacturers, as well as the prices of products that do not carry the Fairtrade label. 
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Abstract. The paper is aimed at the innovation process in the context of the business portfolio of micro-enterprises. This type of companies 

is typical of and prevalent in the southern region of the Czech Republic, and the presented conclusions have general validity. A newly 

developed method of assessing the innovative technological potential of enterprises called "Business technology assessment system" 

(BTAS), with the contribution of "Criteria analysis of systems". The research answers the question, what economic efficiency can 

innovations in the production process bring to SMEs dealing with custom manufacturing in the engineering sector. Technological 

backwardness including corporate infrastructure was proven. Companies compensate for this shortcoming by an increased focus on 

satisfying customer needs and a high degree of flexibility and innovation in production. From the point of view of production processes, 

there is a high degree of interconnectedness between individual operations and sub-processes. The business portfolio of most of these 

companies is disproportionately broad, and this is reflected in the negative findings in terms of the disproportionate number of methods and 

technologies that these companies possess, but do not fully utilize. Such behaviour of the companies can be explained by the absence of 

active creation and updating of business strategy. The economic evaluation of the innovative process (BTAS) proved that the very 

implementation of innovations did not lead to a major increase in the profit margin. The situation was different when evaluating the 

benefits of the digitization process, which brought an increase in sales and corporate margins. A completely new finding has been 

demonstrated, i.e., if a company has unused equipment which brings opportunity costs as well, it is possible to create space for innovation 

by removing it, and at the same time the sale of equipment can be a significant financial contributor to innovation.  
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1. Introduction 

    
Companies are constantly interacting with the environment in which they operate. They are exposed to stimuli 

that require their immediate reactions. One way to respond to these stimuli is innovation. The area in which 

companies can improve is specific to each business with respect to its size, focus and capacity capabilities. It is 

possible to improve products (products, services), processes (e.g. production process by changing production 

technology), logistics (material flow) or areas in the organization and management of the company (choice of 

strategy, change of organizational structure, choice of information tool such as internal software - flow of 

information, soft skills of managers, etc.). Although nowadays companies are allowed to offer a range of 

accompanying services, the most important things for customers in the engineering industry still remain quality, 

price and time of implementation. This triple imperative creates constant competitive pressure and represents an 

opportunity for better prepared competitors. Growing competition forces companies to constantly innovate and 

thus respond to dynamic changes taking place especially in the external business environment. Some companies 

face this pressure without problems, others, less financially strong and competitive ones, may succumb to this 

increasing pressure. For companies to be competitive and achieve exceptional performance, it is essential to have 

a "good" strategy and a tailored value chain. The issue of the innovation potential of small and medium-sized 

engineering enterprises (SMEs) will be dealt with, with a focus on the production process, its innovation, and in 

connection with the business portfolio of these companies. In order to achieve the set goal, research questions 

were formulated. They aim to determine the economic efficiency associated with the innovation of the production 

process and to find what economic benefit is generated from the introduction of digitization into the production 

process. Following the research questions, the study captures a view of the business environment and aspects 

related to the innovations of both the production process and the business portfolio through the prism of the 

company. Therefore, the aim of the paper will be to identify and evaluate the innovation potential of small and 

medium-sized engineering enterprises with a focus on the production process with regard to their business 

portfolio. Based on the aim of this study, the following research questions were formulated: 

 

RQ1: What economic efficiency can innovations in the production process bring to SMEs dealing with custom 

manufacturing in the engineering sector. 

RQ2: What economic benefit does the introduction of digitization into the production process generate in SMEs 

dealing with custom manufacturing in the engineering sector. 

 

2. Theoretical background 

 
With the beginning of the 21st century, issues of efficiency, stability and growth are coming to the fore in the 

corporate sphere, including SMEs. There are a lot of financial techniques and indicators that address this issue in 

this setting (Horák et al., 2020). Growing supply is a key element of today's market, which implies that supply 

frequently surpasses demand in many areas. As a result, firms confront intense competition in their daily 

operations (Kollmann and Dobrovič, 2022; Soltes & Gavurova, 2015). This trend is reflected in the works of both 

domestic and foreign authors (Heekyung, 2015; Civelek et. al. 2020; Krajcik, 2021). One of the main tools to 

fulfil the above-mentioned goals is to ensure permanent and effective innovation of business processes (Krugman, 

Obstfeld and Melitz, 2015; Heekyung, 2015). In general, the innovation process can be anchored in the business 

environment in two levels. The first can be characterized as an operation-process area, the second is a 

management and organizational area. Despite extensive research on innovation performance relationships, 

previous studies have focused mainly on technological innovation, leaving the effects of organizational 

innovation relatively unexplored (Azar a Ciabuschi, 2017; Al-Omoush et al., 2022; Skare and Porada Rochon, 

2022). It is always necessary to look at innovations not only from the point of view of what they essentially relate 
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to, but it is also important to perceive the links to the overall business system (Sternad et al., 2019; Owalla et al., 

2021). According to Ghezzi et al. (2020) innovation begins with the discovery of problems and the search for 

innovation opportunities through the acquisition and classification of knowledge. The authors state that based on 

this knowledge, companies subsequently determine the direction, goal and approach to innovation. In the context 

of unpredictable changes (e.g., the Covid-19 pandemic), not only customer behaviour changes (see Sagapova and 

Dušek, 2021; Dušek and Sagapova, 2022; Konečný, Kostiuk and Ruschak, 2022; Pollák et al., 2022; Pollák et al., 

2021; Xiao et al., 2022; Wang et al., 2022; Skare and Riberio Soriano, 2022), but as Ashrafi et al. (2019) also 

state, only such companies that are innovative and at the same time strategically oriented and managed have 

increased resistance to crisis phenomena and are looking for new ways to achieve permanent economic prosperity. 

The introduction of a mechanism for regular evaluation of the company's position will make it possible to identify 

potential problems in business activity already in the initial stages, which will allow the companies to develop and 

implement a set of innovative measures to solve problems and to neutralize them (Tyukhtenko et al., 2021; 

Phadermrod, Crowder and Wills, 2019). As reported by Wu et al. (2022), the company's human resources play an 

irreplaceable role in the innovation process, and the application of the principles of socially responsible behaviour 

is increasingly relevant. For industrial production companies, especially SMEs, the business portfolio and 

distribution channels are an essential pro-growth factor. Foroudi et al., (2022) claim that corporate strategy and 

the area of innovation processes form the development base of an enterprise and positively influence the process 

of corporate margin and building the corporate image, including the corporate brand. Weber and Müßig (2022) 

state that the company's business strategy, the basis of which is the business portfolio, is a determining factor for 

both the quantity and quality of information from the perspective of risk factors. Henry et al., (2020) present the 

concept of a company's absorptive capacity as the ability to recognize the value of new external information, to 

adopt it and use it for business purposes, including changing the business portfolio. Companies with an 

innovation-oriented strategy report more about their risk factors than companies with a defensive efficiency-

oriented strategy (Putro et al., 2021; Soltes & Gavurova, 2014; Gavurova et al. 2016). Weber and Müßig (2022) 

mention that business strategy influences coverage of major risk topics and creates a framework for innovation 

activities.  

 

Effective innovations require taking into account the shared values of participants in innovation processes, 

whereby values are understood as subjective ideas about what is desirable (Breuer and Luedeke-Freund, 2017). 

To improve the quality and efficiency of business processes with a focus on production, Zuhaira and Ahmad 

(2021) recommend distinguishing the production process itself from the process of seeking changes and from the 

process of very change of the production process (Ližbětinová et al., 2017). Continuous process improvement 

begins with a description of its current state. This is followed by determination of monitored metrics, monitoring 

of process operation, measurement of process operation. The final point is the design and implementation of an 

improvement, which is then again a source for new improvements (Sjodin et al., 2020; Kljucnikov, et. al., 2021). 

In the case of business model innovations, Bocken, Nancy and Geradts (2020) and Podshivalova and Almrshed 

(2021) mention that business model innovations are extremely important, yet very difficult to achieve. Anshari 

and Almunawar (2021) hypothesize that there is a positive relationship between company digital ecosystem 

readiness and SME adoption of open innovations. The fourth industrial revolution refers to innovation and 

transformation of production processes (Domanižová, Janíčková and Milichovský, 2021). Veile et al. (2019) state 

that in order to innovate in the sense of the gradual implementation of Industry 4.0 elements, it is necessary for 

the organizational structure to be characterized by a flat hierarchy and decentralized decision-making, and agility 

needs to be supported as well. At the same time, the corporate culture should be characterized by flexibility, 

openness, a willingness to learn as well as entrepreneurial spirit and attitudes. Frank et al. (2019) mention a 

growing trend in the innovation process of servitization. In today's era of high competition, manufacturing 

companies are increasingly offering important services as part of their processes that support customer 

satisfaction with the product itself or the result of the previous service. Servitization includes, for example, 

training, maintenance, overhaul or customer support. Frank et al. (2019) note that the very change of production 

organization towards the use of servitization is a challenge. Sjodin et al. (2020) state that in response to customer 
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demands for ever better products and services, and in response to preventing the customers from leaving for the 

competition, companies continuously work to improve their processes using mutual harmony. Knowing the 

processes and documenting the changes is essential for their improvement (Sjodin et al., 2020; Korshunov, 

Kabanov and Cehlar, 2020).  

 

The very activation of innovation processes in companies largely depends on the ability of the companies to 

develop their intellectual potential (Kasych et al., 2021; Komang et al., 2022; Belas et al. 2023). The authors state 

that, paradoxically, this intellectual capital is not sufficiently appreciated by companies. Hwang and Kim (2021) 

find that the introduction of new Industry 4.0 technologies increases the productivity of small and medium-sized 

enterprises. The authors report that adoption of these technologies increases the efficiency of the manufacturing 

process by more than 26 % on average compared to companies that do not implement these technologies. At the 

same time, the authors see digital transformation as a unique opportunity to increase the productivity of small and 

medium-sized enterprises. However, Ferdous and Ikeda (2022) also found that, based on structural modelling of 

the innovation process, it can be concluded that the size of the company raises the probability of its involvement 

in new-to-the-market innovations. In relation to employees, Suto and Takehara (2022) state that non-monetary 

rewards act independently and synergistically with monetary rewards to enhance employee motivation to 

innovate, thereby increasing the company value. Companies that apply these principles will continue to be 

considered legitimate if they are perceived as socially embedded not only externally but also internally (Wu et al., 

2022). A pro-growth-oriented company assumes the intersection of horizontal and vertical integration. While the 

vertical leads to real modernization and innovation of business processes, horizontal integration has the task of 

ensuring the connection of the company with educational and research institutions, which is the essence of an 

effective innovation process. When trying to find an answer to the question of how a company can anchor the 

ideas of continuous innovation among the basic company components, it is possible to use the CIPF model, the 

author of which is professor Milan Zelený. Zelený states that CIPF has 4 necessary and fully sufficient 

components: C (customer), I (innovation), P (process), F (finance), (Zelený, 2021). A number of authors, 

including the authors of this paper, recommend starting to connect the value chain horizontally in order to 

implement the elements of Industry 4.0. To optimize processes across the entire value chain, it is necessary to 

ensure the exchange of data from customers to suppliers and vice versa (Veile et al., 2019). In the context of 

digitization, Anshari and Almunawar (2021) and Kraj (2022) mention that SMEs should be protected to ensure 

their survival. Müller, Buliga and Voigt (2021) as well as Nagy, Zábojník and Valaskova (2022) mention that 

many benefits of Industry 4.0 will become available to small and medium-sized enterprises only if they not only 

use Industry 4.0 technologies, but also innovate their business models or business portfolio based on the 

opportunities brought by these innovative technologies. Fernandez-Vidal et al. (2022) and Sommer et. al (2022) 

state that companies in their transformation primarily choose combinations of small transformational innovation 

strategies to achieve their large transformational goals. 

 

3. Research objective and methodology 

 

Descriptive analysis – this method aims to identify the determinants of innovation potential of enterprises through 

observation, measuring, and interviews. There will be determined the essence of the problem and its limitations. 

The focus will be on analysing the causes and motivation of a company to innovate or not to innovate its 

processes. Furthermore, the production process and the related processes will be analysed with regard to the 

business portfolio of a model company. There will also be performed an analysis of the determinants influencing 

the innovation of a production process and business strategy of the company.  

 

Criteria analysis of systems – extraction of data from the production process. It is a qualitative evaluation of data 

according to predetermined criteria. The evaluation will be carried out by assigning values -1, 0 and 1 to a given 

item being evaluated based on whether it meets (1) or does not meet (-1) a given criterion, or whether the 

information cannot be confirmed or verified (0). In the case of a zero or negative value, the given item will be 
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penalized in fact. Another criterion of the analysis is the significance of a given parameter for a given purpose in 

the form of weight coefficient. Weight coefficient can be assigned the values ranging from 0.1 to1.  For a clear 

evaluation, the result of the analysis will be also graphically represented.  

 

Business technology assessment system – it is an assessment system created by the authors. A trial version is in 

MS Excel (see Table 1). The assessment is focused on the proportional use of technology in a company in relation 

to its full use, and its possible attractiveness for a customer. The practical application of this method consists in 

determining the degree of the company´s ability to use this technology, or its possible use in future. The values 

assigned can range from 0.1 to 1, where 0.1 corresponds to the minimum use of technology. Value 1 then refers to 

the maximum possible use of technology which a given company is able to ensure. The attractiveness of the 

technology then reflects the customer´s demand for the use of the given technology. The possible values range 

from 1 to 10 where 10 corresponds to the maximum demand for the given technology.  

Table 1. General (methodical) application of the business technology assessment system (BTAS) 

 
Source: Authors 

To obtain relevant results, the values were symmetrically divided into two parts. There can thus be four 

alternative outputs: 1. To stop using the given technology (usage < 0.55, attractiveness < 5.5); 2. Consider future 

elimination or increase interest of Tu customers to use the technology (usage > 0.55, attractiveness < 5.5); 3. To 

develop the technology, strive for its increased usage, i.e., to increase machine hourly rate, work with the active 

demand for a given service – focus on technology (usage < 0.55, attractiveness >= 5.5); 4. To maintain and work 

with the technology within the main activity of the company (rate growth) – focus on technology (usage > 0.55, 

attractiveness > 5.5).  

 

Table 2. Intervals of values for making recommendations in a given area 

 
Source: Authors 
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The concurrence of current recommendations with the future ones enables to formulate the resulting evaluation. If 

there is a difference, change is recommended, which can be evaluated as follows: extremely negative, strongly 

negative, negative, positive, strongly positive, extremely positive. It shall be also noted that even negative 

evaluation of a given technology may open new innovative opportunities for the company.  

 

Economic analysis – economic analysis will be used for the financial evaluation of the innovations implemented. 

For its evaluation, the average payback period will be used, as stated by Kislingerová (2007). Average payback 

period indicates the time in which the investment should be paid off considering average cash flows arising from 

the implementation of the investment.  

 
where: C0 is the capital invested 

⌀ CF is the average flow of funds arising from investment for its planned economic life 

By inverting average payback period in percentage, it is possible to obtain average percentage return. The value 

indicates the average annual percentage return on the amount invested.   

 
A simplified form of payback period not including the discount coefficient will be used because the discount 

coefficient is always difficult to determine precisely for a small engineering company. Moreover, the economic 

analysis shall include a process to evaluate the change in margin and volume of sales. This evaluation will be 

carried out by means of the ratio and percentage increase in given parameters in relation to their individual initial 

values.  

 

4. Results and Discussion 

 

Specifics and uniqueness of the transformation process 

Prior to the actual analysis of relationship between the company´s business portfolio and the innovation process, 

the specifics and uniqueness of the corporate transformation process were identified. Part of the company´s 

success is its specific approach to customers and a well-functioning order creation process (see Table 3) where 

customer awareness and acceptance of future technological process is decisive for the production process and 

pricing.   

Table 3. Diagram of order creation process in a company 

 

Source: Authors 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(8)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

      2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(8) 

 

124 

 

The standard production process takes place at point 7 or point 5. Given that it is a unique micro-enterprise, a high 

degree of interdependence of individual operations and subprocesses have been identified. This means that 

individual elements, such as logistics, control, or construction design (if carried out directly at the workplace) are 

inseparable parts of the production process.   

 

Risks of transformation process as a framework of innovation process  

In the context of the production processes, risks could be identified that affect this process. The most significant 

business risk is considered to be associated with the improper communication of information. Within the solution 

processes, the management of the company was proposed to replace manual information recording with digital 

software. Part of the innovations in the model micro-enterprise was thus the implementation of software for order 

management and extraction of data from the production process. Within the analysis of software suitable for the 

company, an initial list of systems was compiled. The mapping of possible software solutions was preceded by 

determining 15 parameters that further specified the suitability of the systems for their possible implementation in 

the model company. The observed parameters were recording orders, recording employee work on orders, 

recording of employee attendance, recording material consumption in orders, possibility of data export and import 

(this is particularly suitable for stock and non-stock items), invoicing options, price setting of different hourly 

rates of employees and/or machines, basic financial tools for evaluation of cost and profitability of orders, the 

possibility to rent or purchase a licence (a permanent licence), whether support is provided and whether it is free, 

possibility to obtain hardware from the system supplier, and the possibility to connect to other systems through 

API. Based on these parameters, the data were graphically processed (see Graph 1) to be able to clearly assess the 

suitability of a specific proposed solution. The evaluation was based on assigning values -1, 0 and 1 to given 

software according to whether a give parameter meets (1), does not meet (-1) the set criteria or whether the 

information on the software function is not available (0). This implies that even negative values are important for 

the evaluation. The evaluation also included the weight coefficient (0.1 - 1), which determines the significance of 

individual observed criteria for the selected model company. Here, 1 indicates the highest weight, while 0.1 the 

lowest one. In the case of the most observed parameter such as recording orders, employee attendance, material 

consumption, and possibility of data export and import, the assigned weight of these functions was 1. When 

comparing the software, the latest commercial version with add-ons was considered, except for the eMistr system, 

where add-ons go beyond the monitored areas.  
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Figure 1. Results of comparative criteria analysis 

Source: Authors (assessed on the basis of publicly available information) 

As seen from the above graph, all systems can perform the function of work recording. The only system that 

meets all 6 weight criteria is eMistr. The second most suitable system was “Zakázkovník”, which, unlike eMistr, 

does not have the function of data import, which represents its biggest advantage for its application in the model 

company. For implementation, the eMistr system was thus selected, as it enables nearly 100% transition of an 

industrial company from manual data management to the digital form, and thus reduces the necessary 

administration.   

 

Solution for harmonization of business portfolio with business technologies 

As mentioned above, the company is characterized by a wide range of production technologies and the 

corresponding business portfolio. This brings along a risk of their full use, and it can thus be very complicated to 

determine the benefits of individual technologies for the given company. Table 4 below shows the input values, 

output recommendations, and resulting evaluation on a representative sample of technologies in the model 

company.  
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Table 4. Technology evaluation system in the model company (representative sample)  

 

Source: Authors 

The table shows which technologies were recommended to be phased out from the business portfolio (Other – 

Truck lift).  

Economic evaluation of innovations in technology 

Economic evaluation of the innovation proposal for changes was carried out in relation to the technology 

evaluation system proposed by researchers for the implementation of digitization in the model company. Table 5 

shows the balance of costs of innovation and income from the sales of discarded machines and stock 

Table 5. Balance of costs of innovation and income from the sale of discarded machinery and stock 

Item Price [CZK] 

Costs of implementation of technology changes (purchase of machinery and software) 517 550 

Sale of stock not related to the new business portfolio -20 000 

Sale of equipment not related to the new business portfolio -183 500 

  Total costs [CZK] 314 050 

Source: Authors 

The assessment of return on investment was performed using the average payback period (t) where the difference 

between the annual amount of labour cost savings at the same volume of production and annual fixed costs was 

used as the cash flow of investment repayment (CF):  

 
Where: 81 328 CZK is the sum of the constant annual cost savings arising from implemented innovations.  

15 000 CZK are annual fixed costs associated with innovation (costs of machinery and equipment 

maintenance) 

The average percentage return that indicates the percentage return in the model company resulting from the 

innovation implemented is determined as follows: 
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Further calculation considered 230 effective days on which the employees actually work. Four employees in 

production work a total of 7 360 hours for an 8-hour working day. In the model company, the innovations can 

save about 413 hours per year. These are hours of inefficient time when the company pays the workers their wage 

and at the same time charges this time to its customers. The following calculations are based on the proportional 

increase in sales, which is generated from the time servings in the execution of orders. The calculation below 

represents the conversion of sales per employee at the point of higher time efficiency. By analogy, it can be said 

that thanks to a more efficient production process, the employees now need less time to achieve the same sales. 

 
where: 7360 – annual hours worked by all employees 

  413 – time saved thanks to innovations 

The calculation below determines higher sales generated thanks to a more efficient production process with all 

other factors being equal.  

 
The increase in labour efficiency in the production process increases sales by 467 147 CZK, which accounts for 

5.91 %. The above calculation applies to total sales regardless of whether it is only sales for labour or for products 

or goods. Depending on the way the company operates, it can be assumed that the increase in the volume of sales 

of own products, services and goods grows linearly with the volume of hours worked. The calculation of margin 

was based on the size of changes brought by the innovation in the monitored period. Let´s say that the average 

annual cost of innovation is 77 810 CZK and the saving resulting from innovation is 81 328 CZK. The annual 

difference is 3 518 CZK. When dividing this difference by the aforementioned volume of hours worked (7 360), 

the cost saving is nearly 0.48 CZK for every hour worked. In the calculations, the model company works with 

average hourly costs of 392 CZK. The company thus achieved the following average margins: 

 

 

The percentage increase in margin resulting from the innovations implemented are calculated as follows: 

 
As can be seen above, the implementation of innovations did not result in a substantial increase in the case of 

business margin.  

 

Economic evaluation of innovations in the area of digitization 

The evaluation of the benefits of digitization was based on the assumption of benefits resulting from the 

introduction of this new form of recording, evaluation and reporting. The actual value invested in digitization 

after deducting the revenues from the sale of equipment is 190 467 CZK. For the purposes of the basic evaluation 

of return, the calculation of average payback period was selected. In this case, CF was the difference between the 

annual cost savings from the implementation of the software ad annual costs associated with its operation: 

 
where: 27 830 CZK is the constant annual cost saving resulting from the implementation of the software 

 9 000 CZK expresses the fixed costs associated with the software use 

The average percentage of return resulting from the implementation of the software for the management of orders 

is as follows: 
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The use of the software enables saving 107 hours per year. The current sales generated by 4 employees are again 

7 908 532 CZK. The increase in sales resulting from the savings generated by the implementation of the software 

was determined based on the conversion of sales per employee at the point of higher time efficiency. The 

calculation is presented below:  

 
Sales generated during the more efficient production process are as follows: 

 
In this case, digitization enables an increase in sales of goods, services and products by 1.44 %. In absolute value, 

it is 113 868 CZK. 

The calculation of the margin was again based on the savings that the given innovation brings in the monitored 

period. 

 
The above calculation was based on the assumption that the implementation of the software will generate savings. 

However, this has not been confirmed for the model company. When dividing the above result by 7 360, the 

resulting share is -2,62 CZK/hour. A higher hourly cost thus brings a lower margin for the company: 

 
where: 392 is the current hourly cost in the model company 

In percentage terms, digitization generates the following increase in margin:  

 
where: 158 is the current margin 

 

It follows from the above outputs that if a company has equipment that is not used and does not bring opportunity 

costs, its removal can create space for innovations. Moreover, selling the equipment can bring significant funds 

for further innovations. Although the benefits of innovations are not reflected in a significant increase in margin, 

the resulting effect of the innovations can have much more significant effect in the technical, time, and 

organizational aspects of the operation and the related increase in total sales. At the same time, it has been 

confirmed that mere innovations do not significantly increase the margin, and companies can thus proceed to 

increasing the hourly rate charged to customers, if it is possible from the perspective of price sensitivity of 

customers. This statement is of general validity, especially for SMEs.  

 

The presented technology assessment system was created for the area of companies where there are no data or 

overview of using individual technologies. By setting the range of values and thresholds between individual 

recommendations, it is possible to achieve different sensitivity of the evaluation. Furthermore, it shall be stated 

that the created system of business technology assessment does not necessarily bring the desired benefit to larger 

digitized companies. Therefore, the authors propose further research on the system of technology assessment in 

order to create a more sophisticated software environment, that, as the authors believe, should be implemented in 

a suitable commercially available ERP system. Small and medium-sized enterprises, except high-tech companies, 

typically have many inefficiencies in their production processes, which are usually caused by accompanying 

administrative processes. SMEs usually respond to this burden with low activity in data recording. Such 

companies usually have a very low number of administrative staff, if any. In such a case, the introduction of the 
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software can very positively influence the performance of the whole company. Based on the results presented in 

this paper, several conclusions can be drawn and it is possible to answer the research questions. The first research 

question was formulated as follows: What economic efficiency can innovations in the production process bring to 

SMEs dealing with custom manufacturing in the engineering sector? Following this research question, it can be 

stated that innovations in the production process can significantly rationalize and streamline the whole process 

from the organizational and technical point of view. However, in the case of small and medium-sized enterprises, 

even a relatively significant reorganization of the processes may have only a small effect on the margin. In the 

model company under review, the confirmed increase in margin was 0.3 %. Nevertheless, the innovations 

implemented in the company resulted in the desired effect, i.e., a more logical system of operation was 

implemented and the production capacity of the company was achieved, which will result in a year-on-year 

increase in sales of almost 6 %. The horizon of the average payback period of the investment in this case was 4.73 

years. 

 

The second research question was focused specifically on the area of digitization: What economic benefit does the 

introduction of digitization into the production process generate in SMEs dealing with custom manufacturing in 

the engineering sector? The response concerning the digitization benefits for SMEs provides partially 

contradictory results. As for the effects on the operation of the company, digitization was definitely beneficial. On 

the other hand, the economic benefits of digitization may not be reflected positively in all parameters. This is 

partly due to the primary traceability of all effects the digitization has for the company. However, the difficulty of 

predicting the future growth in the volume of data used also plays a role. In the model company, digitization has 

led to increased labour efficiency, but due to the cost of the solution, this has not led to an increase in margin but 

even to its reduction by 1.66 %. Nevertheless, higher labour efficiency has resulted in a year-on-year increase in 

sales by 1.44 %. The payback period of the investment is 10,12 years. Some of the negative effects were due to 

the fact that the model company is currently not able to fully use the digitization potential. It is mainly the size 

limitation of the model company. Furthermore, it was possible to present the reduction of financial burden of 

innovation by selling rather than just scrapping the equipment of the enterprise. The paper has several limitations 

that limit the validity of its generally applicable results. The first limitation is that the paper uses the model of a 

profitable company, which may not always be fully met in practice. In the results, the paper presents conclusions 

from a case study focused on streamlining the production process and the change in the concept of business 

strategy following the selected micro-enterprise oriented to service and production. The model company is unique 

in the structure of its business portfolio; therefore, some of the assumptions associated with the business 

environment is limited only to this or similar companies. Another limitation is that the paper uses a very limited 

quantity of information due to the lack of systematic collection of operational data by the model company. This 

condition was anticipated because many small and medium-sized enterprises report these shortcomings when 

analyzing their processes.  

 

Conclusions 

 

The selected engineering micro-enterprise, i.e., a company with a maximum of 25 employees, is a typical 

representative of engineering companies in the South Bohemian region. It can be stated that the presented 

conclusions have general validity for this size category and sector. In terms of their specifics, characteristics, 

trends, and sustainability, the following factors and parameters can be specified. The fundamental production 

feature of these companies is an average, often obsolete technological equipment, including the corporate 

infrastructure. This clearly negative parameter is compensated by increased focus on satisfying customer needs 

and high degree of flexibility and innovations in production. For this, the pragmatic knowledge and skills of the 

majority of managers in these companies are necessary. In terms of production processes, there is a high degree 

of interdependence between individual operations and subprocesses. This means that logistics, control, or 

construction and design activities are inseparable parts of the production process. The area of business risks is 

also very specific, for example the flow and communication of relevant information. This has recently been 
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addressed by the advancement of digitization in this category of companies. The result of the qualitative testing 

of the selected parameters of the transformation process was the finding that the most functional and effective 

system is eMistr, which enables the transition of the company to digital data management.   

 

The business portfolio was also subjected to the research. It has been confirmed that too broad a business 

portfolio and too many processes and technologies in a company bring a risk of not being fully used and it can 

thus be very difficult to determine the benefits of individual technologies for a given company. The data 

collection showed that SMEs, or micro-enterprises dealing with production and services in engineering tend to 

purchase technologies that are not related to their business portfolio and are thus not actively used by the 

companies. This can be explained by the absence of active creation and updating of business strategies. 

Innovation process takes place even in this size category of companies. Economic evaluation of the innovative 

process shows that the mere implementation of innovations has not resulted in a significant increase in margin.  

This was not the case for the evaluation of benefits of the digitization process, which has resulted in an increase 

in sales and business margin. A completely new finding is that if a company has equipment that is not used and 

which incurs opportunity costs, its removal may create space for innovations and its selling can represent 

additional funds that can be used for innovations. Although the benefit of innovations is not reflected in a 

significant increase in margin, the resulting effect can be much more pronounced in the technical, time, and 

organizational aspect of the operation. Some of the above new findings can be considered essential in terms of 

the sustainability of this category of companies, but they are continuously addressed by the managers. The 

relevance of these findings is gaining momentum in relation to the increasing existential risk of engineering 

companies in general. At the time of conducting this research and preparation of this paper, which has a character 

of a generalized case study, the authors did not know how relevant the information found will be and how the 

increasing ecocritical situations will threaten the very existence of this size category in the engineering sector.  
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Abstract. The article aims to identify the conditions accompanying the project management process in the renewable energy sources (RES) 

industry. The author will also try to reveal the key barriers and problems associated with this process in the surveyed business entities. In 

addition to the analysis of the literature, the author chose as another research method a survey in the form of a structured interview with 

project managers and their employees - the survey was conducted in 2021 in 44 purposively selected enterprises of the SME sector, which 

are based in Poland and implement this type of project (a total of 254 people took part in the survey). After analysing the literature on the 

subject and the survey results, keeping in mind its pilot nature, the author listed ten determinants that impact the management of RES 

projects. According to the author, they significantly affect the project's result and generate the main problems and dysfunctions that project 

teams encounter. 
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1. Introduction 

 

Renewable energy sources (RES) are nowadays the main alternative to fossil fuels and, at the same time, are seen 

as an essential contributor to halting dangerous climate change on the planet. Their use in national energy 

balances is not only a manifestation of the implementation of guidelines resulting from agreements at the global 

level. Still, it is also a common sense and economically conditioned action (Młynarski, 2019). 

 

Renewable energy sources, mainly those based on natural forces, have exceptional potential for meeting the 

population's growing electricity needs. They are not depleting; their use does not burden the environment - to such 

a significant degree - as fossil fuels do; they allow decentralised energy production and, therefore, close to the 
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consumer (which does not require the transmission of energy over long distances), they enable efficient 

development of rural areas with limited access to the electricity grid (Tomaszewski, 2020). 

 

Organisations that choose to implement these alternative energy sources are moving toward project-based 

management, emphasising personnel and excellent communication between the various segments of the 

operation. A project is defined as the totality of activities that allow the organisation of work in a way that leads to 

the achievement of the set goal. Many factors help or hinder the achievement of this goal. Efficient management 

coupled with effective communication is the basis for successful project management, i.e., achieving all set goals.  

 

Regardless of which view of the project we choose and which model we use, the most significant attention is paid 

to teamwork and good internal and external communication. The organisation of projects and project teams is 

becoming a compulsion for forward-looking companies. On the other hand, due to the increasing globalisation of 

business, the short life cycle of RES products, increasing competition and high integration in the outcome of 

customers, management through project implementation in the RES industry is becoming not only a factor in the 

success of the company, but even part of the strategy for building competitive advantage. 

 

Hence, the subject of this article is to analyse the management of projects that use renewable energy sources in 

Poland, with a particular focus on the conditions of this process and its dysfunctions. 
 

2. Theoretical background 

    
An important direction in management science is the concept of Project Management, which has been popularised 

worldwide since the 1960s. However, it was only in the 1990s that this new management concept, which has been 

applied to run unique businesses, gained many supporters in Europe. This happened due to contacts with 

developed companies that used and are applying project management in practice and due to global organisations' 

popularisation of this subject. 

 

Project management is not limited to special, spectacular, high-profile ventures but is an approach with an 

expanded structure of applications. Examples of this expanded project management use include research or 

training projects. 

 

In defining the concept of project management, a system formula can be used, which in this case is defined by the 

distinguishing features: 

- objectives and scope of the project; 

- planning; 

- organisation of project teams; 

- effectiveness of the project; 

- project implementation technique; 

- control of the course of the design process and implementation work. 

 

In most cases, organisations (enterprises, offices or associations) are organised (structured) so that it is possible to 

carry out their typical routine activities effectively. These structures usually result from the functions performed 

by the organisation or the products offered.  

 

Project management is, therefore, an extremely complex issue. For ease of reference, we can distinguish the types 

of activities included in project management, which the author has presented in Table 1. 
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Table 1. Description of the types of tasks included in project management. 

 

 

Source: own study based on Bradley (2012) and Quinn (2017). 

 

With the above overview, we can observe the rank and importance of project management. Thanks to this, we will 

always have access to the most critical information, which will help us more easily make decisions and pursue 

predefined goals. The info mentioned includes data on the progress of the initial plan (Jones, 2017). 

 

To sum up, the diverse subject of project management includes three main problem areas (Martini, 2015): 

- functional project management (project cycle management); 

- institutional project management (project manager and project team); 

- personal project management (qualifications and range of skills, distribution of competencies). 

 

In turn, the term project can be used to describe a project implemented within a specific organisation which is 

new, unusual, and different from routine activities - that the organisation has never encountered before. The 

statement that a project is carried out within an organisation does not mean that people from outside or other 

organisations cannot participate. The situation in which a single organisation implements a project is the primary 

situation considered in this work. Multiple organisations can also carry out projects on a partnership basis, by 

individuals, or even a single person (Pawlak, 2017). The very concept of the word project comes from the Latin 

theorem proiectus, meaning to advance/progress forward/forward. According to the author, it can be translated as 

finding and presenting a way to solve a task/problem to be implemented in the future. 

 

Conversely, there is usually a consensus on interpreting this concept in the literature. However, the very popular 

and frequently cited opinion of American authors can raise (and raises for the author of this article) fundamental 

doubts. In Table 2, the author has compared what he considers to be basic definitions of the term in conjunction 

with its main elements. 

 

 

 

 

 

 

 

 

Operational activities (primary) Managerial activities (management) Supporting activities (auxiliary) 

Include the translation of the inputs 

possessed into the realisation of the project 

objective - the reference is the 

implementation of the project based on the 

satisfaction of specific needs and/or the 

solution of a particular problem (the 

European Commission emphasises the 

problem approach).  

A distinction is made between operational 

activities, consisting of preparing a 

description of the subject of the project 

(e.g., project documentation, technical 

documentation) and administrative 

activities, consisting of the material 

implementation of the subject of the project.

  

They focus on harmonising 

operational and support activities 

Include goal setting, planning, 

organising, motivating, 

coordinating and controlling. 
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Table 2. Description of the types of tasks included in project management 

 

 
Source: own study 

 

The author believes that exposing uniqueness (uniqueness) in the definitions of a project, and on the other hand, 

treating it as an individual (one-time) task, is a fundamental limitation of the scope and type of projects that, in 

practice, are attributed to the term project. 

 

In addition to the fact that a project is, as a rule, a new and unusual undertaking, it also has distinctive 

characteristics, such as: 

- A specific goal can be achieved in its implementation, and a clearly defined result can be obtained. Such a result 

may be, for example, a new product, device, or organisational form. This result is also referred to as the system 

that is built under the project. 

- It has a specific start and end date and specific phases - so it is a time-limited project. 

- During its implementation, various resources are used: human, financial, materials, equipment, premises, 

information, etc. These resources are generally limited. 

- A project is often separated organizationally from other activities carried out within an organisation.  

- It has a specific organisational structure. 

- The project involves many people and/or organisational units. 

- It is often an extensive and complex undertaking. 

- The tasks carried out as part of the project should be characterised by a high degree of innovation. 

- The project implementation is usually associated with uncertainty from the point of view of the material solution 

of the problem (the shape of the system that will be created under the project) and risk. In general, this uncertainty 

decreases successively as the work progresses. 

- The nature of the project changes from one phase to the next, and lines of demarcation between phases can be 

identified. There are many projects in business practice characterised by wide variation. However, it is possible to 

No. Distinguishing features Definition 

1. goals and scope of the project According to the Project Management Institute, a project is an undertaking of 

a temporary nature, the purpose of which is to create a unique product 

(produce a product or provide a service).  

"Temporariness" is understood here as a closed period in which a specific 

project sentence will be implemented.  

"Uniqueness" is the distinctive position of the designed product belonging to 

a given class (group) of assortment. 

2. objectives and scope of the project, 

planning 

J. D. Frame (2011) believes that a project is oriented toward some goal, 

involves the coordinated undertaking of related activities over time (it has a 

beginning and an end) and is characterised by uniqueness. 

3. objectives and scope of the project, 

planning, 

effectiveness of the project, 

control of the course of the design 

process, 

implementation work 

In German Project Management, project characteristics include goal 

orientation, one-time nature, complexity, interdisciplinarity, organisational 

separation, and significance (Witzel, 2013). 

4. objectives and scope of the project, 

planning, 

effectiveness of the project, 

controlling the course of the process 

R.K. Wysocki (2015) defines a project as a sequence of unique, complex and 

interrelated tasks with a common goal intended to be completed within a 

specified period, without exceeding a set deadline, under established 

requirements. 

5. objectives and scope of the project, 

planning, 

organisation of project teams, 

effectiveness of the project, 

project implementation technique, 

process control 

H. Kerzner (2005) defines the concept of a project as a project concerning 

which objectives, required resources, deadlines for execution, costs, and level 

of quality have been given. In addition, he stresses that projects, in general 

should be distinguished by their uniqueness. 
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group them systematically and based on an established methodology according to characteristic features (Table 

3). 

 
Table 3. Division of projects by subject criterion 

 

 

 

Source: own study based on M. Pawlak (2011), K. Frączkiewicz (2021) and R. Marek (2010). 

 

In summary, based on the information cited above, which shapes the definitions of project and project 

management that occur in the literature, we can conclude that virtually all of them contain common features, such 

as: 

- purpose; 

- time; 

- budget/finance; 

- planning/design; 

No. Type of project Description 

1. research projects Are represented by scientific, experimental and development work in all fields of 

knowledge. Examples of projects include research on technical topics:  

- product value analysis,  

- reliability theory,  

- development of measurement apparatus,  

- quality control.  

There are particular problems in human resource management, for example, 

evaluation of the formation of human relations in the organisation, the use of working 

time, and analysis of the physical and mental workload of personnel. 

2. technical projects 

 

Very often, they are a development of research projects. They present design 

solutions for products and manufacturing technologies - for example, projects for the 

modernisation and equipment of industrial plants, investment projects, and projects 

for production automation and management computerisation. 

3. manufacturing projects Are integrated technical and organisational solutions. Their field is operational 

systems, for example: 

- organisation and operation of the production process,  

- a system of supply, transportation, traffic protection,  

- monitoring organisation,  

- production controlling model,  

- organisation of workstations, 

- logistics systems. 

4. management systems 

projects 

 

They are divided into economic and organisational: 

1. Economic system projects are developed at various levels of economic 

management, primarily in terms of development strategy. They refer not only to 

economic and financial issues, but their scope also includes solutions for strategic 

and marketing management systems, production management, personnel 

management, price management, and cost management. 

2. Organisational systems projects mainly concern the company's organisational 

structure, task management, distribution and economic cooperation. In addition, this 

group includes virtual and network organisation management system projects, quality 

management and information management also belong here. Concerning the 

company, management system projects can be considered in a broad and narrow 

sense: 

- in a broad sense, these projects synthesise development concepts of market ventures 

(product-market formula), organisational solutions, technical and production projects 

and others.  

- in the narrow sense, management system projects relate, for example, to the 

diversification of the profile and assortment of production, changes in the 

organisation of the manufacturing process, and new work systems - the scope of 

projects refers only to sectional solutions. 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(9)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(9) 

 

140 

 

- organising; 

project team/people/employees. 

 

They differ only in the authors' approach regarding the rank and importance of the above issues in terms of project 

management in practice. 

 

When discussing projects involving the renewable energy industry, the starting point is to determine what the 

industry is based on and what it involves. 

The slowly depleting stock of conventional fuels and the growing need to increase the intensity of environmental 

protection efforts are two of the main driving forces behind the introduction on an increasing scale of modern 

technologies that use natural energy resources. 

 

In the literature, we can find many definitions of renewable energy sources, which boil down to the same. 

Therefore, for this article, let's assume that renewable energy sources include all energy sources whose use for the 

production of heat energy and electricity is not associated with their long-term scarcity - their resources are easily 

renewable. Renewable energy sources are mainly water energy, wind energy, solar energy, geothermal energy, as 

well as biomass (Table 4). Natural processes produce electricity and heat, and the entire process does not 

contribute to the emission of environmentally harmful substances. RES are, therefore, clean energy, safe and 

friendly to the planet (Mirowski, 2016). This is in line with the definition in the Energy Law of 2006, which 

defines renewable energy sources as sources that use the following in the conversion process: wind energy, solar 

radiation, geothermal energy, waves, currents and tides, river fall, energy derived from biomass and landfill 

biogas. 
Table 4. Types of renewable energy sources 

 

 

Source: own study based on Hymon (2022) https://hymon.pl/co-to-jest-oze-jakie-sa-rodzaje-zrodel-energii-odnawialnej/  

No. Source Description 

1. Water energy This source is most often used in hydropower plants to produce electricity. 

For this purpose, water turbines are required, which, when moving, create 

mechanical energy that goes to hydro generators. There, in turn, it is 

converted into electricity. 

2. Solar energy 

 

Solar energy has become one of the most undistributed renewable sources, 

thanks to photovoltaics. Photovoltaic panels mounted on the roof of a 

building or the ground capture solar radiation and transform it into electricity 

directed to electrical outlets in homes, businesses, farms or other structures of 

choice. 

Solar energy can also be used for heating purposes. This requires solar 

collectors, which heat water in tanks through a heating medium and heat 

exchanger. This solution prepares domestic hot water and supports central 

heating operations. 

3. Wind energy 

 

Renewable energy sources can also use wind energy in the conversion 

process. To generate electricity, special wind turbines are set in motion by the 

wind, generating mechanical energy. For electricity to be produced it must 

first go to the device, which is a generator 

4. Biomass - biodegradable matter 

 

Renewable energy sources can also be talked about in the case of biomass. 

Biomass is all kinds of matter, such as products and waste from agricultural 

or forestry production, which is biodegradable. It can be used to create solid, 

gaseous and liquid fuels. It is most often used to produce heat energy when 

biomass is burned. The heat generated can, in turn, be used to produce 

electricity. 

5. Geothermal energy 

 

Geothermal energy is energy from inside the earth. It can be used both to 

produce electricity and to produce thermal energy, including for heating 

purposes. To obtain it, it is necessary to drill wells. A technology that uses 

heat energy from the ground is ground source heat pumps, which can be used 

to provide heating for a building and to heat domestic hot water. 
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In turn, the division of renewable energy sources can be made according to the type of usable energy produced 

from them - some sources we can convert to usable energy only in the form of thermal energy (for example, low 

and medium-temperature geothermal waters), and other sources in the form of electricity (for example, 

hydroelectric, wind turbines). The latter is abbreviated as RES-E (Renewable Energy Sources-Electricity). Below 

in Table 5 are those renewable sources from which we can obtain electricity, according to the classification of the 

European Commission's Directorate-General for Energy and Transport and the International Energy Agency - 

IEA. 

 

 
Table 5. Types of renewable energy sources 

 

 
Source: own study based on Mirowski, 2016. 

 

Renewable energy resources are practically unlimited, but as we can see, their potential is dispersed, and their use 

of them requires higher capital expenditures. That is why today, the investment costs of generating eco-energy are 

even higher than that of obtaining and processing fossil fuels. The reason is the still globally controlled top-down 

prices of energy carriers. The cost-effectiveness of applying technical solutions that use renewable resource 

energies can be justified when the prices of all energy carriers are liberalised and eco-fuels are fully charged for 

environmental degradation (Zimny, 2014). 

 

 

Sorts of RES - E Directorate IEA 

Biogas of agricultural origin 

Landfill gas 

Fermentation gas from wastewater 

 

Biogas 

 

Bioenergy (including 

waste energy) 

. 

Bioenergy (including waste energy) 

Forest products (wood) 

Forest production waste (bark, lumber waste, etc.) 

Agricultural products (energy crops) 

Waste from agricultural production (including 

substances of 

plant and animal substances, e.g., straw) 

 

Solid biomass 

 

Biodegradable waste (municipal and industrial) 

 
Biological waste 

Electricity from geothermal 
Electricity from geothermal 

 

Small  hydropower plants (<10 MW) 

Large  hydropower plants (>10 MW) 

 

Small Hydropower 

Large Hydropower 

 

Hydropower 

 

Photovoltaics 

 

Photovoltaics 

 

Electricity from solar collectors 

 

Electricity from solar collectors 

 

Tidal energy 

Tidal wave energy 

 

Tidal and wave energy 

 

Onshore wind energy 

 

Wind Energy Onshore 

 

Offshore wind energy 

 

Wind Energy Offshore 
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However, one of the main priorities of energy development in the coming years is the development of renewable 

energy sources. Rational use of energy from renewable sources (water energy, wind energy, solar radiation, earth 

energy, i.e. geothermal energy and biomass) is one of the essential components of sustainable development with 

measurable environmental and power effects. The increase in the share of renewable energy sources in the fuel 

and energy balance of the world contributes to improving the efficiency of use and saving energy resources, 

improving the environment by reducing emissions of pollutants into the atmosphere and water, and reducing the 

amount of waste generated. Therefore, supporting the development of these sources is becoming an increasingly 

severe challenge for all countries of the world and Europe in particular, as reflected in many EU programs 

(Borgosz-Koczwara & Herlender, 2018). 

 

In summary, the use of renewable energy sources, due to their advantages, not only those related to environmental 

protection, has become a fundamental priority for EU action in the field of energy. We should stop looking at the 

implementation of RES projects only through the prism of fighting global warming or levelling CO2 production. 

This is also an opportunity for the development of local environments, where by using resources that have been 

available for many years, new jobs are created, social ties are strengthened, and, after all, what is also very 

important - ultimately, the cost of living is reduced. 

 

In addition, the increase in the exploitation of renewable energy allows greater independence from the supply of 

imported energy, enables more robust diversification of supply sources, and contributes to the creation of 

distributed energy, which will be based on locally available raw materials. This will increase energy security and 

reduce transmission losses due to the possibility of locating close to the consumer. And this, after all, influences 

the formation of the country's energy balance, which translates into increased electricity security (Ignarska, 2013). 

 

Issues related to RES projects implementation are widely discussed in the contemporary scientific literature (e.g.  

Yuksel, 2018; Rodin & Moser, 2021; Maestre et al., 2021; Othman & Khallaf, 2022; Vasquez-Ordonez et al., 

2022; Mancerova & Tuyet, 2022). The impact of project management conditions and stemming barriers still need 

sufficient attention (Boonstra, & Reezigt, 2023; Calderon-Tellez et al., 2023; Soderberg, & Liff, 2023; Shava & 

Vyas-Doorgapersad 2023). This research intends to fill in this gap by investigating a Polish case. 

  

3. Research Methodology and data 

 

The research involved people managing a Renewable Energy Sources (RES) project - project managers and 

project team members from public institutions, associations and enterprises. This choice was dictated by the fact 

that external as well as internal factors influence the management of this type of project, and therefore the author 

took into account: 

- the institution in which they work, that is, its legal form, organisational structure and size; 

- individual variables, that is, education, age, gender; 

- career variables, that is, their position, work experience, length of service, and knowledge of their work. 

In turn, the choice related to the analysed group of organisations was based on the author's observations over the 

past three years and his personal experience implementing and managing RES projects. In addition, it is also due 

to legal regulations. 

 

The entire research process was carried out based on the fact that RES project management can be conditioned by 

(e.g. Aghdaie et al., 2020): 

- the organisational structure of the entity in question; 

- nature of the organisation; 

- the size of the organisation;  

- the number of members of the project team; 

- their knowledge and experience, and the manner and type of employment for the project position. 
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The research does not consider micro-enterprises, i.e. institutions employing up to 9 people, usually established 

only to implement a given project. Their entire staff are project employees only, and organisations that only 

implement their first project - they have yet to implement any others before and therefore have no experience and 

reference points. 

 

 

Due to this fact, the sample size for the study was assumed to be 118 organisations operating in Poland which are 

implementing at least one RES-related project and have also implemented at least one such project before. In the 

end, the author induced only 44 organisations to participate in the study, despite making contact and sending a 

request to 218. Unfortunately, the research sample did not reflect the assumed characteristics of the entire group 

for the country. Therefore, the presented research results cannot be a total set for Poland - they provide a basis for 

expanding the research process in the future, and for the time being, can only be treated as a pilot study.  

 

 

Organisations and project teams that participated in the survey: 

- 9 public institutions; 

- 23 enterprises; 

- 12 associations; 

A total of: 

- 52 project teams - in 8 organisations, there were two teams; 

- 44 project team managers (in organisations that had two projects, one person managed two projects); 

- 210 employees of the teams. 

 

 

Given the research problem of identifying conditions and barriers (problems or dysfunctions) of RES project 

management, the author chose a survey questionnaire as the primary research tool - he took into account, of 

course, the distinguished two groups of respondents and prepared two separate questionnaires for each of them. 

The different content of the questions in the two questionnaires was included. 

- the different roles that representatives of the selected groups have in the implementation of the project; 

- different participation in the decision-making process; 

- different problems in daily work; 

- very often highly different knowledge, experience and skills. 

 

 

Of course, both questionnaires asked questions to indicate the conditions affecting daily work, identify the 

barriers present during project implementation, or place their project in the organisation where it is implemented. 

In the survey questionnaires, the author included different types of questions: 

- closed alternative; 

- closed filtering ones; 

- closed ones that use a nominal and ordinal scale; 

- determining the rank of importance of the topics under consideration; 

- semi-open in the form of conjunction; 

- so-called "control" tests, which allow checking the sincerity of the respondent's answers; 

- "Stein's Self-Portrait" test - used to identify the needs of respondents and examine the level of expectations; 

questions to identify dehumanising factors - used to identify communication issues or roles in the overall 

management process. 
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When analysing the results of the study, taking into account individual variables, in the group of managers and 

employees of project teams, the following characteristics could be noted: 

 

- the predominance of women over men - 58.4% to 41.6%; 

- the largest group was between 31 and 50 years of age - 61.4%; 

- the majority of the group had a university degree - 83.4%; 

- as many as 76.3% of the respondents were new employees hired for the project; 

- 23.7% had previously worked for the organisation in positions not related to the implementation of RES 

projects; 

- only 35.4% of respondents had experience in implementing similar projects; 

-only 18.7% of respondents had acquired knowledge of RES project implementation (courses, training, 

postgraduate studies, first or second-degree studies). 

Significantly, the above structure was not influenced by the place of employment of respondents from both the 

group of managers and the group of project team workers, which means that the structure of project employment 

is not influenced by the type of organisation in which the project is implemented. 

 

 

 

 

4. Results 

 

In the first stage of the research, the following determinants of RES project management were identified 

(alphabetically): 

1. Project team members (their selection to the team). 

2. Resources and tools available during project implementation. 

3. The person of the project manager. 

4. Project planning. 

5. Distribution of roles and relevant competencies - proper involvement. 

6. Flow of information. 

7. Strategic management of the project. 

8. Strategic management of the organisation. 

9. Organisation structure. 

10. Cooperation with institutions responsible for the implementation of RES in Poland. 

 

 

 

 

The importance and relevance of the above-identified determinants for each group of respondents are presented in 

percentage terms in Figure 1 below - it shows which determinants are the most specified and most important for 

different groups of people involved in the implementation of RES projects. 
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0% 20% 40% 60% 80% 100%

project team members (their selection to

the team)

resources and tools available during project

implementation

person of the project manager

project planning

distribution of roles and relevant

competencies - proper involvement

flow of information

strategic management of the project

strategic management of the organization

organization structure

cooperation with institutions responsible

for the implementation of RES in Poland

other (less than 5% of indications)

employees

managers

 
 

Figure 1. Weight of identified determinants for two groups of respondents 

 

Source: own study 

 

However, we can see discrepancies when emphasising the importance of specific determinants mentioned by the 

two groups of respondents. If, in the case of the issue of conditions related to the project manager and people in 

the project team, the discrepancy is justified and is due to the place occupied in the structure of the project, then in 

the case of conditions related to the organisation (one's workplace), it is surprising to see so few voices of project 

employees. In the author's opinion, this is a result of the low level of knowledge of basic concepts of organisation 

and management held by this group of respondents and the fact that they do not realise the strength of the 

influence of these factors on the project they are implementing. In other cases, on the other hand, the opinions are 

already much more similar, which means a high impact of the mentioned conditions on the work of all those 

directly involved in project management. Confirmation of this opinion can be seen in the very high percentage of 

answers given, exceeding 80% in almost all cases. In addition, all complications accompanying the performance 

of project tasks have their source precisely within the organisation and do not contrary to appearances and widely 

accepted opinions, arise from the external environment. In addition, in making the above analysis, it is imperative 

to note that most people cannot determine whether a given condition is external or internal. This confirms the 

author's opinion as to their knowledge of management processes. 
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The determinants described and listed in this way were also accompanied by the dysfunctions indicated by the 

respondents specific to each determinant - the second stage of the research (Table 4). 

 
Table 4. Dysfunctions associated with each conditionality 

 

No Conditioning 

 

Dysfunctions 

 

1 Project team members (their selection 

to the team) 

- poor selection of employees for the project team 

- lack of training for project team staff 

- very high staff turnover 

- filling one person in two positions in two projects - including project 

managers 

2 Resources and tools available during 

project implementation 

- lack of methods and tools for project management 

- lack of mechanisms for monitoring the resources held 

- projects implemented are not consistent with the organisation's profile and 

strategy 

- too many projects implemented at once 

- the inadequacy of adopted project cost estimates (budgets) to the intended 

results 

3 The person of the project manager - filling one person in two positions in two projects 

- lack of competence 

- lack of experience 

4 Project planning - extended project schedules (leaving too large time buffers) 

- erroneous resource planning 

- long waiting time for management decisions (even more than six months) 

- results in changing project realities. 

5 Distribution of roles and relevant 

competencies - proper involvement 

- lack of definition of roles and responsibilities for units or individuals 

outside the project 

- lack of ongoing participation of top management in project management 

- low morale of project staff - need for more support from boards of 

directors. 

6 Flow of information - lack of information on the status of the project 

- lack of information flow channel with other departments of the 

organisation involved in project activities 

- lack of cooperation and information transfer between project teams 

working simultaneously 

- lack of databases left after the end of the project - often replacement of 

personnel - no lessons learned 

7 Strategic management of the project - poorly prepared projects 

- projects implemented are not linked to each other 

- lack of coordination of overall activities undertaken in all projects 

- duplication of project activities performed 

- rivalry between project teams simultaneously implementing projects. 

8 Strategic management of the 

organisation 

- treating projects secondarily 

- lack of experience in project implementation 

- insufficient resources 

- lack of integration of the project team into the organisation 

9 Organisation structure - lack of project structure - prevalence of functional structures 

- misalignment of the organisation with the ongoing projects 

- inability to link the work of all units in an organisation to project activities 

10 Cooperation with institutions 

responsible for the implementation of 

RES in Poland 

- lack of information flow channels 

- low level of knowledge in the staff employed there 

- lack of standards in project management developed by these institutions 

- an influx of conflicting information on project implementation 

- lack of unified laws and standards for all areas of operations 

- high frequency of changes to existing laws and standards. 

 

Source: own study. 
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In summing up the above data, it is necessary to add that the respondents mapped all the dysfunctions occurring to 

individual conditions. Hence, there may be doubts about the validity of such an association. However, based on 

the answers given in this way, which are simply the result of the difficulties constantly encountered in work, they 

significantly impact the management of the RES project. In addition, for this work and a better understanding of 

such sensitive issues, the author decided to cite the main problems (Figure 2) that arise in the daily work of the 

respondents. According to the work's author, only a concrete example taken from practice can illustrate a given 

situation most optimally. 

 

0% 20% 40% 60% 80% 100%

lack of links between the organization's

strategy and projects - random projects

lack of project management strategy

lack of experience

low level of knowledge of RES project

management

lack of mechanisms to manage projects

lack of quality in information on

implemented projects

lack of reporting within the organization

key decision-making by the main

management

too large a scope of projects

other (less than 5% of indications)

employees

managers

 
Figure 2. Problems occurring during the management of a RES project 

Source: own study. 

 

In summary, it can be noted that the results of the author's research presented above are as identical as possible to 

the project management considerations contained in the world literature and lead to efforts to improve the 

following areas: 

- adapting the organisational structure to the implementation of RES projects; 

- managing the organisation through project management; 

- optimisation of the information flow process during project management; 

- external and internal flow (information management); 

- managing the competencies and skills of project team members, 

- “bottleneck management”; 

- project planning; 

- proper selection of roles, competencies and responsibilities in the organisation during project management; 

- optimisation of procedures and tools of institutions responsible for implementing RES systems in the country. 
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5. Discussion         

    

In the 21st century, companies, to gain a sustainable competitive advantage, must respond quickly to the intense 

and unprecedented environmental changes. They are to be helped by project management, which, as the article's 

author wrote, is an extensive, multifaceted and interdisciplinary issue.  

 

In the scientific literature, we can find many definitions of project and project management, and we can note an 

inevitable evolution of views that emphasise their different aspects. However, even though the concept of RES 

project management (the very concept of their general implementation is more than 60 years old) is not so new - 

many attempts to apply it to traditional entities have failed to meet the expectations of their boards or even the 

market itself. The reasons for failure that occur are due, as indicated by the conditions discussed earlier, which, 

according to the author, can be divided into four leading and basic categories: 

1. Psychological. 

2. Organisational. 

3. Market-based. 

4. Cultural. 

 

To sum up, it doesn't matter whether we are talking about determinants or their dysfunctions; everything revolves 

around practically the same main aspects which are: 

- lack of tools and resources; 

- the wrong people in the wrong positions, performing the wrong tasks; 

- a virtually non-existent flow of information; 

- an ill-defined or overlooked area of project planning; 

- strategic project management approach; 

- the negative impact of the project company on its management; 

- shallow cooperation with institutions responsible for renewable energy sources in Poland - practically none. 

 

But it was coming back to project management in the RES industry, which today is responsible for giving the 

right prompts in the development process, stimulating knowledge transfer and diffusion. At the same time, it is 

supposed to support organisational learning and, consequently, lead to the development of dynamic capabilities. 

After all, nowadays, it is not only the bundle of resources that counts in building competitive advantage but also 

capabilities. Consequently, mechanisms by which organisations can develop these capabilities and reconfigure 

resources are essential. This confirms that dynamic capabilities, built on knowledge and linked to an 

entrepreneurial orientation, lie at the heart of generating new products, processes or services. 

 

The rapid development of the green energy sector in the coming years seems inevitable, especially for European 

Union member states. It is, therefore, worth considering what consequences it will carry. Undoubtedly, the 

consequences for the state budget are essential. One can forecast an increase in budget revenues from VAT, due to 

the increased number of investments related to developing the green technology market. In addition, increased 

state budget revenues may result from developing enterprises and subsequent employment growth. A decrease in 

budget revenues is also likely inevitable due to reduced excise tax revenues and less exploitation of fossil fuels. 

The development of the RES sector will positively impact the labour market. This is especially true for industries 

involved in producing equipment for renewable energy and the construction industry due to increased demand for 

construction services related to the construction of new generating units and the modernisation of existing ones. 

Employment growth can also be forecast in banking due to the development of programs to finance green energy 

investments. Human capital will shift from traditional sectors to highly innovative ones, consequently 

contributing to developing a knowledge-based economy (Ignarska, 2013). 
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The importance of the topics discussed above is undoubtedly due to the drive to build an information society and 

a knowledge-based economy. This is a priority activity for any country that intends to compete effectively in 

international markets in the future. For Poland, the vision of continuing the current economic assumptions based 

on a very cheap labour force is becoming more and more elusive, as increased emigration, as well as demographic 

changes, have caused the significant labour surpluses that have existed in the labour market so far are rapidly 

beginning to turn into shortages that are difficult to level. The changing relationship between supply and demand 

in the labour force segment in such a situation inevitably means an increase in production costs. The only way out 

of the "crisis" in such an economic situation is to break the barrier of cheap labour resources, which at the same 

time leads to the path of sustainable development, by transforming the structures of the economy to be less 

sensitive to fluctuations in the number of labour costs. One should strive to modernise the economy, which 

includes a much more significant component of technical progress - to a knowledge-based economy. 

 

In conclusion, despite the many obstacles investors in the renewable energy sector may face, there is a basis for 

seeing a brighter future for the industry, especially in the long term. A mix of market consolidation and optimism 

may characterise the target year of 2030. The RES sector should emerge as a critical component of the long-term 

development of global economies. 

 

Conclusions 

 

The practice of project management in the RES industry in Polish conditions boils down only to managing 

individual projects, the managers of which are only responsible for adhering to the budget, schedule, reporting 

and final results planned to be achieved. This results from the need for existing links between the organisation's 

strategy and the implementation of RES projects and between the project management strategy and the adopted 

corporate management strategy. And yet the selection and management of the project itself, already at the 

planning stage, should be done following the planned strategy of the enterprise and in the form of a typical 

activity. 

 

This means that the management of RES projects in the surveyed enterprises is carried out, bypassing the concept 

of project management, which, due to its characteristics, is ideally suited as a tool for project teams. 

Unfortunately, with a guarantee of applying this concept, it is possible to develop a standardisation of the project 

management process in the organisation, that is, to guarantee reproducible quality. 

 

In turn, the selection of project team members, including the manager, also raises concerns - it should be done 

through the prism of their competence in close connection with the determination of the appropriate involvement, 

that is, roles and place in the structure of the company. The lack of such standards often leads to a situation in 

which the project team leader cannot efficiently manage more projects without prioritising individual projects 

and properly allocating strategic resources. This raises the question of how project teams can perform different 

tasks at different hierarchical levels in the organisational structure of the surveyed companies.  

 

Besides, in the author's opinion, all enterprise employees should participate in the project / feel like they are 

participants. This will cause the disappearance of barriers to cooperation between them and the project team. This 

also applies to the top management, who must do more than participate in the project in emergencies. 

 

Ultimately, it seems very important to cooperate with public institutions managing renewable energy sources in 

each country, which will result in uniform procedures. 

 

In summary, considering the above conclusions of the survey, it is worth extending it to a larger group of 

companies that implement RES projects - this will undoubtedly reduce the very high convergence of opinions 

provided and expand the practical directions of change. This will allow us to thoroughly verify the assumptions 
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about the universality of the above conclusions and observations and to put into practice standards that will be 

helpful in the future. 
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Abstract. Managerial work in all businesses worldwide aims to achieve subordinates' successful completion of work. Assigning tasks is 

one of the daily activities of a manager and significantly impacts the quality of work submitted. This paper focuses on task assignments and 

their effectiveness in work teams. From October 2022 to January 2023, a questionnaire survey was conducted, which pursued the goal of 

task assignment efficiency. Respondents were asked about their preference for specific assignments, the types of information they prefer in 

projects, and their priorities within the work allocation. At the same time, respondents rated other aspects related to effective work 

assignments, such as the meaningfulness of the work, responsibility for performance or autonomy, competence to complete the task or their 

level of involvement and relationship with the person assigning the task. In January 2023, a focus group survey was conducted with ten 

students. The respondents carried out the assigned task, and the whole task process, including its outcome, was mapped. The paper presents 

the results of the questionnaire survey in the form of graphs, including the authors' comments with the support of more complex statistical 

methods; the results of the focus group are graphically displayed in a semantic differential, and the conclusion of the paper is oriented 

towards specific recommendations for teachers, managers, or leaders for whom assigning tasks is their daily bread. 
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JEL Classifications: M54 

 

 

 

1. Introduction and review of literature 

 

Managerial work in all businesses in the world stands and falls with the successful completion of the work of 

subordinates. An important and often underestimated administrative art is correctly assigning the necessary work 

to subordinates. Delegating tasks is one of the daily activities of a manager and significantly defines the quality of 

work submitted. According to Svozilova (2016), a task is part of a complex activity, we can specify the desired 

outcome, and it has a relatively short duration. Koubek (2010) adds that a task can consist of one or more 

operations. The manager can choose from two options when assigning tasks and delegating them to specific 

performers (Pechová, Volfová, Jírová, 2022). The right style can determine employee satisfaction and, thus, 

productivity. 
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Good workplace relations and positive motivation of workers also enhance productivity. We distinguish between 

extrinsic and intrinsic motivation. While achieving a result drives extrinsic motivation, intrinsic motivation is a 

preoccupation with a task or problem and a tendency to solve it. Employees with higher levels of intrinsic 

motivation perform better, are more efficient, more prosperous and appear more satisfied. There is also a direct 

link between motivation and the desire to succeed - the greater the passion, the greater the motivation to succeed. 

However, if there is a fear of failure, motivation decreases proportionally. 

 

As business is usually associated with risk and uncertainty, the team must be able to adapt to changing conditions. 

They must find new ways to solve problems and adapt quickly to new situations. Especially in the early days of a 

business, when there are many unknown factors, the ability of the team to work together and adapt is crucial to 

success. In addition, entrepreneurs must have the ability to lead, inspire and motivate their team to work together 

to achieve common goals. A business can be very successful when a team works together and is motivated to 

achieve a common goal. In today's business world, teamwork is crucial to success. Entrepreneurs must be able to 

assemble a strong team and lead it to success. Cooperation provides the support and motivation necessary to 

achieve common goals. If entrepreneurs can build a team that can work together and adapt to rapidly changing 

conditions, they will be well-positioned to succeed in business (McGrath, 1984; Delfgaauw, Dur, & Souverijn, 

2020).  

 

Task management and teamwork are two critical elements for success in any organisation. Effective task 

management enables teams to plan, organise and complete tasks efficiently and on time, which is essential to 

achieving the organisation's goals and success. With proper task management, teams can be able to solve 

problems that were caused by ineffective task planning and management. Teamwork is based on the idea that a 

group of people working together is more efficient than individuals working alone. A properly managed team can 

be a powerful force for achieving the goals of an organisation. Teams that have clearly defined tasks and 

responsibilities can work better together and achieve more significant results. 

 

Linking these two elements is crucial to an organisation's success. Effective task management can help teams 

better organise their tasks and improve performance. A good teamwork environment can help create effective 

teams and increase productivity. The benefits of good task management and teamwork are many. Organisations 

can reduce time delays, improve performance, and achieve goals more efficiently. In addition, adequately 

managed teams can produce creative and innovative solutions and improve the quality of an organisation's 

products and services. Ultimately, effective task management and teamwork are key elements to an organisation's 

success in a competitive and rapidly changing business environment. Organisations should invest in developing 

these elements and create an environment that fosters productivity, innovation, and sustainability (Truss et al., 

2011; Jiang & Gu, 2015; Castellano, Davidson & Khelladi, 2017; Zhang et al., 2021). 

 

Generationally, there are relatively large, even leapfrog changes in the abovementioned issues. The solution 

primarily focuses on proper task assignment, critically affecting all generations' bottom line. Practical task 

assignment is critical to successful job performance and overall team or organisational productivity. Good task 

assignment includes a clear description of the goal, precise task specifications, prioritisation, and a deadline for 

completion. In addition, when tasks are correctly assigned, employees know what is expected of them and are 

clear about their roles and responsibilities. This leads to better coordination and collaboration within the team and 

improves the overall efficiency of the work process (Černevičiūtė & Strazdas 2018). 

 

A vast strand of literature is devoted to factors that must be considered while attributing particular tasks to 

employees. Weerasombat, Pumipatyothin, and Napathorn (2023) draw special attention to employees' skills.  

 

Anes et al. (2023) developed a methodology for considering each team member's performance to achieve the 

optimal assignment of the agile teams in open innovation projects. Kaur et al. (2022) suggest considering the 
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necessity of retaining employees in nonprofit organisations while distributing tasks. Ren et al. (2022) highlight 

procedural justice when assigning tasks. The authors claim that procedural fairness can be combined with 

performance goals to reap the valuable aspects of goal setting while minimising some of the unintended side 

effects. They draw attention to the fact that there is an ongoing discussion on the impact of goal setting (Ren et 

al., 2022). Li et al. (2023) focus on the difficulties of order assignments in conditions of uncertainty. Kamei & 

Markussen (2022) analysed free-riding effects caused by inappropriate attribution of tasks. Liu et al. (2023) stress 

the role of leadership, organisational environment and justice in job assignment mode. Delfgaauw, Dur and 

Souverijn (2020) claim that favouritism, employees' seniority, preferences over tasks, and fairness considerations 

often play a role while assigning tasks to employees. Employee preferences are essential in setting key targets 

(Chen et al., 2021). Hsieh & Lee (2023) focus on autonomist and autocratic characteristics of employees, which 

ultimately affect work team performance.  
 

Anyway, there is still no answer to how managers must consider factors such as age, gender or speciality of an 

employee while assigning a task.   

 

The main objective of this paper is to fill the gap by presenting an applicable managerial approach to effective 

task management for different sociodemographic groups defined by gender, generation and study focus. The sub-

objectives include the compilation of a literature review in the field of managerial practice with a focus on task 

management, task assignment, teamwork and generational differences. Based on this, the sub-objectives also 

include a preliminary validation of the possibility of applying motivational types theory to different groups of 

workers, and at the same time, in relation to these groups (sociodemographic factors, occupational/study focus), 

evaluating the importance of the different contextual components of task assignment. Among the sub-objectives, 

it can also be included in verifying whether other variables besides age define motivational types that can be 

successfully used in subsequent managerial work. 

 

2. Task assignment        

    
Task assignment is a sub-element of management. The literature agrees that the basic criteria that should be 

clearly defined when assigning a task include the desired outcome, time horizon, responsibility for performance, 

available resources, and specification of what is considered successful completion of the task (Pechová, Volfová, 

& Jírová, 2022). According to Plamínek (2009), expressing support and creating space for questions and 

discussion is also an important point, as understanding the assigned task is considered the basis for future success 

and acceptance. In some ways, a well-managed process of defining the work task and the associated 

responsibilities can optimise the worker's approach to the assigned work from the beginning (Kriek, 2019). 

 

Without setting a goal, the task could not exist. The question remains, however, to what extent it is also necessary 

to determine the way in which it is to be achieved. In this case, the preferences of each leader/manager are 

radically different (and usually closely related to the management style chosen), as are the priorities of each 

performer/subordinate/employee. Some need fixed structures and roles to achieve results, the presence of which 

reduces uncertainty, ambiguity, and misunderstanding. Others, on the other hand, maybe demotivated by such an 

approach (Parkes, 2016; Wielenga-Meijer et al., 2011)  

 

When assigning tasks and delegating them to specific performers, the one assigning it - the leader or manager can 

choose from two options. He can choose either "HOW" assignment or "WHAT" assignment (Plamínek, 1999). 

 

In the case of the "HOW" assigning, or also the process type, it is mainly about specifying the methods and ways 

in which the performer's work is to be carried out, it contains an enumeration or direct description of working 

methods and yet it is burdened with frequent control and consultation, as a result of which the authority can 

manage only a small number of performers and its work becomes less efficient. 
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In "WHAT" type assignments, we encounter a more autonomous approach; only the outcome to be achieved and 

the evaluation criteria are specified. In the research investigations, the task type "WHAT" was assigned and is 

specified in Chapter 2.2. 

 

2. 1 Charakteristics of the targer group  

 

A total of 388 students from ŠKODA AUTO Vysoká škola o.p.s. and ŠKODA AUTO a.s. employees participated 

in the research survey between October 2022 and January 2023. The surveyed target group consists of 71% men 

and 29% women. A significant number (73%) of the respondents are aged 18-21 years and 22-25 years (14%). 

78% of the respondents have a high school education, 20.6% have a bachelor's degree, and 1.4% have a master's 

degree, and their field of study is presented in Figure 1. 

 

 
Figure 1. Field of study of the survey respondents 

Source: the authors  

 

In total 10 students from ŠKODA AUTO Vysoká škola o.p.s. and employees of ŠKODA AUTO a.s. participated 

in the follow-up qualitative research using the focus group method in January 2023. Of those surveyed, 60% were 

male, and 40% were female. All respondents were 22-25 years old and had completed a bachelor's degree, with 

the field of study shown in Figure 2. 

 

 
Figure 2. Field of study of the focus group respondents 

Source: author the autor 
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2. 2 Research methodology 

 

To fulfil the objective of this paper, a questionnaire survey, focus group method, observation, facilitated 

discussion and evaluation of the respondents' performance on the task were carried out. 

 

In the questionnaire survey, a goal-oriented task was given in a "WHAT" manner. According to Campbell (1988) 

and Wood (1986), who classify tasks into simple and complex, a complex task was given. Or also according to 

Bakken and Andersson-Bakken (2021) an open-ended task can be solved in multiple ways. Respondents were 

given the task by their direct supervisor. The exact assignment was as follows: "Create an invitation to a three-day 

work team meeting in the first half of 2023." 

 

A total of 25 questions were formulated as part of the survey. Each question pursued its own sub-objective with 

respect to the main objective. The aim of the questionnaire survey was to evaluate the effectiveness of the task 

assigned and each question in the questionnaire monitored the following criteria: 

 

- Preferences for the type of tasks  

- Willingness to work with risk 

- Fear of failure 

- Teamwork 

- Willingness to take responsibility 

- Motivation to complete the task 

- Level of commitment 

- Relationship with supervisor 

- Supervisor communication 

 

The last four questions of the survey aimed to identify respondents. After completing the questionnaire survey, 

another research investigation in the form of a focus group was conducted in which 10 participants carried out the 

above task. The task implementation involved process and outcome evaluation, including a facilitated discussion 

between the person assigning the task and the performers. The purpose of the facilitated discussion was to obtain 

additional information on the questionnaire survey and the effectiveness criteria of the assignment mentioned 

above. The results of the questionnaire survey and focus group are presented in Chapter 3. 

 

3. Research investigations 

 

To meet the objective of this paper, quantitative research in the form of a questionnaire survey was conducted to 

determine statistically significant relationships between sociodemographic variables and the evaluation criteria 

defined above. This was followed by a qualitative focus group method focusing on the differences brought about 

by the specific implementation of the assigned task, facilitated discussion and evaluation of the respondents' work 

in performing the task. 

 

The results are presented using graphs and authors' comments. The author's comments are supported by expert 

theories, which are presented in chapters 2.1, 3.3 and at the end of the paper. The effectiveness of the individual 

performers was simultaneously evaluated according to the gender, educational level, and field of study of the 

respondents. 
 

The research investigation aimed to assess whether significant statistical relationships exist between 

sociodemographic variables and evaluation criteria associated with task effectiveness. Two research questions 

then followed this objective: 
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- Does the approach to accepting assignments differ by gender, age, a field of study and educational attainment? 

 

- Which sociodemographic variable has been shown to have the most statistically significant effects when 

assigning and accepting tasks? 

 

The Pearson chi-square test of goodness of fit was used to detect underlying relationships and associations at the 

level of descriptive statistics using contingency tables. Only relationships with asymp. sig. less than 0.05 were 

recorded. If a value less than 0.05 is reached between two variables, they can be said to have a relationship with 

each other. 

 

The chi-squared test is often used to test whether there is a statistically significant association between two 

categorical variables. Specifically, it is a test of independence between two variables. The chi-squared test uses 

the observed and expected frequencies to determine if there is a statistically significant difference between the 

observed and expected results. 

 

However, the chi-square test does not say anything more about the nature of the relationship between the 

variables, and it cannot be assumed that all relationships are significant enough to be generalised. For the 

interpretation of the research to be meaningful, it is necessary to know whether the relationship is conclusive with 

respect to individual identifying criteria such as age, gender, or job title. For this reason, so-called adjusted 

residuals were used in the contingency tables. 

 

The adjusted residual is based on the difference between the empirical and expected frequencies, and when it is 

greater than 2.00 (or - 2.00 for negative direction relationships), we can be certain (with 95% probability) that the 

difference between the frequencies is not due to coincidence. For values greater than or equal to 3.29 (or - 3.29 for 

negatively oriented relationships), the probability of a random variation is less than 0.1%. Thus, the adjusted 

residuals determine the extent to which the assumption of independence is violated, which is satisfactory for 

evaluating these variables. Thus, it is possible to demonstrate relationships with sociodemographic variables and 

specify for which internal categories these significant relationships hold. Again, only statistically significant 

relationships were retained, and outliers were excluded. 

 

Chapter 3. 3 also diagnoses the motivational types of respondents according to the theory of Jiří Plaminek, which 

is shown in Figure 3. 

 
Figure 3. Field of study of the focus group respondents 

Source: Plaminek (1999, p. 41) 
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 3. 1 Results of the questionnaire survey 

 

Respondents were tasked by their direct supervisor with creating an invitation to a three-day team meeting of the 

work team in the first half of 2023. 

 

First, the results will be summarised in frequency analysis, which also shows interesting results. 

 

In total 20.6% of the respondents believe that they have enough information to complete the task and 79.4% of the 

respondents need additional information in the assignment. The following types of information were most 

frequently identified by respondents (in the order determined by the frequency of responses): 

 

- Information on the exact date, programme, focus and objectives,  

- specific venue,  

- what is the deadline for completing the task,  

- the priority of the task,  

- the reason or purpose for carrying out the task,  

- whether the task is confidential or public  

- and a thank-you or appreciation from the person assigning the task. 

 

Interestingly, 73.6% of the respondents believe that there are no follow-up steps associated with the task, thus not 

classifying the task as complex and 23.7% of the respondents, on the other hand, consider follow-up steps within 

this task as evident. The most frequently mentioned follow-up steps include - organisational responsibility, 

booking the venue, informing the participants what they need for the meeting, finding out about specific 

participation, wishing them a happy stay, information about accommodation, catering or transport or the 

requirement for initial complex organisational arrangements for the team building and only afterwards providing 

an invitation. 

Only 4.1% of respondents identified the task as the highest priority, 48.5% assigned a medium priority to the task, 

and 30.9% saw the task as a routine agenda. 

 

A significant factor for 54.7% of the respondents is the person assigning the task. For 24.7%, this is of moderate 

importance, and for 20.7%, this is not important. 

 

At the same time, 46.4% of respondents wish to be addressed when assigning a task; the most pleasant way of 

addressing respondents is by first name, then formally (dear sir/madam, colleague, or title). At the same time, 

33% of the respondents did not notice the absence of addressing at all when assigning tasks and 20.6% did not 

miss it.  

 

Only 12.4% of respondents prefer the spoken form of assignments, 30.9% like the written form, and 56.7% like 

the combined form of assignments. 

 

When asked whether respondents found the team or individual type of task more motivating, 31.9% of 

respondents favoured the team type of task and 39.2% favoured the personal kind of task. The remaining 28.9% 

were undecided. 

 

A total of 58.8% of the respondents would find it easier to complete the task with specific instructions for the 

procedure, 41.2% do not require instructions for completing the task. 

 

While 58.8% of respondents perceive the task as creative, 23.7% classify this task as a medium level of creativity. 

The remaining respondents rate the task as routine. 
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Also, 69.3% of the respondents believe they have all the skills and abilities to complete the task, 30.9% have only 

some and 5.2% think they need more skills and abilities to complete the job.  

 

According to the respondents, the following skills (in order of frequency) are essential for completing the task: 

- Good interpretation of information,  

- Good knowledge of grammar and stylistics 

- Graphic skills,  

- Ability to motivate in written text 

- Fantasy and imagination 

 

The majority (73.2%) of respondents believe they will complete the task within hours, 14.4% within minutes and 

12.4% within days. 

 

Regarding the possibility of diagnosing motivational types among respondents, questions with a clear link to these 

researched categories of evaluation criteria were defined. 

 

Criteria were relevant to classifying respondents into different motivational types will be evaluated. The 

methodology for assessing statistically significant relationships is outlined above; here, we present the results as 

statistically significant relationships (with 95% probability or higher) between the sociodemographic criteria and 

the related questions from the questionnaire survey. 

 

First, sets of questions were defined from the questionnaire survey, which corresponds in their nature to the 

different types - process orientation, goal orientation, risk orientation or certainty orientation, presented in 

Table 1. 
Table 1. Survey questions diagnose respondents' process or goal orientation and their risk or certainty orientation. 

Man Woman 18-21 22-25 26-29 30-35 36-39 >40 SM HR LQ FM IM BI Bachelor Master

Process orientation

I don't have enough information 2 2,4 2,3 2,6 2,3

I see follow-up 2,9 2,8 2,1 2 2,2 2,8

I need guidance 2,4 3,1

I don't have all the knowledge 2 2,5

I'm comfortable with teamwork 2,9 2,7 2,7 2,9

Goal orientation

I have enough information 2,4 2,8 2,7 2,1 2,4

I don't see follow-up 2,5 2,1 2,6

I have all the knowledge 2,1 2,2 2,4

I don't need guidance 3,2 2,6 2,9 2,3 2,9

I am comfortable with individual work 3,5 2,1 2,7 2,4

Risk orientation

I am not afraid to take on a task 2,6 2,4 2,4 2,6 2,8 2,4

I am confident that I will do the task well 2,1 2,2 3,2 2,2

Skill willingness to take risks 2,3 2,9 2,2 2,9

Safety orientation

I am afraid to accept the task 2,3 3,1 2,2 2,8

I am not sure I will do the task well 2,1 2,2 2,8 2

Gender Age Specialization Grade of Study

Motivational types - statistic significant relations

 
Source: the authors 
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All sociodemographic variables characterised in Chapter 2.1 were included in the evaluation; here, we add 

explanations for each specialisation: 

 

- SM – Sales Management 

- HR – Human Resources Management 

- LQ – Logistics and Quality Management 

- FM – Financial Management 

- IM – Industrial Management 

- BI – Business Informatics 

 

The table shows that some groups have a precise orientation within motivational types. The division is evident at 

the gender level, with women dominated by a process and certainty orientation, while men are goal-oriented and 

do not mind taking risks. 

 

A similar orientation is also seen in individual study specialisations. Soft specialisations such as Sales and Human 

Resources Management are more process-oriented and prefer certainty. In contrast, more technical professions 

such as Industrial Management or Business Informatics emphasise a well-defined goal with the possibility of 

taking risks. 

 

In terms of age, the youngest generally prefer a goal orientation and are not afraid to take some risks, while career 

orientation and security become more important with increasing age. 

 

The level of study also plays a relatively important role, with respondents at the bachelor's level again being more 

willing to take risks and more likely to address goals, but this confirms previous findings regarding the emphasis 

on process and certainty later in life. 

 

The results can also be displayed graphically in a matrix of motivational types to show which groups of 

respondents belong to each group (Fig. 4).   The position in the quadrant is not significant within this method. 

 

 
 

Figure 4. Motivational types by gender, educational attainment, and field of study of respondents 

Source: the authors 
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3. 2 Results of the focus group  

 

The follow-up qualitative research using the focus group method involved ten respondents who had completed the 

assigned task. The individual outputs are archived in the Škoda Auto Vysoká škola o.p.s. academic information 

system. 

 

To determine the motivational personality type of each team member according to gender, educational attainment, 

and field of study (Chapter 2.1), the task was first rated on a bipolar scale (Chapter 2.2). The extremes of the scale 

were assigned values of 5 (risk) and 1 (stability), as well as 5 (process) and 1 (goal), to respect the matrix format 

of the theory. The more respondents were willing to take risks, for example, by engaging creativity outside the 

assignment, the more points were assigned and vice versa. In the second case, they were then scored according to 

how comfortable they were with the what-type or how-type assignments. They scored higher if they needed a 

transparent process to reach the goal. They were assigned fewer points if they were satisfied with just the task 

they had thought about. The results are recorded in the semantic differential and then transferred to the matrix of 

motivational types in Section 3.3. 

 

For greater clarity, the results are divided into two graphs. Figure 5 presents the results of the five respondents 

under the risk or certainty orientation and the process or goal task orientation, whilst Figure 6 shows the results of 

the other five respondents. 

 

 
 

Figure 5. Risk or Certainty Orientation and Process or Goal-Oriented Task Assignment I 

Source: the authors 

 

From Fig. 5, respondent 1 prefers procedural task assignment at level 3, and goal assignment at level 2. He is 

rated at level 2 in risk orientation and level 3 in certainty orientation. Respondent 1 felt slightly dissatisfied with 

the assignment; however, the assignor assessed the result of his work as almost fulfilled. 

 

Respondent 2 has wholly fulfilled the task and is process oriented at level 1, and goal-oriented at level 4 with zero 

preference for certainty and maximum risk orientation. Respondent 2 completed the task willingly with a high 

level of commitment. 

 

Respondent 3's task orientation is rated process orientation at level 4, goal orientation at level 1, risk orientation at 

level 2, and certainty orientation at level 3. Respondent 3 completed 80% of the task with a moderate level of 

concern, and a reluctance to take responsibility was noted. 
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Respondent 4 accepted the assignment but still needs to complete it. Respondent 4 was strongly demotivated by 

the type of task given, which was reflected in his low level of engagement. Respondent 4 is maximally process-

oriented in task assigning, has zero goal orientation and prefers maximum certainty with zero risk acceptance. 

 

Respondent 5 showed a high willingness to complete the task, even above and beyond. Unlike respondent 4, a 

respondent is process oriented at level 1, and goal-oriented at level 4 with maximum risk orientation and zero 

certainty preference. 

 
 

Figure 6. Risk or Certainty Orientation and Process or Goal-Oriented Task Assignment II 

Source: the authors 

 

From Figure 6, respondent 6 is process oriented at level 4, and goal-oriented at level 1, with high certainty 

orientation and minimal risk orientation. Respondent 6 accepted and completed the task at 20%. He conditioned 

his further task performance only after precise tasking within each step by the supervisor. 

 

Respondent 7 is maximally process oriented with zero goal orientation and prefers a maximum degree of certainty 

with zero risk acceptance. Respondent 7 hardly completed the task and was highly demotivated; a shallow 

commitment followed this. 

 

Respondent 8 has completed the task 100% and is process oriented at level 2 and goal-oriented at level 3. Risk 

orientation was scored as level 2, and certainty orientation was scored as level 3. The respondent fully completed 

the task but felt uncomfortable. 

 

Respondent 9 completed the task 100%, with a process orientation at level 2, a goal orientation at level 3, a risk 

orientation at level 2, and a certainty orientation at level 3. Like respondent 8, he completed the task but with 

slight concerns. 

 

Respondent 10 also fully completed the assigned task, demonstrating high engagement and maximum satisfaction 

with the autonomous assignment. Respondent 10 was noted to have a process orientation at level 1, a goal 

orientation at level 4, a risk orientation at level 4, and a certainty orientation at level 1. 
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 3. 3 Evaluation of the results of research surveys 

 

The focus group results are recorded in the semantic differential in Chapter 3.2, and in Chapter 3.3 they are 

transferred to the matrix of motivational types and complement the questionnaire survey results (Fig. 7).  

 
 

Figure 7. Motivational types of respondents in the focus group 

Source: the authors 

 

The focus group's results confirmed the questionnaire survey's results in several ways. Specifically, the focus 

group results demonstrate a preference for procedural task assignment among women (respondents 3, 4, 6 and 7 

are female). Whilst 5 male respondents were motivated more by goal-based task assignments, one male 

respondent occupied a middle position between procedural and goal-based task assignments. 

 

Any women did not occupy the motivational type "Discoverer" position, and the goal and risk-oriented 

respondents were 2 and 10 - men. 

 

For the different study specialisations, the so-called soft disciplines, such as Sales Management and Human 

Resources Management, hold more process-oriented preferences (respondents 3, 4, 6 and 7). Respondents of the 

so-called hard disciplines such as Industrial Management, Financial Management or logistics are motivated more 

by goal-oriented task assignments and hold the motivational type of “Discoverer” (respondents 2 and 10) or 

“Specifier” (respondents 5, 8 and 9). 

 

Plaminek's theory of motivational types can be helpful for managers in practice in the context of working with the 

new generation of workers. Generation Z and Millennials often have different work motivation preferences and 

evaluate work differently than previous generations (Hee & Praveen, 2016). Research conducted by PwC in 2011 

showed that younger employees (i.e., Generations Y and Z in particular) prefer work that allows them to develop 

their skills and gain new experiences. They prefer flexible working conditions and greater involvement in 

decision-making processes. 

 

On the other hand, older employees (Generation X and Baby Boomers) prefer more stability and security, more 

responsibility, and a focus on results. Research conducted by EY in 2017 showed that the most motivating factor 

for Generation Z (born between 1995 and 2010) is the opportunity to grow and develop, both in their careers and 

personal lives (Gursoy Chi & Karadag, 2013).  

 

Generation Z also prefers a work environment that allows for diversity, innovation, and flexibility. Conversely, 

financial reward, job security and stability are essential to older generations (Baby Boomers and Generation X). 
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Then, research conducted by Gallup in 2016 showed that the most motivating factors for employees from all 

generations are: clear goals and expectations, the opportunity to develop their skills and gain new experiences, 

positive feedback from supervisors and co-workers, and the opportunity to be involved in decision-making 

processes. At the same time, however, research has shown that different generations may have other preferences 

regarding how they prefer to interact with supervisors and co-workers and how they prefer to communicate these 

factors (Benson & Brown, 2011). 

 

This paper also highlights the relation of the assignment of the task type "WHAT" to the optimal span of control. 

Determining the optimal span of power creates a hierarchical organisation, and the wider the span of control, the 

flatter the organisational pyramid. Conversely, if the optimal span of control is narrower, the number of 

managerial levels increases, and the corporate pyramid becomes steeper. 

 

Suppose the number of organisational levels influences administrative (overhead, indirect) costs. In that case, the 

greater the number of levels in the corporate hierarchy, the greater the need for management staff. Thus, 

administrative costs rise sharply with the number of organisational levels. At the same time, the possibility of 

communication is also negatively affected. The high number of managerial levels also makes planning and 

control more difficult. 

 

Vytautas Andrius Graicunas dealt with the determination of the optimal control margin in the 1930s. 

 

Using exact computations, Graicunas established a progression between the number of subordinates and the 

possible number of relations in the unit. From Figure 8 below, it can be seen that there is a steep increase in the 

number of relations from the number of five subordinates. It can also be seen how the number of relationships 

changes when a third ( 1V ) is added to two subordinates, compared to the sharp increase in relationships when, 

for example, a seventh ( 2V ) is added to six workers. This is also why Graicunas argued, based on his 

computational analysis, that the maximum number of workers per manager should be five (Černevičiūtė & 

Strazdas, 2018).  

 
 

  
Figure 8. Motivational types of respondents in the focus group 

 

Source: the authors 
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If Graicunas had considered in his calculations the individuality of each manager, the variability of the work 

environment, the development of today's technological approaches, and the motivation and ability of today's 

young generation to perform a given "WHAT" task, his maximum number of workers per manager would have 

been several times higher. Suppose a manager assigns a "WHAT" task - i.e. a goal-oriented task to be performed 

by the subordinate himself without the need for frequent consultation with the manager on single sub-steps while 

taking advantage of other aspects of today's times. In that case, he will significantly save his organisation, not 

only overhead costs. 

 

4. Novelty, practical value, and limitations of the research  
 

The article is based on the theory of motivational types, published in 1977. Even though more than thirty years 

have passed, it has seen clear application potential that can help identify ways of working with different workers. 

With the steady increase in retirement and the technological, psychological and social shift in the perceptions and 

behaviours of younger generations, ways need to be found to manage individuals and teams across the 

organisation effectively. 

 

Motivational theory links areas that are key to business development - effective managerial work, the 

development of team collaboration and the importance of correct task assignment. Increasingly, workers of 

different generations, genders, and professional backgrounds work together in cross-functional teams, and their 

composition is critical to the final project outcome (Gegenfurtner, 2018).  

 

Thanks to applying the theory of motivational types in both types of research, the findings presented in the 

literature review were confirmed concerning generational characteristics. The model was also enriched with 

results based on statistically significant dependencies on gender and occupational orientation.   

This, therefore, simplifies the processes aimed at the effective composition of work teams and task management 

strategies, precisely task assignment. Simplifying processes can be essential for managers as it allows for more 

efficient use of time, resources and workforce. If processes are too complex, they can lead to unnecessary delays 

and errors in work. Simplifying processes can also lead to greater transparency, increasing collaboration and trust. 

In addition, simplifying processes can reduce costs and improve manager and business performance. 

 

The undeniable practical benefit of applying this theory is its simplicity and clarity. Using clear, simple and 

understandable theories is very important for managerial work. More complex or clear theories can lead to 

misunderstandings, inefficiency, loss of motivation and productivity, and even loss of trust. When theories are too 

complicated, managers and, indirectly, workers can feel lost or confused, leading to mistakes and unsatisfactory 

results. It is, therefore, important to apply theories that are understandable and applicable to all involved. The 

theory of motivational types follows four basic factors, which it evaluates. The output is four motivational types 

with sufficiently specified congruent features. Thus, internal homogeneity and external heterogeneity are ensured, 

as these groups differ. 

 

In addition to deepening the theory of motivational types, both kinds of research conducted worked with a 

specific and defined task. This task management component also deserves ample attention as it provides concrete 

insights regarding communication, task type, authority or task complexity that need to be respected in managerial 

practice. Managing work teams effectively requires giving them quality task assignments. This is an added value, 

as the task under investigation in both types of research was quite specific; the respondents used their knowledge 

and competence framework to the maximum extent to answer and perform the job (in a focus group) in real-time. 

This makes it possible to compare the differences between the assignment and the actual performance and to 

check the theoretical knowledge and the outcomes defined by quantitative research. 
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In this case, the practical aspect is defined from two perspectives. Since sustainable business must be primarily 

future-oriented, university students were the leading group of respondents. It is, therefore possible to use the 

findings from both surveys not only when they actively enter the labour market and become a whole part of it but 

also as a basis for a more effective teaching and learning approach. Learning styles broadly define future work 

habits, so the choice of modern and agile approaches will also be reflected in this way. 

 

However, it cannot be assumed that the chosen research has no limitations. Quantitative analysis in the form of a 

questionnaire survey has several limitations that are important to consider. First, there may be bias in respondents' 

answers due to ignorance, misunderstanding or forgetting of information. Second, some questions may need to be 

clarified or understood differently, leading to inconsistent results. Third, some factors, such as the context or 

personality of respondents, may influence their answers. The primary focus was given to a group of university 

students in the qualitative framework. Students represent a specific group of people who have their interests, 

motivations, and preferences. These factors may influence the research results and make it difficult to generalise 

the data obtained to the whole population. 

 

Furthermore, higher education may influence students' opinions, attitudes and behaviours, and these factors may 

differ from the rest of the population. As mentioned above, in this case, the focus was purposive, i.e. to find 

valuable and helpful information about this group that will actively enter the labour market in the near future and 

to help better understand the specific issues that concern them. However, for the results obtained to apply to the 

population as a whole, it would be necessary to ensure that the sample is representative and to try to minimise the 

influence of factors that could bias the results. Such research would have to be carried out on an order of 

magnitude larger scale, however, and this was not the paper's primary aim.   

 

Finally, quantitative research often focuses on specific aspects and may overlook the complexity and contextuality 

of real life. These limitations should be considered when interpreting results and selecting methods for future 

research. 

 

On this basis, the quantitative research was complemented by a qualitative study using the focus group method, 

especially in confirming or refuting the preliminary results. The focus group method has several limitations, 

including small sample size, social desirability bias, where respondents may be more vigilant about what they say, 

limited time, dominant participants, or more complex interpretation of results, which in this case was, however, 

ensured by a clear set of surveyed and scored indicators. 

 

Conclusions 

 

In this paper, the objectives that were set were met. In the theoretical part, a literature review has been compiled 

on the issues of managerial practice - task management, task assignment, teamwork and generational differences. 

Furthermore, according to Plaminek (1999), the theory of motivational types was introduced, while the 

possibilities of its practical application were subsequently explored in the practical part of quantitative and 

qualitative research. Among the sub-objectives of the thesis was also the verification of the possibilities of 

applying these theories to different groups of workers with different sociodemographic and professional/studying 

characteristics, which is evident from the synthesis of the results of both conducted researches. It has been shown 

that not only the belonging to a particular generation largely determines the identifying motivational type of the 

respondent, but also gender and study or professional background are influential. The most statistically 

significant variables influencing task assignment were also defined. Overall, the objectives of this thesis were 

met and the results presented can be used in managerial practice for effective task management. 

 

This paper deals with the effectiveness of work teams in assigning tasks and is intended for a target group of 

managers who will lead major companies in the future. It is also intended for HR professionals or educators to 
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prepare this future successful generation of managers. Managers of major companies will have to cope with 

changes in value orientations, various aspects of globalisation, the need for flexible responses, and pressing 

environmental, social, and political factors in managing and leading work teams. That is, managers need more 

and more time for strategic activities, and effective task assignments can help them gain this valuable time. Task 

assignment of the "WHAT" type is almost timesaving for the manager. You need to assign the "WHAT" type 

task to those subordinates who are truly motivated by this type of task. 

 

The paper Impact of Task Assignment on Effectiveness in Work Teams emphasises the importance of assigning 

tasks to teams in two different ways. The paper presents the results of several research investigations. The 

frequency analysis results are presented, demonstrating the necessity of assigning tasks in different ways based 

on defined criteria for assignment effectiveness. At the same time, with the help of Pearson chi-square and 

adjusted residuals, it was shown that the respondent's approach to receiving tasks of both types differs according 

to gender, age, the field of study and educational attainment. The implementation phase of the focus group task 

confirmed these findings. 

 

With the assignment of tasks, other observed criteria such as willingness to work with risk, fear of failure, 

teamwork, willingness to take responsibility, motivation to complete the task, and level of commitment or 

communication of the manager were defined. 

 

Based on the conducted research investigations, goal-oriented task assignment motivates younger workers, 

especially men, to study fields such as Logistics and Quality Management, Financial Management, Industrial 

Management or Business Informatics. 

 

For older workers and women in the humanities fields, the "HOW" type of assignment is motivating. These 

workers prefer a process guide, i.e., task assignments in the form of sub-steps and ongoing checks from the 

supervisor are important to them and influence the overall outcome of the task. 

 

It can also be noted that employees who request combined assignments (written and spoken) usually wish to be 

addressed by their first name. Assignments should include precise specific information, the deadline for 

completing the assignment, the reason or purpose for completing the assignment, the degree of confidentiality, 

and a thank you or appreciation from the person assigning the task. But is this really how managers assign tasks 

in everyday practice?                                   
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Abstract. The present study is focused on Saudi students' entrepreneurial intention and Saudi Arabian universities' role in achieving Vision 

2030. The paper examines Saudi universities' role in the predictive value of students' self-efficacy, subjective norms, and attitudes towards 

entrepreneurship for entrepreneurial intentions. The data were collected from the student enrolled in the varied programs in Saudi 

universities. A total of 208 Saudi students enrolled in various disciplines, and those who attended entrepreneurial educational programs 

offered by the universities participated in the research. The collected data were analysed using descriptive statistics, correlation, and 

stepwise multiple regression analysis. Results of the study revealed that Saudi universities strengthened the students' self-reliance and 

positive attitude toward entrepreneurship and reduced the impact of social norms on entrepreneurial intentions. 
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1. Introduction 

Global unemployment rates are continuously rising. Many countries are proactively addressing these reoccurring 

concerns through numerous policies and strategies. Entrepreneurship is a suitable and widely used alternative 

approach to reduce the adverse impact of unemployment (Nazri et al. 2016). The relevance of Entrepreneurship in 

the growth of the national economy, innovativeness, and job creation is highly significant (Badulescu and 

Badulescu 2013). Entrepreneurial education is needed to equip young minds for success in today's work and to 

embrace them in living environments. However, shifting the young mind towards entrepreneurship and 

developing entrepreneurial intentions is among the big challenge for policymakers.  
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Many global debates have been observed to identify the factors that contribute most to developing entrepreneurial 

attitudes. Entrepreneurship education is one of the main factors for developing entrepreneurship intentions, and it 

has attracted many researchers and academicians for many decades (Wach and Głodowska, 2019). 

Entrepreneurship education is a strong foundation and provides essential knowledge, skills, and motivation in new 

business setups (Lee et al., 2005). Entrepreneurship education can be among the vital sources to change the 

mentality of job seekers to job providers and helps to consider business as a career option. Developing 

entrepreneurship intentions to generate interest towards self-employment, start-ups, boot start-ups, and small and 

medium businesses can become an essential source of employment generations. Besides entrepreneurship 

education, researchers have also identified several other factors which contribute most to entrepreneurial 

intentions are as; cultural and social norms (Wach, 2015), early childhood education (Huber et al., 2014), 

secondary education (Rachwał et al., 2016), higher education (Wach, 2019) learning experiences (Hägg and 

Kurczewska, 2021), professional perspective (Marona and Głuszak, 2014). 

 

The Kingdom of Saudi Arabia is one of the largest oil-producing countries in the world. The economy of the 

Kingdom of Saudi Arabia is based on oil production and its export. Like other developing and developed nations, 

Saudi Arabia has also recognised the challenges of unemployment and trying to boost supportive entrepreneurial 

activities in the region with a comprehensive strategic plan named "Saudi Vision 2030", launched in April 2016. 

It included several strategic objectives, specified targets, and KPIs that would be achieved through collaboration 

between the Kingdom of Saudi Arabia's public, private, and non-profit sectors (KSA Vision 2030). "A key focus 

for Vision 2030 is creating an environment that unlocks business opportunities, broadens the economic base, and 

creates jobs for all Saudis. Vision 2030 is creating future jobs, supporting innovation, and promoting exports by 

providing services to SMEs, which are important drivers of economic growth. The Vision is creating employment 

opportunities for citizens by supporting entrepreneurship, driving privatisation, and attracting investments in new 

industries” (KSA Vision 2030). Remarkably, one of the critical aims of Saudi Vision 2030s is to develop and 

support entrepreneurial education to provide more job opportunities and encourage self-employment among 

young Saudi graduates; hence objectives are to reduce the unemployment rate from 11.6% to 7 % by 2030. 

However, it is vital to identify young talent and facilitate them with all requirements. In this regard, universities 

and higher educational institutions can contribute and facilitate in achieving the set targets of enhancing 

entrepreneurial education in the region.  

 

The present research examines the student's entrepreneurial intentions and the role of universities' facilitation 

towards entrepreneurial education in Saudi Arabia. More specifically, the emphasis is to analyse the impact of 

entrepreneurship education on the student’s attitude, capability, skills, knowledge, and intentions toward 

entrepreneurship. To explore the students' willingness and abilities to be entrepreneurs and nurture their 

entrepreneurial sense. A brief introduction to the topic is discussed in the first section of the paper. In the second 

section hypothesis and conceptual framework are discussed in the light of a detailed literature study. In the 

subsequent section, the methodology of the research and results are discussed. In the last section of the paper, the 

conclusion has been drawn, and policy implications have been discussed. 

 

2. Review of Literature and Hypothesis Formulation 

A great deal of research explores entrepreneurial intentions, mainly focusing on university students (e.g., Franke 

and Luthje, 2004; Dahalan, et al., 2015; Laspita and Sarri, 2019; Liu et al., 2019; Usman, 2019; Zovko, Dulcic, 

and Bilic, 2020; Alrubaishi, 2020). Entrepreneurial intentions are the attributes that inherently encourage an 

individual to incorporate a self-driven and self-monitored business unit. Entrepreneurial intentions are an 

individual's motives to turn ideas into a business and to work as an entrepreneur (Hmieleski and Corbett 2006). 

These are the prerequisites as desires and mindsets that help an individual develop practical and specific business 

plans and may be considered an essential predictor of planned entrepreneurship behaviour. It also ensures, to a 

great extent, that individual efforts and attitudes are self-motivated (Krueger et al., 2000).  
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The role of entrepreneurship education on entrepreneurial intentions has been examined in numerous research 

studies and observed diverse outcomes. Such as the relevance of entrepreneurship education and the university 

environment in influencing students' entrepreneurial interests is significant among Saudi Arabian students. 

(Ababtain and Akinwale, 2019). Wang and Ortiz (2022) also endorsed a statistically significant and positive 

relationship among entrepreneurship learning, entrepreneurial attitude, entrepreneurship education, and 

management students' entrepreneurial intention. Entrepreneurial education significantly facilitates individuals to 

establish a new venture. Another perspective of entrepreneurial education in developing students' ability to 

recognise opportunities and take advantage of them is that new start-ups have been found significant (Zhang et al., 

2020). At the same time, entrepreneurial education significantly improves the fundamental knowledge for 

initiating new businesses (Rive et al., 2017). 

 

On the contrary, Alrubaishi (2020) findings indicated that the university entrepreneurial environment has no 

significant impact on the entrepreneurial intentions of Saudi students. Whereas another study by Zovko et al. 

(2020), more precisely on Croatian students, revealed no vital relationship exists between self-efficacy, social 

norms, education, and entrepreneurial intention. In the same opinion, Betáková et al. (2020) also confirm that, 

generally, entrepreneurial support is expected by students. Still, it seems to be insufficient knowledge provided by 

the university in specific countries like Slovakia, Poland, the Czech Republic, and Hungary. 

 

It is evidenced in numerous research studies that several antecedents may influence entrepreneurial intention. 

Such as Bird (1988) categorised personal and environmental as the two main factors affecting entrepreneurial 

intentions. Thus, individual characteristics are developed and exercised within the interaction of environmental 

and related activities. Two fundamental models which also help to analyse the different intentions towards 

entrepreneurship are: "Entrepreneurial event theory" (EET) (Shapero and Sokol, 1982) and "Theory of Planned 

Behavior" (Ajzen, 1991). Entrepreneurial event theory argues that entrepreneurial intentions result from an 

individual's perceptions of "personal desirability, feasibility, and the propensity to act". At the same time, the 

theory of Planned Behavior suggests that personal factors such as "personal attractiveness, social norms, and 

feasibility" generally develop entrepreneurial intentions. Other factors which also have a significant impact on 

entrepreneurial intentions are sociodemographic, environmental, and economic variables (Liñán et al., 2011), 

situational and social-cultural factors (Elfving et al., 2017), “seeking opportunities, valuing entrepreneurial traits, 

capability beliefs, taking responsibility and risk aversion” (Stephan et al., 2009). 

 

Based upon the above-discussed research studies, the first research gap was identified regarding mixed 

impressions of entrepreneurial education on entrepreneurial intentions. Second, a comprehensive model predicts 

entrepreneurial intention with a mediating effect of entrepreneurial education towards entrepreneurship on the 

specific group of students. Based on the above-stated research gaps, the research aims to identify and analyse the 

entrepreneurial intention and mediating role of universities towards entrepreneurship. Hence, the following 

hypothesis has been formulated. 

 

H1 Students' attitudes about entrepreneurship significantly influence their intentions toward entrepreneurship.  

H2 Subjective norms significantly influence students' intentions about entrepreneurship.  

H3 Self-efficacy exerts a significant effect on students' desire for entrepreneurship. 

H4 Entrepreneurial education significantly improves the association between student’s attitudes and 

entrepreneurship intentions.  

H5 Entrepreneurial education significantly improves the association between subjective norms and 

entrepreneurship intentions. 

H6 Entrepreneurial education significantly improves the association between self-efficacy and entrepreneurship 

intentions.  
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3. Research Design 

 

The study design for the research is a cross-sectional study. Data has been collected with the help of online 

structured questionnaires. The questionnaire design is based on Entrepreneurial Intentions Questionnaire (EIQ) 

developed by Liñán and Chen (2009). Another reference has been taken from Shah et al. (2022) to make the 

questionnaire more precise. Some items from the scale have been removed, and some new items have been 

included to complete the questionnaire more related to the study and objectives. The scale was categorised into 

five parts, namely students' "Demographic factors", "Entrepreneurship intentions (EI)", "Subjective Norm (SN)", 

"Self-efficacy (SE)", and "Attitude toward Entrepreneurship (ATE)".  

 

Generally, universities offer entrepreneurship programs in many ways. Every university has a different approach 

to highlighting the importance of entrepreneurship. In the present questionnaire, the university offerings were 

clubbed into four different types of programs, i.e., 1) Specific workshops, Lectures, or seminars on 

Entrepreneurship, 2) Specific Training for Networking and coaching opportunities, 3) Entrepreneurship 

Advisory/guidance units, and 4) Specific academic course on Entrepreneurship.  

 

The respondents for the research work were the students of graduate and postgraduate programs enrolled in Saudi 

Universities. The data was collected from the students during 2022-23. The targeted students in the survey were in 

the third year or fourth year of the graduate program and were selected based on the random sampling technique. 

All questionnaire was filled under the observation of the faculty members. The collected data has been classified 

into two categories of students, i.e., one group who have completed or attended any entrepreneurship program or 

support and the second those who have not attended any program in any form. The number of students who 

participated in the survey was 308, out of which 96 students did not attend any entrepreneurial program offered by 

the university; hence they were eliminated from the research. Thus, the total number of students who have taken 

the entrepreneurial educational program and were considered for the study was 208. Data analysis was conducted 

with SPSS statistics and Amos 26, using frequencies and binary logistic regression.  

 

4. Results and Discussion 

Table 1 represents the demographic variables of a sample of males and females. The sample consists of 58.17% 

male and 41.82% female. Sample selected from Government Universities 78.36% and 21.63% from Private 

Universities. Similarly, the field of study accounted for 59.61% of management, 22.59% of engineering, and 

17.78% of other streams of study. Students enrolled in the Bachelor program represent 82.21%, diploma 12.50%, 

and others represent 5.28% of the sample distribution. 
 

Table 1. Distribution of the sample and Demographic characteristics (N=208) 

Variables Frequency Result 

Gender   

Male 121 58.17% 

Female  87 41.82% 

University Type   

Government 163 78.36% 

Private  45 21.63% 

Field of Study   

Management 124  59.61% 

Engineering 47 22.59% 

Other 37 17.78% 

Program enrolled   

Bachelor 171 82.21% 

Diploma  26 12.50% 

Others  11  5.28% 
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Know Entrepreneur   

Attended Entrepreneurship Education program (in any four forms) 208 
69.42% 

 

Not Attended Entrepreneurship Education program (in all four 

forms) 
 96 

31.57% 

 

 

The main objective of this research is to find the influence of university entrepreneurship education programs on 

the entrepreneurial intention of the study. The number of participants who completed the survey questionnaire 

was 304; out of the total participants in this research, 69.42% were known to entrepreneurship through courses 

offered by the university or different entrepreneurial programs organised by the university to make them aware of 

the new start-ups.  

 
Table 2 shows the internal consistency of items selected for this research based on the item total Bivariate 

correlation matrix. The most significant aspect of students' attitude towards entrepreneurship is a career as an 

entrepreneur revealed a correlation of .649, which is significant at .01 levels. Attitude toward entrepreneurship 

among various options they would instead prefer to be an entrepreneur showed a correlation of .648 followed by 

being an entrepreneur would entail great satisfaction (.595), the opportunity and resources, I would like to start a 

firm (.558), and entrepreneur implies more advantages than disadvantages (.299). The participant's awareness of 

entrepreneurship through the courses offered and programs organised by the university attracted the attitude 

towards entrepreneurship. 

 

The Vision 2030 of Saudi Arabia is highly favourable toward entrepreneurial activity and revealed a correlation of 

.597 which is significant at .01 levels of significance. Most people in Saudi Arabia consider it acceptable to start 

their own business (.570), followed by belief in the entrepreneur's role that contributes to the economy in Saudi 

Arabia (.569). Vision 2030 attracts the youth towards entrepreneurship in Saudi Arabia. 

 
Self-Efficacy is one of the important facets of entrepreneurship that attracts participants toward entrepreneurial 

intention. The relationship between the overall score of scale and one of the aspects of self-efficacy revealed a 

significantly high internal consistency (.676) that as an entrepreneur, they would have sufficient control over the 

business followed by participants are prepared to start a viable business showed a correlation of .616 significant at 

.01 level of significance as a result of university contribution towards entrepreneurship. The internal consistency 

score between the overall score of scale and the necessary practical details to start a firm revealed .515 

significance at .01 levels of significance. The university accounted for developing entrepreneurship skills among 

the students to create their businesses to realise Vision 2030. The internal consistency between overall score and 

professional goal to start their own business revealed a significant relationship (.681) beyond .01 levels of 

significance. The participants are willing to take risks and start their businesses, showing an intention towards 

entrepreneurship, revealing an internal consistency score of .668 which is significant at .01 levels of significance, 

followed by the determination of participants to run their businesses to realise the Saudi Arabia Vision 2030. 

 
Table 2. Internal consistency of selected items and Cronbach's Alpha based on standardised Items for sub-scales 
Item Codes Items of scale  Internal consistency of 

individual item of 

scale 

Cronbach's Alpha 

based on standardised   

Items for sub-scales  

Overall reliability of  

test determined  by 

Cronbach's Alpha 

ATE1 Being an entrepreneur implies more 

advantages than disadvantages to me 
.299** 

 

.836** 

 

 

 

 

 

 

ATE2 A career as an entrepreneur is attractive for 

me 
.649** 

ATE3 If I had the opportunity and resources, I 

would like to start a firm 
.558** 
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ATE4 Being an entrepreneur would entail great 

satisfaction for me 
.595** 

 

 

 

 

 

.893 

ATE5 Among various options, I would rather be an 

entrepreneur 
.648** 

SNR1 My family members believe that I should 

pursue a career as an entrepreneur 
.530** 

 

 

 

 

 

 

            .845** 

 

 

SNR2 My mentors at the university believe that I 

should pursue a career as an entrepreneur 
.535** 

SNR3 Most people in my country consider it 

acceptable to start their own business 
.570** 

SNR4 The Vision 2030 of Saudi Arabia is highly 

favourable toward entrepreneurial activity 
.597** 

SNR5 The entrepreneur’s role in the economy is 

generally valued in Saudi Arabia 
.569** 

SE1 To start a business and keep it working 

would be easy for me 
.485** 

 

 

.835** 

SE2 I am prepared to start a viable business .616** 

SE3 As an entrepreneur, I would have sufficient 

control over my business 
.676** 

SE4 I know the necessary practical details to start 

a firm 
.515** 

SE5 If I tried to start a firm, I would have a high 

probability of succeeding 
.588** 

ITE1 I am ready to do anything to start my own 

business 
.668** 

.879** 

ITE2 My professional goal is to start my own 

business 
.681** 

ITE3 I am determined and will make every effort 

to start and run my firm 
.626** 

ITE4 I intend to start a business within five years 

of graduation 
.564** 

ITE5 I have chosen entrepreneurship as a career 

option 
.565** 

Source: Shah et al. (2022) 

 

Results revealed in Table 2 showed the items of scale had been standardised. In the second step, Cronbach's 

Alpha based on standardised items for sub-scales as attitude toward entrepreneurship and total score found .836 

significant at .01 levels of significance determines the reliability of sub-scale. Similarly, Cronbach's Alpha 

between total score and subjective norms (.845), Self-efficacy (.835), and Intentions toward entrepreneurship 

(.879) are highly significant that determine the reliability of sub-scales. Finally, the overall reliability of the test 

has been determined by Cronbach's Alpha .893. The test is reliable for measuring entrepreneurial intention. 

 
Table 3. Descriptive Statistics and Pearson Product Moment Correlations (N=208) 

Factors Mean Sd. ATE TOTAL SNR TOTAL SE TOTAL ITE TOTAL 

ATE TOTAL 20.4712 3.59672 1    

SNR TOTAL 18.9279 3.92312 .537** 1   

SE TOTAL 17.4135 3.90370 .521** .598** 1  

ITE TOTAL 19.2548 4.51166 .572** .484** .601** 1 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Table 3 presents the descriptive statistics and Pearson Product Moment correlation between subscales and 

Intentions toward the entrepreneurship scale. The mean and sd. of attitude toward entrepreneurship were found 

20.47 and 3.59. In contrast, for Subjective norms, it appeared at 18.92 and 3.92, and the correlation between 

attitudes towards entrepreneurship and subjective norms was calculated at .537, which is significant at .01 levels 

of significance. The mean and sd. on self-efficacy were observed at 17.41 and 3.90. In contrast, the mean and sd. 

of intention towards entrepreneurship appeared at 19.25 and 4.51 with a correlation of .601 significant at .01 

levels of significance. The scores were found normally distributed for all sub-scales of the test. Based on this 

analysis, a Model of Intention toward Entrepreneurship has developed as an effect of university roles. 

 

 
Figure 1. Intention towards Entrepreneurship Model 

 
University played a significant role in entrepreneurship among the students—intention towards entrepreneurship 

results from an attitude towards entrepreneurship, subjective norms, and self-efficacy. The university is 

considered an external factor that accounted for the development of entrepreneurial intention among the students. 

The Saudi Universities offer specific academic courses on entrepreneurship, organise different workshops, 

lectures, and seminars, and provide particular entrepreneurship training programs for the students.  

 

The proposed entrepreneurship model has shown the relationships between the factors and intention toward 

entrepreneurship. The interrelationship between attitude towards entrepreneurship and subjective norms found 

.537 is significant at .01 levels. The relationship between subjective norms and self-efficacy established a 

significant positive correlation of .598 (P< .01). The relationship between attitude towards entrepreneurship and 

self-efficacy revealed a significant positive correlation of .521 at .01 levels of significance. The relationship 

between attitude towards entrepreneurship and intention towards entrepreneur observed .572 significant at .01 

influencing intention towards entrepreneurship. Subjective norms and intention towards entrepreneurship 

significantly correlated with .484 at .01 levels. Finally, self-efficacy and intention towards entrepreneurship 

revealed a significant positive correlation of .601 beyond .01 levels of significance. Attitude toward 

entrepreneurship, subjective norms, and self-efficacy contributed to developing intention towards 

entrepreneurship among students to create and run their businesses. 
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Table 4. Model summary of Regression analysis on Intention towards Entrepreneurship among University students in Kingdom of Saudi 

Arabia (N=208) 

Model 

 

R 

 

 

R Square 

 

Adjusted R Square 

Change Statistics 

R Square Change 
F Change 

 

Sig. F 

Change 

1. Self-Efficacy .601a .362 .358 .362 116.649 .000 

2. Self-Efficacy, Attitude Towards 

Entrepreneurship 
.673b .453 .448 .092 34.468 .000 

a. Predictors: (Constant), Self-Efficacy 

b. Predictors: (Constant), Self-Efficacy, Attitude Towards Entrepreneurship 

 
Table 4 presents the model summary of regression analysis indicating that self-efficacy appeared to be the most 

dominant predictor of intention toward entrepreneurship among Saudi Arabian students. In the first step 

coefficient of correlation between self-efficacy and intention towards entrepreneurship was found R=.601 

regressed the intention towards entrepreneurship, and the coefficient of determination was observed R2= .362, 

which accounted for 36.2% variation in the dependent variable. A significant positive correlation between self-

efficacy and intention towards entrepreneurship and observed self-efficacy emerged as the predictor of intention 

towards entrepreneurship among university students (Franke and Luthje, 2004; Dahalan, et al., 2015; Laspita and 

Sarri, 2019; Liu et al., 2019; Usman, 2019; Zovko, Dulcic, and Bilic, 2020; Alrubaishi, 2020). The result 

attributed to self-efficacy that encourages an individual intention towards entrepreneurship to incorporate a self-

driven and self-monitored business unit. The result suggested that self-efficacy influenced entrepreneurial 

intention among university students. Entrepreneurship education and training play a significant role in developing 

entrepreneurship intentions (Wach, and Głodowska, 2019). Entrepreneurship education is a strong foundation and 

provides essential knowledge, skills, and motivation in new business setups (Lee et al., 2005). The F change 

(F=116.649, p<.001) on the intention towards entrepreneurship was significant. Thus, the proposed hypotheses 

H3 and H6 were accepted that self-efficacy influenced intention towards entrepreneurship. In the second step 

observed coefficient of correlation between self-efficacy, attitude towards entrepreneurship, and intention towards 

entrepreneurship found R= 0.673 regressed the intention towards entrepreneurship, and the coefficient of 

determination R2=0.453 accounted for 45.3% variation in intention towards entrepreneurship and attitude towards 

entrepreneurship alone accounted for 9.2% variation in intention towards entrepreneurship. Attitude towards 

entrepreneurship emerged second most dominant predictor influencing choice towards entrepreneurship among 

university students. Wang and Ortiz (2022) observed a significant and positive relationship between 

entrepreneurship learning, entrepreneurial attitude, entrepreneurship education, and management students' 

entrepreneurial intention. The value of F change (F=34.468) is significant beyond .001 levels of significance. The 

proposed hypothesis H1 and H4 is accepted.  

 
Table 5. ANOVA of Multiple Regression analysis on Intention towards Entrepreneurship among University students in Kingdom of Saudi 

Arabia (N=208) 

Model Sum of Squares df 
Mean 

Square 
F Sig. 

1 

Regression 1523.326 1 1523.326 116.649 .000a 

Residual 2690.169 206 13.059   

Total 4213.495 207    

2 

Regression 1910.540 2 955.270 85.034 .000b 

Residual 2302.955 205 11.234   

Total 4213.495 207    

a. Predictors: (Constant), Self-Efficacy 

b. Predictors: (Constant), Self-Efficacy, Attitude towards Entrepreneurship 
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Model Sum of Squares df 
Mean 

Square 
F Sig. 

1 

Regression 1523.326 1 1523.326 116.649 .000a 

Residual 2690.169 206 13.059   

Total 4213.495 207    

2 

Regression 1910.540 2 955.270 85.034 .000b 

Residual 2302.955 205 11.234   

Total 4213.495 207    

a. Predictors: (Constant), Self-Efficacy 

c. Dependent Variable: Intention towards Entrepreneurship 

 
It is evident from the result shown in Table 5 that the obtained F- value for intention towards entrepreneurship as 

the effect of self-efficacy was found significant (F = 116.649, p < .001). Similarly, the effect of Attitude towards 

Entrepreneurship and Self-Efficacy on Intention towards Entrepreneurship was observed significantly, and the F- 

value (F = 85.034, p > .001) was found significant. The results suggested that predictors contributed to Intention 

towards Entrepreneurship among university students. Thus, in the case of the above predictors, the proposed 

hypotheses were accepted.  

 
Table 6.  Coefficient of Regression on Intention towards Entrepreneurship among Students in Kingdom of Saudi Arabia (N=208) 

Model 

Unstandardised Coefficients 

Standardised 

Coefficients 

t Sig. B Std. Error Beta 

1 
(Constant) 7.154 1.148  6.231 .000 

Self-Efficacy .695 .064 .601 10.800 .000 

2 

(Constant) 1.759 1.406  1.251 .212 

Self-Efficacy .481 .070 .416 6.875 .000 

Attitude Towards Entrepreneurship .446 .076 .355 5.871 .000 

a. Dependent Variable: Intention towards Entrepreneurship 

 
Table 6 represents the regression coefficient for the intention toward entrepreneurship of university students in 

Saudi Arabia. In the first model intention towards entrepreneurship made constant at B=7.154 unstandardised 

coefficient B=.695, standard error 0.064 for self-efficacy in the regression equation. Self-efficacy appeared as the 

most dominant predictor of intention toward entrepreneurship among students. The variations in sample scores are 

shown as standard errors in the regression equation. The standardised coefficient Beta for self-efficacy was found 

0.601 explained all variables in standardised form with a significant t-value (t=10.80, p<.001) showing a linear 

relationship. In the second model, attitude toward entrepreneurship along with self-efficacy emerged as the 

predictor of intention towards entrepreneurship among university students in Saudi Arabia. In this model 1.759 

made constant, unstandardised B= 0.481 with a standard error of 0.70 for self-efficacy, and unstandardised 

B=.446 with a standard error of 0.76 observed for attitude towards entrepreneurship. Standardised coefficient Beta 

calculated .355 with a significant t-value (t= 5.871<p .001) alone for attitude toward entrepreneurship among 

students showing the linear relationship and fit for the regression model. The standard error shows the variations 

in the sample scores. The results of the present research revealed that self-efficacy and attitude toward 

entrepreneurship influenced the entrepreneurial intention of Saudi students.  
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5. Conclusion and implications 

 

The present study aimed to investigate the role of Saudi universities and their impact on the entrepreneurial 

intentions of Saudi students. The study focused on Saudi Arabian students enrolled in varied disciplines at 

different universities. The results significantly approve the proposed model of study. The descriptive analysis of 

the study results signifies that The Vision 2030 of Saudi Arabia is highly favourable toward entrepreneurship. 

Students accepted Saudi Arabia as an excellent place to start their own business and believed in the entrepreneur's 

role and contribution to the economy in Saudi Arabia. Hence, the results signify that Vision 2030 attracts youth 

toward entrepreneurship in Saudi Arabia. The study results confirm that the students who have attended or 

participated in the entrepreneurial program significantly affect their self-efficacy and intention toward 

entrepreneurship. The above results are consistent with the studies like Liu et al. (2019), Usman (2019), Zovko, 

Dulcic, and Bilic (2020), Alrubaishi (2020), which supports the significant effect of the entrepreneurial program 

on students’ self-efficacy and intention toward entrepreneurship. The study's results affirm Saudi universities' role 

in enhancing the students' self-efficacy and appeared as a major predictor of intention toward entrepreneurship 

(Valliere, 2015; Sondari, 2014). 

 

Further, it is confirmed by the results that entrepreneurship education plays a significant role in establishing a 

remarkable association between Saudi students' attitudes toward entrepreneurship and entrepreneurial intentions, 

which signifies similar results in the study conducted by Wach and Wojciechowski (2016) on a group of students 

in Poland. The results support the finding of Gerba (2012), Maresch et al. (2016) and confirm that the students 

who completed any entrepreneurship educational program have a more significant influence on entrepreneurship 

intentions. However, subjective norms appeared weak in the results and have no relationship with entrepreneurial 

intentions. It has been observed that Saudi universities strengthened the students' self-reliance and positive 

attitude toward entrepreneurship and reduced the impact of social norms on entrepreneurial intentions. Results are 

in support of the studies of Carey et al. (2010), Miranda et al. (2017) and Zovko et al. (2020), who also confirmed 

an insignificant relationship between social norms and entrepreneurial intentions. Overall, the study's results 

inferred that Saudi universities effectively enhance the entrepreneurial intentions among Saudi students and 

significantly the approach towards the objectives of Vision 2030.  

 

The results of the study proposed several implications for academia and policymakers. First, the research under 

discussion emphasises the significance of entrepreneurship education and how it affects entrepreneurial intentions 

in connection to self-efficacy, societal norms, and entrepreneurial attitude. Second, for policymakers, the study 

will be a valuable tool for identifying the determinant of entrepreneurial intention. Further, the present study 

signifies the mediating role of universities in developing young entrepreneurial minds in Saudi context, which 

helps universities to promote their entrepreneurial programs. 

 
6. Limitations and scope of future research 

 

The small sample size and few factors utilised to predict entrepreneurial intentions are limitations of this study. 

Future studies can better predict students' entrepreneurial desires using a broader sample of Saudi universities. 

Additional empirical research is required to comprehend how entrepreneurship education can inspire students in 

other disciplines, such as corporate entrepreneurship or intrapreneurship. Furthermore, more investigation into the 

impact of digital academic entrepreneurship on students' entrepreneurial motivation and behaviour is necessary. 
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Abstract. Openness to different groups of people, including people of different social classes, ethnic groups, age, gender, disability, sexual 

orientation, political opinion, and their inclusion in society, as well as in the labour market, becomes of particular importance. This article 

concretises the following questions: how do we build an inclusive and diverse community in today's labour market? What are the 

opportunities for diversity processes and inclusion in today's labour market? Taking into account the importance of the equal inclusion of 

different groups in society in the context of the scientific literature, this study examines the situation of building an inclusive and diverse 

community in today's labour market, and identifies the possibilities for promoting diversity and inclusion in today's labour market. The 

survey covered 202 Lithuanian residents participating in the labour market. Analytical, descriptive, quantitative and statistical research 

methods were used. Using a quantitative research strategy, it identifies the situation of building an inclusive community in today's labour 

market, and identifies opportunities for realising an inclusive and diverse community in today's labour market. The results show that in 

most cases there is a positive view and attitude towards the diversity of employees/colleagues. Nevertheless, some of the participants in the 

study perceive the recognition of differences in the work environment as unnecessary. The study also revealed cases of being 

uncomfortable around, avoiding or even initiating bullying, or even gossiping unjustifiably, and refusing to help or work together with 

people of different age, gender, disability, nationality, religion, sexual orientation and other characteristics, as well as a lack of regular 

surveys of staff, discussions with supervisors or colleagues to improve the working environment with a focus on implementing inclusion 

and diversity, as well as organized trainings or seminars and  mentoring programmes aimed at fostering positive attitudes towards 

employees of different ages, genders, working styles, disabilities, etc. as well as other colleagues having individual features. The results of 

the study will have a lasting value in the academic debate on the importance of equal inclusion of different groups in society in today's 

labour market, and their practical implications for identifying possible ways to shape society's openness to diversity and inclusion, ensuring 

equal opportunities for all groups, including people with disabilities, different ethnicities, sexual orientation, etc., to successfully integrate 

into the labour market and participate in it on equal terms and with equal opportunities. 
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1. Introduction 

 

Today's society is concerned with the success of its members, their effective participation in social interactions 

and their self-fulfilment in the workplace, which is why the implementation of the principles of inclusiveness and 

diversity becomes of paramount importance. This has also been influenced by the social, political, value and legal 

changes that have taken place around the world over the last few decades, which have led to a shift in attitudes 

towards people with individual differences. The evolving approach to inclusion and diversity is reflected in the 

initiatives implemented, and in the legal documents, laws and resolutions adopted on an ongoing basis. With the 

principles of inclusion and diversity as one of the European Union's core values, and today's communities 

becoming increasingly diverse in many respects, there is a need for to increase orientation towards diversity and 

to build an inclusive and sustainable society in Europe. The European Commission has a number of initiatives to 

implement policies based on diversity and inclusion (EU Platform of Diversity Charters by Country, the 

European Capitals of Inclusion and Diversity Award, the European Diversity Month), and the principles of 

diversity and inclusion are being implemented at various levels through strategic documents such as the European 

Union's Strategy for Gender Equality 2020-2025 and the Strategy on Disability Rights for 2021-2030, The 2021-

2027 "Erasmus+ programme in partnership with SALTO's Education and Training Resource Centres for 

Inclusion and Diversity to remove barriers and increase opportunities in the areas of education, training and youth 

work. The United Nations Convention on the Rights of Persons with Disabilities (2006) should also be noted, as it 

stresses the need to protect and ensure the full and equal enjoyment of all human rights and fundamental freedoms 

by all persons with disabilities in society. The dominant paradigm of social integration in relation to the diversity 

of individuals has led to the development of inclusion and diversity policies, not only at the level of strategic EU 

institutions, but also at the level of various public sector organisations and private capital companies. The 

implementation of inclusion and diversity policies is underpinned by the European Court of Auditors' Diversity 

and Inclusion Strategy 2021-2025, and the European Network of Agencies and Joint Undertakings' Inclusion and 

Diversity Report (2022), which brings together as many as 34 EU agencies. The high correlation of equality, 

diversity and inclusion with increased innovation, productivity and performance, talent recruitment and retention, 

and workforce well-being is supported by a report from the International Labour Organisation (Transforming 

enterprises through diversity and inclusion, 2022). 

 

The increasing number of decrees and laws in the context of achieving the goals of building an inclusive and 

diverse community provides more and more opportunities to address many of the pressing issues in relation to the 

diversity of individuals. The examinations of the problems related to the implementation of the principles of 

inclusion and diversity in today's labour market is not an exception, when considering how to create conditions for 

the inclusion of all groups in the working environment, which make the physical space, the psychological 

atmosphere and the microclimate in the workplace suitable and adaptable for all groups and for employees with 

different characteristics, eliminating prejudice and discrimination in recruitment, professional development and 

career advancement. A number of research studies have confirmed the positive impact of inclusion and diversity on 

an organisation. According to Bourke et al. (2017) diversity affects all business dynamics, so companies and 

organisations need to take a stance and put it into practice that supports and embraces all individual personal 

differences. On the other hand, the recognition and non-discrimination of each employee leads to higher employee 

satisfaction, which is crucial for the effectiveness of the organisation and the successful implementation of the 

organisation's strategies (Croitoru, Florea et al., 2022), and as Tobbell, Burton, Gaynor, Golding, Greenhough, 

Rhodes and White (2021) point out, social inclusion also enables the experience of positive emotions at work. 

Panicker, Agrawal, Khandelwal (2018) found in their research that organisations with a supportive climate for 

inclusion, high quality inclusion practices and strong leadership commitment lead to high organisational 
citizenship behaviour (OCB).  
 

However, it should be acknowledged that the modern labour market is facing challenges in terms of ensuring 

equality of treatment and inclusion of employees in the organisation (Panicker, Agrawal, Khandelwal, 2018; 
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Fujimoto and Uddin, 2020; Guillaume, Loufrani-Fedida, 2023). Therefore, the issue of inclusion and diversity 

remains relevant and prompts the analysis of inclusion and diversity processes in the labour market to look for a 

change in attitudes in today's labour market towards people working in organisations with differences such as, 

according to Torrico, Jiménez-Millán and Hinojosa-Pareja (2021), covering: different social classes, ethnic groups, 

different ages, genders, disabilities, educational backgrounds, religions.  

 

Considering the importance of the equal inclusion of different groups of society in the labour market and the 

relevance of the topic, the research problem is defined by the following questions: how is an inclusive and diverse 

community being built in today's labour market? What are the opportunities for diversity processes and inclusion 

in today's labour market?  

 

The aim of the study is to identify the situation of building an inclusive and diverse community in today's labour 

market and to identify the possibilities for the realisation of diversity processes and inclusion principles in today's 

labour market.  

 

Study objectives: 

1. To find out respondents' views on the state of inclusion and diversity in today's labour market. 

2. To investigate and compare the indicators and differences in the attitudes towards building an inclusive 

and diverse community in today's labour market between those in management positions in the 

organisation and those in non-management positions. 

3. To clarify and anticipate the preconditions for the realisation of diversity processes and inclusion 

principles in today's labour market.  

 

The significance of this study lies in the development of an instrument based on theoretical arguments. It can be 

used to understand the situation of implementation of inclusion and diversity in an organisation and to identify the 

preconditions for the realisation of an inclusive community in today's labour market. In addition, the situation of 

creating and realising an inclusive and diverse community in today's labour market has been addressed in a 

comprehensive way, including the recognition and valuing of individual differences, creation of equal 

opportunities for employment, development and career advancement, as well as aspects of social, emotional and 

physical well-being at work. On the basis of the results of the study and based on the highlighted aspects, this can 

be easily extrapolated to other contexts for optimally anticipating the realisation of an inclusive and diverse 

community in today's labour market. The authors' research could be further developed in the future by applying 

methods of statistical comparative data analysis, qualitative research and forecasting methods, by examining in 

detail the problems of creating an inclusive and diverse community in today's labour market and by providing 

solutions. 

 

2. Theoretical background 

 
In today's labour market, organisations and companies have a duty to represent the diversity of their workforce 

and to ensure the (self)creation of an inclusive community (Panicker, Agrawal, Khandelwal, 2018). It must be 

acknowledged that organisations are also encouraged to implement the principles of inclusion and diversity by the 

challenges of modern competition in the labour market, where, according to Croitoru, Florea et al. (2022), 

companies are encouraged to do whatever it takes to become and remain competitive, i.e., to gain competitive 

advantages, to motivate and thus engage all employees to maximize the company's performance (Pleasant, 2017, 

Gao et al., 2021). However, when considering the profiles of inclusive and diverse organisations, it is important to 

clarify the concepts of diversity and inclusion, which are often treated as indivisible phenomena, but which, 

according to the authors Jeronimo and Henriques (2022), cannot be considered equivalent or synonymous terms, 

since diversity focuses on the demographic, psychographic and social characteristics of the organisation, while 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(12)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(12) 

 

187 

 

inclusion focuses mostly on removing barriers to diversity in the organisation by focusing on the achievement of 

shared and high-quality results. Diversity is more than just a person's gender or disability. This is also supported 

by authors Jeronimo and Henriques (2022), who argue that the growing need for an increasingly diverse 

workforce is not only due to the higher number of women in organisations, but also to the integration of 

minorities related to ethnicity, sexual orientation or religion, while Madera (2018) adds the additional dimension 

of social class and the personal skills available. As it can be seen, in modern organisations it is important to 

recognise the authenticity and uniqueness of employees, as diversity can be defined as the result of interactions 

between individuals with different identities living in the same social system (Mateescu, 2017) and Krithi and Pai 

(2021) define diversity in three levels: Primary dimension, highlighting race, ethnicity, gender, age, disability; 

Secondary dimension, highlighting religion, lifestyle, work, experience, economic status, culture, sexual 

orientation, marital status, political orientation, thinking style, geographic location, nationality, language, 

education; and Tertiary dimension, highlighting beliefs, assumptions, group norms, values, feelings.  The latter 

levels reflect the diversity of people working in organisations and the breadth and depth of their labour market 

participation. This allows to suggest that it is not easy to manage diversity in an organisation, as it is not enough 

to adopt pragmatic business practices, but it is necessary to continuously develop them and to communicate 

within the organisation the diversity policy in the business (Croitoru, Florea et al., 2022), because diversity 

implementation is only successful if it correlates with the strategic goals and strategic guidelines of the 

organisation, if all employees feel a sense of inclusion, the phenomenon creates a close relationship with the team, 

the interests of employees are then taken into account, and individuals are integrated into the company (Madera et 

al, 2017; Ashikali, Groeneveld, Kuipers, 2021; Ferdman, 2017), even creating new business processes and linking 

them to the organisation's core objectives if necessary (Ferdman, 2017). At the same time, while Saqib and Khan 

(2022), acknowledge that modern organisations promote diversity and strive to create inclusive communities, they 

note that there is a lack of consensus on what makes an inclusive organisation, although it is stressed that the 

concept of an inclusive organisation cannot be standardised, as the authentic context in which each organisation 

operates is crucial. In this case, according to Shore and Chung (2021), the position of the leader is important in 

order to increase and improve the inclusive experience in the organisation, as the management and leadership 

style determines how the needs for engagement and uniqueness of the group members are fulfilled (Randel et al., 

2018), by supporting the group members, their views, ensuring fairness, impartiality, shared decision-making and 

thus creating organisational norms (Ashikali, Groeneveld, Kuipers, 2021). Jeronimo, Henriques and Carvalho 

(2021) performed research that shows that inclusive leadership has a positive effect on employees' perceptions of 

inclusion (Lawson, Cruz, Knollman, 2017), which in turn has a positive effect on employees' perceptions of 

diversity.  A leader must strive to build as diverse a team as possible, including different talents and balancing 

their different needs and dimensions of diversity; ethnically diverse teams experience a more inclusive climate, 

but this requires that leaders' management styles are as inclusive as possible (Shore et al., 2018; Ashikali, 

Groeneveld, Kuipers, 2021), and that employees are valued for the differences and the contribution they bring to 

the organisation (Ashikali, Groeneveld, Kuipers, 2021). 

 

While diversity policies are generally positive, however authors Jeronimo and Henriques (2022) highlight the dual 

impact of organisational diversity - positive in terms of increased creativity, effective problem-solving, 

productivity, employee engagement and quality of results, but negative in terms of creating a negative 

environment that can lead to poor quality results, due to increased opportunities for interpersonal conflicts, 

declining social integration, rigidity in decision-making etc. The negative effects of organisational diversity, 

according to Bourke et al. (2017) and (Shore et al., 2018), may simply be due to the existence of a mismatch 

between a company's communication of its diversity policy and its actual practices, i.e., between the 

implementation and the results of the diversity policy, which in any case limits the potential for competitive 

advantage.  

 

It is relevant to analyse and discuss the profile of inclusive working environments. Andrews and Ashworth (2014) 

argue that inclusivity, an inclusive climate, can be observed when the workplace is characterised by high diversity 
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(Saqib and Khan, 2022). This allows to suggest that the diversity of human capital is one of the factors that must 

be invested in and that conditions should be made for it being integrated, while the company uses the diversity of 

its workforce to achieve organisational results. This highlights the need for modern organisations to find ways of 

adapting existing and creating new conditions for people with individual differences. In support of this idea, 

Boehm et al. (2014) argue that HR inclusiveness guarantees an inclusive climate within the organisation. Bendick 

et al (2010) argue that inclusion is also fostered by fair policies and respect for diverse views. The problem of 

creating an enabling environment for inclusion is highlighted by the lack of understanding among employees of 

how each individual perceives inclusion and the conditions necessary for it (Saqib and Khan, 2022). This allows 

to suggest that successful inclusive workplaces require enabling the organisation's employees to understand what 

inclusion is and how they, with their individual differences, can contribute to and complement it through their 

presence and diversity, and thus enable the organisation to operate successfully in this context and in these 

conditions. According to Li et al. (2019), the view from the perspectives of both an organisation's management 

and its employees are crucial in analysing the importance of inclusion and the conditions and opportunities for it 

in the workplace. The role of the organisation's management is highlighted in the implementation of diversity and 

inclusion programmes, and according to Sparkman (2019), employees' attitudes become important in how they 

view the environment in which they work (Saqib and Khan, 2022). This suggests that while it is crucial to design 

and implement inclusive and diversity-friendly working conditions and workplaces, it is equally important to 

invest in human capital and its understanding of what is happening in the work environment, and how each 

employee can personally contribute with his or her individuality and potential. Similarly, organisations aiming to 

ensure equal inclusion and diversity of their workforce model conceptual frameworks for social entrepreneurial 

inclusion, which include the following normative themes: an organisational perspective to promote social 

equality, empowering relationships, a sense of inclusion, and organisational access to valuable resources 

(Fujimoto, Uddin, 2020). Scientific research also looks at the integration of socially vulnerable people into the 

labour market and inclusive employment management, where policies are promoted that favour an employability 

management system. The importance of managerial development and training in the recruitment of people with 

health problems is noted, however with the provisions for the potential for professional development of the 

recruited workers (Guillaume, Loufrani-Fedida, 2021).  
 
3. Study methodology 

 

The following systematic logic was followed in organising the study: 1) analysis, evaluation and generalization of 

scientific and methodological literature close to the topic of the work, as well as of the results of the research 

conducted on the topic. This has helped to clarify aspects of building an inclusive and diverse community in 

today's labour market and to design the research instrument; 2) conducting a diagnostic study, which allowed to 

investigate the attitudes of the study participants towards the situation of building an inclusive community in the 

organisation, to identify the factors promoting the realisation of an inclusive community, and to envisage the 

possible ways of realising the equal inclusion of different groups of society in the current labour market. The 

method of questionnaire distribution used was an online survey; 3) formulation of conclusions based on the 

analysis of scientific literature and research data and provision of the possibilities of building an inclusive 

community in today's labour market.  

 

Study performance procedure. A CAWI (Computer Assisted Web Interview) survey method was used, where the 

respondent is sent a link to a survey which he or she completes at his or her convenient time. The link created by 

the MS Forms survey software is unique, i.e., the questionnaire cannot be completed multiple times. Without 

prejudice to the protection of personal data, the survey link was sent to publicly accessible email addresses of 

private and public sector companies and organisations and, after consent was received to send the survey link by 

private email, to specific working persons. 500 invitations to take part in the survey were sent to different 

companies and organisations, and the reminder and the request for completion were repeated twice. The return 

rate for answers is 45% (the average return rate for online surveys is 44% (Wu, Zhao, Fils-Aime, 2022)) - 223 
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completed surveys were returned. The survey followed the principle of quality control, i.e., an internal review of 

the completion of the survey took place (completeness of the questionnaire filling, consistency and duration of the 

survey). Incomplete or inattentively filled questionnaires (e.g., the same numbers in all check points, etc.) were 

excluded from further data analysis. For further data analysis, 202 questionnaires were used, which are considered 

suitable for statistical analysis. The duration of the survey - two weeks. The results were processed using 

SPSS/PC software, presented in a summarised form, and confidentiality of the data was guaranteed. 

 

Sample of subjects. The survey was carried out among the Lithuanian labour market participants (n=202), of 

whom more than two-thirds were women (n=139 (68.8%)) and less than one-third were men (n=57 (28.2%)), and 

6 (3%) did not indicate their gender. The survey revealed that the majority of respondents are in the age groups of 

36-45 (n=54 (25.7%) and 46-55 (n=52 (25.7%)), with only a small minority of respondents aged under 21 and 

over 55 (n=8 (4%) and n=12 (5.9%) respectively). Analysis of the distribution of respondents by length work 

experience shows that a quarter of respondents have 10 years or more of experience in the organisation (n=51 

(25.4%)), and a smaller proportion have up to a year (n=44 (21.9%)) and 2 to 5 years of experience in the 

organisation (n=43 (21.4%)). The analysis of the survey data also revealed that the majority of respondents work 

for a private sector organisation (n=142 (70.6%)), while only almost a third of the respondents are employees of 

public/municipal sector organisations (n=59 (29.4%)).  

 

The survey was conducted using an electronic system, which is likely to have led to a more passive involvement 

of Lithuanian labour market participants, despite the efforts of the researchers. Therefore, this study is small in 

size and the results may not be fully representative of the population as a whole, and are more likely to be a pilot 

study version. However, the results of these types of studies can be reliable without being transformed outside the 

treatment group. However, in the perspective of further research, in order to be more representative, to formulate 

statistically significant conclusions with regard to the phenomenon under study, and to be able to draw 

conclusions about the general population from the results obtained, it would be advisable to go deeper into the 

subject by expanding the sample and controlling the selection of the subjects. 

 

Research methods. Analysis of scientific literature. The scientific literature related to the topic is analysed, the 

results of research carried out in Lithuania and abroad are discussed and summarised. Quantitative approach. A 

quantitative research method (questionnaire survey) was used to assess the situation of the creation and realisation 

of an open and inclusive community in today's labour market.  In the light of the phenomenon under study, the 

indicators that best reflect and measure the opinions of the participants in the study on the state of inclusion and 

diversity in today's labour market were identified. The questionnaire was constructed on the basis of theoretical 

findings, an analysis of the factors of inclusion and diversity identified in the scientific literature, and the 

identified components. In the view of most scientists Ashikali, Groeneveld, Kuipers, (2021), the recognition and 

appreciation of each person regardless of their individual differences, a positive attitude towards the diversity of 

employees and fair and just treatment for the work they do, are among the conditions for the inclusion of all 

groups of people in the work environment. Therefore, the questionnaire paid particular attention to the recognition 

of individual differences (age, gender, disability, ethnicity, sexual orientation, political opinion, work style, etc.) 

. The group of questions/statements on equal opportunities for employment, professional development and 

career advancement draws on the works of Chen and Tang (2018), which highlights the importance of providing 

equal opportunities for professional development for all employees, regardless of their individual differences, 

eliminating prejudice and discrimination in both recruitment and professional development and career 

advancement. According to Pleasant (2017), a work environment that has conditions to be inclusive of all groups, 

and having an equitable work environment where both the physical spaces and the psychological atmosphere 

created are appropriate and adapted to the diversity of the workforce, are some of the aspects of creating and 

realising an open and inclusive community in today's labour market. Based on this fact, a set of 

questions/statements on social, emotional and physical well-being in the workplace has been identified. Based 

on works by Jeronimo, Henriques, Carvalho (2021), the role of education in building an inclusive community is of 
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particular importance and can be one of the ways in which society can develop positive attitudes towards the 

diversity of individuals. Based on this provision, the questionnaire included a set of questions on building an 

inclusive and diverse community, the statements of which allowed to assess the state of the training, workshops, 

mentoring programmes, regular surveys and discussions to assess the current situation. Thus, the aspects 

identified in the scientific literature as some of the preconditions for the realisation of equal inclusion of different 

groups of society in today's labour market have led to the identification of key groups of questions/statements that 

are relevant for the assessment of the situation of an inclusive community in the labour market today. Based on 

the theoretical insights and criteria identified in the scientific literature, a questionnaire was constructed. The 

questionnaire consists of 4 groups of questions with 29 statements. After checking the internal consistency degree 

(Cronbach's alpha), the results of the statistical analysis of the data show that the overall degree of internal 

consistency of the statements (number of variables = 29) is high (Cronbach's alpha = 0.9682) and ranges from 

0.9657 to 0.9709. The internal consistency of the variables was also tested separately for a question (16 

statements) with five levels of response options, ranging from 1 "strongly disagree" to 5 "strongly agree". 

Cronbach's alpha values were calculated equal to 0.9722, ranging from 0.9706 to 0.9724. Based on the fact that 

internal consistency should be between 0 and 1 and a Cronbach's alpha of 0.60 is considered appropriate for 

research (Pakalniškienė, 2012), the Cronbach's alphas calculated in this study indicate that the groups of questions 

are consistent with each other, and that the variables included in the constructed questionnaire are reflective of the 

part being studied and are oriented to the same subject. Statistical method. Statistical analysis methods were used 

to process the data collected during the study: statistical means, Student's t criterion (to compare the means of two 

independent samples). Quantitative data analysis was also carried out by calculating the percentage distribution 

(frequency) and applying the Chi - Square (χ²) test. The results are considered statistically significant when they 

meet the significance level p. Statistical analysis of the data was performed using SPSS/PC software version 17.  

 

4. Analysis of the study results 

 

Globalisation has changed the structure of the world's workforce, both domestically and internationally, and this is 

leading to a reassessment and a different realisation of the processes of diversity and inclusiveness in the labour 

market, both nationally and globally. Given that the promotion of human diversity and the realisation of inclusion 

is becoming an integral feature of modern society, one of the key objectives of today's labour market is to be open 

to diverse groups of people, encompassing different social classes, ethnic groups, age, gender, disability, 

disability, sexual orientation and political opinion.  

 

In order to explore the situation of creating and realising an open and inclusive community in today's labour 

market, the study first sought to find out the respondents' attitudes towards the diversity of the employees 

(colleagues) working in their organisation. The analysis of the data shows (see Figure 1) that the vast majority of 

the respondents, i.e., more than two-thirds of the respondents (73.8%), recognise and respect every 

employee/colleague regardless of their individual differences, such as their age, gender, disability, ethnicity, 

sexual orientation, political opinion, working style, job title or other characteristics. The latter result reflects the 

positive attitude of the participants towards the importance of inclusion for everyone. The results also revealed 

that a proportion (22.8%) of respondents identify the implementation of inclusion and diversity in the organisation 

with the success of the organisation, i.e., almost a quarter of the respondents' perception reveals that the 

recognition of every employee/colleague, regardless of their individual differences, is a key to the success of the 

organisation. Thus, some of the participants in the study associate the implementation of inclusion and diversity in 

the organisation with competitive advantage in the market and the creation of a positive image and reputation of 

the organisation in society, where the implementation of the principle of inclusion and diversity in the 

organisation is ensured without exception for all employees, regardless of gender, sexual orientation, age, 

disability, ethnicity, attitudes or beliefs and other individual differences.  
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On the other hand, the latter result reveals a still prevalent societal attitude, often associated with inclusive 

practices, where the latter are oriented towards the company's or organisation's own self-gain, through 

reputational improvement, diversity image building, etc. Only a small minority of respondents recognise that they 

have to work with colleagues regardless of their individual differences (2.5%), while 1% of respondents believe 

that it is unnecessary to recognise every employee/colleague in the organisation, regardless of their age, gender, 

disability, ethnicity, sexual orientation and other differences.  

 

 

Figure 1. Survey participants' assessment of attitudes towards employee/colleague diversity (n=202; %) 

Note: 

1. I recognise and respect every employee/colleague regardless of 

differences in age, gender, disability, ethnicity, sexual orientation, 

political opinion, working style, job title, etc. 

3. Recognition of every employee/colleague in the organisation, 

regardless of differences in age, gender, disability, ethnicity, sexual 

orientation, political opinion, work style, job title, and other 

differences, is unnecessary. 

2. I understand that recognising each employee/colleague, 

regardless of their individual differences, is key to the success of 

the organisation. 

4. I am compelled to work with colleagues regardless of 

differences in age, gender, disability, ethnicity, sexual orientation, 

political opinion, work style, job title, etc. 

 

The latter results are also supported by the fact (see Figure 2) that despite the fact that the vast majority, i.e., more 

than two thirds (72.8%) of the participants in the study usually observe colleagues' and managers' usual behaviour 

towards people of different age, gender, disability, nationality, religion, sexual orientation and other 

characteristics in the work environment, and (13.4%) of participants observe the wish and interest of their 

colleagues and managers to work with colleagues indiscriminately from their individual differences, however, 

there are also cases of being uncomfortable around colleagues (18.8%), avoidance (9.4%) or even initiating 

bullying or unjustified gossiping (7.4%), and refusal to help or work together (6.9%) in the work environment.  

 

The recent results therefore confirm the need to look for opportunities to implement diversity processes and 

inclusion principles.  

 

 

Figure 2. Assessment of colleagues' and managers' behaviour towards diversity (n=202; %) 

Note: 

1. Normal behaviour 4. Avoidance 

2. Uncomfortable feeling while being around 5.  Initiating bullying or unfounded gossip 

3. Willingness/interest in working together 6. Refusing to help/work togethe 
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In summary, the findings of the survey show that in most cases there is a positive view and attitude towards the 

differences between employees/colleagues. Nevertheless, some of the participants in the study perceive the 

recognition of differences in the work environment as unnecessary and, for subjective or objective reasons, are 

reluctant or unable to, or avoid, recognising diversity. Therefore, in order to ensure equal opportunities for all 

groups, including people with disabilities, ethnicity, sexual orientation, etc., to successfully integrate and 

participate in the labour market with equal rights and opportunities, it is necessary to find ways to develop a 

societal openness to the diversity of individuals and to the implementation of inclusion.  
 

In order to build an inclusive and diverse community in today's labour market, and to ensure the successful 

realisation of inclusiveness, it is important to find out how individuals behave towards their colleagues in a way 

that takes into account their individual differences. Perhaps the most common aspects of diversity are gender, age, 

sexual orientation, ethnicity, external characteristics, religion, beliefs, health conditions, etc. These can be 

identified as characteristics that can lead to devaluation or discrimination. All of these can lead to poor wellbeing 

in the workplace, limiting and hindering creative potential and self-expression, reducing motivation, productivity 

and quality of work.  
 

When looking at respondents' views on their behaviour towards colleagues, taking into account their individual 

differences, the analysis of the data in the overall sample revealed a majority of respondents with a positive 

attitude towards the diversity of colleagues, with more than two-thirds of the respondents describing their 

behaviour towards colleagues as normal, regardless of their individual differences (see Table 1), i.e., when 

assessing their behaviour in terms of political views, appearance, religion, gender, age, nationality, unusual style 

of dress, health status, the prevalence ranged from 73.8% to 55%, except for the assessment of their behaviour 

towards a colleague with HIV/AIDS, where more than two-thirds (66.3%) of the respondents indicated that they 

had no experience of working with such people.  

 
Table 1. Evaluation of the behaviour of the participants towards the diversity of colleagues (n=202; %) 

 I avoid 

communicati

on 

I feel 

uncomfortable 

being around 

I refuse to 

help him / 

work 

together 

I initiate 

bullying / 

unfounded 

gossip 

I behave 

normally 

I like 

working 

together 

I have no 

such 

experience 

Older colleague (55+ years) 1.5 2 0.5 0 65.8 22.8 6.9 

Young colleague (up to 29 

years) 

0 0.5 0.5 0 60.9 35.6 1.5 

Colleague of the opposite sex 0 1.5 0.5 0 61.4 31.2 4 

Colleague with a physical or 

other disability 

0 4 0.5 0.5 55.9 8.9 29.2 

A colleague of a nationality 

other than mine 

0 1 0.5 0 64.4 20.8 12.4 

A colleague with a different 

faith from me  

0.5 1 0 0 65.8 13.9 17.3 

A colleague with different 

political views  

4.5 2 0.5 1.5 73.8 9.9 6.9 

Colleague with a different 

sexual orientation 

0 3 0 0 55 13.4 27.7 

A colleague with a different 

appearance (e.g., massive 

body tattoos, coloured hair, 

strange hairstyle, large 

number of earrings, etc.) 

0 2 0 1 66.8 15.3 13.9 

A colleague with an unusual 

style of dress (e.g., goth, etc.)  

0 2.5 0 0.5 61.4 12.4 22.3 

A colleague with HIV/AIDS 0.5 5.4 0 0.5 19.8 5 66.3 
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However, despite this rather positive tendency for employees to behave normally in the work environment, 

ignoring possible differences between colleagues, the study found some, albeit not significant, differences in 

behavioural expressions in terms of how differently they reacted to the differences between colleagues (see table 

1). The age of employees is perhaps the most common aspect that still poses challenges in today's organisations, 

and the difference in age groups is identified as one of the key elements that can create difficulties in the work 

environment, which can be linked to: a) the retention and keeping at work of older workers, who are experienced 

and highly qualified, but who, because of their older age, often have difficulties integrating into modernised 

workplaces and are slower to accept and apply technological change in the work environment; b) the retention of 

the motivation of middle-aged workers; and c) the recruitment of younger workers who do not have enough work 

experience. This is confirmed by the data, where a statistically significant difference (Chi-Square (χ²) test p=0.03) 

suggests that younger participants in the study (aged 29 and under) tend to have a less positive attitude towards 

working with a colleague aged 55+, i.e., they tend to avoid socialising (5.6%) and feel uncomfortable around an 

older (55+ years of age) colleague (5.6%). This result confirms that promoting age diversity is one of the more 

important elements of the overall organisational climate and working atmosphere. On the other hand, the 

integration of people with disabilities into the labour market and the creation of adapted jobs for them are of 

particular importance for building inclusive communities. However, it should be acknowledged that the 

stereotypical perception that people with physical or mental disabilities are under-qualified, have health problems, 

and lack the necessary competences and work skills to perform certain activities is not changing as fast as we 

would like. In order to find out how the participants of the study perceive their behaviour towards a colleague 

with a disability, the data analysis revealed that although slightly more than half of the respondents (55.9%) 

perceived that they behave normally towards colleagues with disabilities, one third of the respondents (29.2% of 

respondents indicate that they have no experience of working with a colleague with a disability, and a small 

proportion (4%) of respondents say they feel uncomfortable around a colleague with a disability (see Table 1). 

These results highlight the need to change the attitudes of society, employers and employees towards people with 

disabilities, to create an open, safe and responsive working environment, and to enable people with disabilities to 

successfully integrate into the labour market. Despite the fact that gender roles are undergoing a clear 

transformation in both theoretical and practical terms, and that laws, regulations and workplace documents clearly 

define a non-discriminatory approach to gender, it should nevertheless be acknowledged that gender inequalities 

in the workplace are still a possible phenomenon, despite the measures taken. When examining the views of the 

participants on their behaviour towards colleagues of the opposite sex, the majority of respondents have a 

predominantly non-discriminatory attitude towards colleagues of the opposite sex. The survey found that two-

thirds of both men and women reported that they behave normally when working with the opposite sex, and one-

third of respondents reported that they like working with the opposite sex (see  Table 1).  Furthermore, the results 

of the survey revealed that both men and women had similar experiences of working with colleagues of a different 

sexual orientation, with only 1.5% of all respondents reporting that working with a colleague of a different sexual 

orientation made them feel uncomfortable, i.e. only a small proportion of the participants admitted to feeling 

uncomfortable when working with a colleague of a different sexual orientation, and 27.7% of the respondents 

admitted to not having had any experience of working with such people.  

 

Recognising each individual, treating them fairly and justly and valuing their efforts, providing them with 

working conditions that are appropriate to their needs, capabilities and individual differences, and developing 

attitudes towards the diversity of workers are not in doubt. Creating an inclusive work environment can have a 

direct impact on employee motivation, work performance, can condition job satisfaction, strengthen commitment 

to the organisation's overall goals, increases loyalty, efficiency and productivity, and is an essential component of 

psychological well-being. Therefore, creating a level playing field for all employees without singling them out on 

the basis of individual differences, involving all employees in decision-making, and pursuing an inclusive strategy 

while maintaining the individual identity of the employee, are among the key directions in shaping and creating 

an inclusive work environment. On the other hand, inclusion and diversity are perceived as integral parts of an 

organisation's success in today's competitive labour market. Given the importance of inclusion and diversity in 
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today's labour market, it is therefore appropriate to look for ways to enable all groups of people to integrate 

successfully into the labour market, irrespective of their individual differences. It is therefore important to 

analyse: the extent to which the organisation makes efforts to involve all employees in common activities, taking 

into account their individual abilities and skills, and the competences they possess; whether employees' personal 

qualities are recognised and utilised in the working environment; whether all employees are encouraged to take 

part in the organisational processes, irrespective of individual differences; and whether the working environment 

and atmosphere are free from any negative prejudices against the diversity of employees, and is an environment 

where no member of the organisation is favoured or discriminated against.  

 

In order to explore the possibilities of creating an inclusive and diverse community in the labour market, it is 

useful to analyse how the participants in the study perceive the situation of the employees in the organisation 

where they work, taking into account their individual differences.  The average estimates found in the overall 

sample of participants in the survey showed (see Figure 3) that respondents perceived that the organisation 

recognises and respects every employee, regardless of their individual differences (M=4.41). On the other hand, 

according to the respondents' assessment, the organisation has a climate free of negative prejudices towards 

diversity of employees (M=4.4). Thus, the prevailing positive stance towards differences between workers is 

evident, without prejudice to the dignity of the individual, his or her rights and freedoms and equal opportunities. 

A mindset that focuses on the perception and recognition of the individual's abilities, the appreciation of the 

individual's efforts, and the opportunity to express opinions without prejudice and to act and make decisions 

independently, thus contributing to the achievement of the organisation's objectives, can be one of the 

preconditions for the realisation of inclusion. On the other hand, empirical results from other researchers suggest 

that employees who feel valued regardless of their individual differences are more loyal and committed to the 

organisation. 

 

According to the Law on Equal Opportunities of the Republic of Lithuania (adopted in 2003 and updated in 

2017), recruitment must be based on the same selection criteria for all people, provide equal opportunities for all 

employees to improve their qualifications and professional development, and provide equal opportunities for 

professional career development. It is recognised that an orientation towards empowering employees' personal 

growth and development, and providing opportunities to develop skills and abilities, are among the factors that 

increase employee satisfaction in their work activities. In order to find out the participants' perception of the 

professional development opportunities presented by their organisations regardless of individual differences, the 

participants' assessment showed that their organisation provides equal opportunities for professional development 

(M=4.39) and hires people with the most relevant qualifications regardless of individual differences (M=4.35). It 

is therefore clear that an organisation's inclusive and diverse policy is a prerequisite for attracting new employees 

whose qualifications and competences are relevant to the activities they perform. It also creates an image of the 

organisation as "desirable", which attracts talented professionals and improves the organisation's competitive 

advantage. 

 

On the other hand, building an inclusive and diverse community requires taking into account the existence of 

different groups within it, recognising the individual characteristics of each member and acknowledging their 

differences. These groups may have specific needs or interests, so it is important to recognise them and be able to 

meet them through facilitating working conditions, tools, measures, etc. However, the relatively low estimate 

score (M=3.76) based on the respondents' assessment indicates that there is a lack of a workplace that is tailored 

to the different needs and abilities of employees. Meanwhile, the importance of creating a working environment, 

adapting physical spaces and aids, and facilitating the interests, needs and individual characteristics of different 

groups of people in order to achieve inclusion was identified by most researchers.  

 

The slightly lower estimate scores also indicate that the survey participants do not feel that the creation and 

building of an inclusive and diverse community is sufficiently implemented in their organisation. According to 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(12)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(12) 

 

195 

 

the survey data, it can be seen that there is a lack of effort geared and attention paid towards organizing trainings, 

seminars and using mentorship programs, oriented at forming a positive attitude of employees towards colleagues 

of different sex, work style, disability and other individual specifics (M=3.41).  The low estimate scores also 

suggest that organisations lack regular employee surveys, discussions with managers or colleagues to improve the 

work environment oriented  towards achieving inclusion and diversity (M=3.32). These results suggest that the 

lack of information on the individual differences and needs of different groups may be one of the obstacles to the 

development and implementation of employee inclusion in the labour market. The results also revealed the 

importance of regular surveys to build an inclusive and diverse community in today's labour market, for example 

through reliable and valid methodologies for measuring and evaluating inclusion.  

 

Figure 3. Assessment of the situation of employees in the organisation, taking into account their individual differences (n=202, average 

values, max=5) 

1. Every employee is recognised and respected, regardless of their 

individual differences 

9. Equal rights (workload, working conditions, etc.) are guaranteed 

for all employees, regardless of their individual differences 

2. An environment is created free from negative prejudices against 

diversity 

10. Jobs are designed around the different needs and capabilities of 

workers 

3. Fair and equitable recognition is granted to all employees for the 

work they do, regardless of their individual differences 

11. Training, seminars, mentoring programmes to promote positive 

employee attitudes towards colleagues of different age, gender, 

disability, ethnicity, sexual orientation, political opinion, values, 

work style, job title, and other colleagues are performed. 

4. Equal opportunities are made for all people to apply for a job, 

regardless of their individual differences 

12. Employees are helped to overcome professional difficulties (in 

acquiring the skills and knowledge they lack) regardless of their 

individual differences 

5. Employees with the most appropriate qualifications are 

recruited, regardless of their individual differences 

13. The organisation provides opportunities for employees to 

express their views, suggestions and ideas freely and openly on 

matters relating to the organisation's activities and responds to 

them regardless of individual differences between employees 

6. All employees are given equal opportunities for professional 

development, regardless of their individual differences 

14. An equitable working environment is created in which each 

employee does not feel superior or inferior to others, regardless of 

their individual differences 

7.  All employees have the same career opportunities 15. Regular employee surveys, discussions with managers or 

colleagues, etc. to improve the working environment 

(microclimate) are being held 

8. Action is taken against and preventive measures are in place to 

combat cases of discrimination and abuse based on age, gender, 

disability, ethnicity, sexual orientation, political opinion, values, 

work style, job title, etc. 

16. Informal communication and communality are encouraged 
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After generalizing the collected data, we can observe a clear trend with the highest average estimate scores 

awarded for the factors associated with personal recognition, creating an environment free from preliminary 

negative bias towards employee differences, fair recognition of employees' efforts, and equal opportunities 

created for professional development for all employees, regardless of their individual differences. Meanwhile, 

according to the assessment of the survey participants, the following aspects of building an inclusive and diverse 

community in the organisation were identified as areas intended for improvement: lack of training, seminars, 

mentoring programmes to encourage employees to develop a positive attitude towards diversity, as well as a lack 

of surveys and discussions on the topic of inclusiveness and diversity. On the other hand, participants 

acknowledge that the different needs and abilities of workers are not always taken into account when designing 

the workplace. There is no doubt that the factors identified above make it difficult to implement an inclusive 

community in an organisation. Therefore, the importance of training and seminars to educate members of the 

community about diversity and its manifestations, to provide them with knowledge about individual differences 

and to build practical skills, in order to build a more successful relationship with people with individual specifics 

and to create preconditions for an  inclusive environment that is more open to diversity in the organisation, is 

highlighted in the context of the creation of an inclusive and diverse community in the current labour market. In 

addition, identifying and addressing the problems associated with negative diversity attitudes, monitoring 

employees and regularly conducting surveys and discussions to identify negative trends are likely to not only 

guarantee inclusion and diversity, but also ensure an inclusive environment for everyone, it would also make it 

possible to achieve the organisation's or company's objectives more effectively, to anticipate the specific steps that 

should be taken in the future to build an inclusive and diverse community in today's labour market, and to design, 

modify and develop the organisation's processes, contributing to change at both the organisational and the social 

levels.  

 

Considering that the realisation of an inclusive and diverse community in today's labour market depends to a large 

extent on the manager's views, attitudes, values and beliefs, as well as on the actions and efforts taken to 

implement diversity processes and inclusion principles in the organisation, this study aimed to investigate the 

differences in the attitudes of managerial and non-managerial respondents in their perception of the situation of 

employees in the organisation, taking into account their individual differences. 

 

Using Student's t criteria, statistically significant differences in average assessments were found in the group 

statements regarding the evaluation of equal employment opportunities, opportunities to develop and to climb 

corporate ladder (see Table 2). The study results showed that the group of participants in managerial positions had 

presented significantly higher average assessment scores for equal opportunities to apply for a job (M=4.41, 

SD=0.72) and to take part in professional development (M=4.56, SD=0.74) for all individuals, regardless of their 

individual differences, compared to the non-managerial group (M=4.1, SD=1.02 and M=4.28, SD=0.98 

respectively). The calculation of the t-test also revealed significantly higher estimates for the perception of those 

in managerial positions that the most qualified employees are hired regardless of their individual differences 

(M=4.5, SD=0.68) and that all employees are given the same career opportunities (M=4.48, SD=0.83), compared 

to the assessments of the non-managerial participants, who had significantly lower scores (M=4.25, SD=0.89 and 

M=4.04, SD=1.09, respectively), which suggests that the latter assess the situation of their employees/colleagues 

in the organisation where they work, taking into account their individual differences such as age, gender, 

disability, ethnicity, sexual orientation etc.,  see instances of prejudice against individuals in relation to their 

differences when assessing situations of recruitment and career opportunities within the organisation. On the other 

hand, the statistically significant differences in the average responses recorded in the survey (see Table 2) show 

that respondents in managerial positions, in terms of their perception of the treatment of people with differences 

in the work environment, acknowledge that employees are helped to overcome professional difficulties (in 

acquiring the skills and knowledge they lack), regardless of their individual differences (M=4.28, SD=0.98) and 

that their organisation provides opportunities for employees to freely and openly express their opinions, 

suggestions and ideas on issues related to the organisation's activities, and responds to them irrespective of their 
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individual differences (M=4.31, SD=0.86), compared to the assessments of the non-managerial participants in the 

study, whose significantly lower indicators (M=3.92, SD=1.14 and M=4.0, SD=1.14, respectively) indicate the 

latter's perceived bias towards differences between employees in terms of the situations of assistance provided to 

help them overcome their professional difficulties and the opportunities provided to freely and openly express 

their opinions or make suggestions on issues of ongoing activities, despite individual differences. These results 

confirm other studies showing the importance of the role of the manager in contributing to the realisation of 

openness to and inclusion of diverse groups of people in the labour market processes, including different social 

classes, ethnic groups, age, gender, disability, disability, sexual orientation and political opinion. When analysing 

the situational assessment indicators for the treatment of employees with differences (age, gender, disability, 

ethnicity, sexual orientation, etc.) within the organisation, no statistically significant differences (p > 0.05) were 

found in relation to other aspects (see Table 2). The statistically insignificant differences in the averages indicate 

that, in these respects, employees' situations in the organisation are assessed at a similar level, regardless of their 

individual differences in terms of job position.  

 

Table 2. Average indicators of assessments (M), standard deviations (SD) and difference significance level (p) of the differences in the 

situation of employees in relation to their individual differences (age, gender, disability, ethnicity, sexual orientation, etc.) between 

respondents in managerial (n=78) and non-managerial (n=124) groups 

Statements Group of respondents 

in managerial 

positions 

Group of respondents in 

non-managerial 

positions  

t p 

 M SD M SD   

Every employee is recognised and respected, regardless of 

their individual differences 

4.47 0.79 4.37 0.81 0.83 0.408 

An environment is created free from negative prejudices 

against diversity 

4.47 0.8 4.36 0.86 0.893 0.373 

Fair and equitable recognition is granted to all employees 

for the work they do, regardless of their individual 

differences 

4.37 0.87 4.15 0.96 1.624 0.106 

Equal opportunities are made for all people to apply for a 

job, regardless of their individual differences 

4.41 0.72 4.1 1.02 2.293 0.023 

Employees with the most appropriate qualifications are 

recruited, regardless of their individual differences 

4.5 0.68 4.25 0.89 2.064 0.04 

All employees are given equal opportunities for 

professional development, regardless of their individual 

differences 

4.56 0.74 4.28 0.98 2.124 0.035 

All employees have the same career opportunities 4.48 0.83 4.04 1.09 2.96 0.003 

Action is taken against and preventive measures are in 

place to combat cases of discrimination and abuse based on 

age, gender, disability, ethnicity, sexual orientation, 

political opinion, values, work style, job title, etc. 

4.06 1.15 3.95 1.2 0.587 0.558 

Equal rights (workload, working conditions, etc.) are 

guaranteed for all employees, regardless of their individual 

differences 

4.36 0.9 4.12 1.14 1.558 0.121 

Jobs are designed around the different needs and 

capabilities of workers 

3.94 1.04 3.64 1.25 1.647 0.101 

Training, seminars, mentoring programmes to promote 

positive employee attitudes towards colleagues of different 

age, gender, disability, ethnicity, sexual orientation, 

political opinion, values, work style, job title, and other 

colleagues are performed. 

3.61 1.48 3.28 1.58 1.364 0.174 

Employees are helped to overcome professional difficulties 

(in acquiring the skills and knowledge they lack) regardless 

of their individual differences 

4.28 0.98 3.92 1.14 2.198 0.029 

The organisation provides opportunities for employees to 

express their views, suggestions and ideas freely and 

4.31 0.86 4.0 1.14 2.053 0.041 
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openly on matters relating to the organisation's activities 

and responds to them regardless of individual differences 

between employees 

An equitable working environment is created in which each 

employee does not feel superior or inferior to others, 

regardless of their individual differences 

4.24 0.92 4.03 1.05 1.382 0.168 

Regular employee surveys, discussions with managers or 

colleagues, etc. to improve the working environment 

(microclimate) are being held 

3.39 1.47 3.27 1.38 0.533 0.595 

Informal communication and the feel of communality are 

encouraged 

4.08 1.05 3.91 1.22 0.966 0.335 

 

In summary, the results show that the group of participants in management positions provides higher  scores in the 

assessment of the treatment of employees with differences in the organisation in situations where they have equal 

opportunities for employment, development and career advancement, this group also provides higher average 

scores than the non-managerial employees in the field of recognition and appreciation of individual differences in 

the work environment, whose group has showed significantly lower indicators, showing that they perceive cases 

of bias towards diversity of employees in their organizations. 

 

Conclusions  

1. The study explores the situation of inclusion and diversity in today's labour market: 

1.1. the results of the study showed a predominantly positive stance towards employee/colleague diversity. More 

than two-thirds of respondents recognise and respect every employee/colleague regardless of their individual 

differences, and in the work environment, colleagues and managers are most likely to observe colleagues' and 

managers' normal behaviour or even willingness and interest in working with people of different age, gender, 

disability, nationality, religion, sexual orientation and other specifics, while almost a quarter of respondents 

equate the implementation of inclusiveness and diversity in the organisation with the success of the organisation. 

However, some of the participants in the study acknowledge that they have to force colleagues to work together 

regardless of their individual differences, and see the recognition of every employee/colleague in the organisation 

regardless of their age, gender, disability, ethnicity, sexual orientation and other differences as unnecessary. The 

study also revealed cases of being uncomfortable around, avoiding or even initiating bullying or unjustified 

gossip, and refusing to help or work together with people of different age, gender, disability, nationality, religion, 

sexual orientation and other characteristics. 

1.2. recorded highest estimate averages show, that the organizations also recognise and respect every employee, 

regardless of individual differences, and create a climate free from prejudice against differences between 

employees, as well as provides equal opportunities for professional development and recruiting the most qualified 

people, regardless of individual differences. However, the low average estimate averages identified highlighted 

areas for improvement: there is a lack of regular employee surveys, discussions with managers or colleagues to 

improve the working environment for inclusiveness and diversity, and little focus on training or seminars and 

mentoring programmes aimed at building positive attitudes towards colleagues of different age, sex, working 

styles, disabilities and other individual differences. 

 

2. The completion of a comparative statistical analysis of the data showed that participants in management 

positions had given higher scores for the treatment of employees with differences in the organisation, in terms of 

equal opportunities for employment, development and career progression, as well as the recognition and 

appreciation of individual differences in the work environment, than the non-managerial participants in the study, 

whose given lower scores reflect the latter's perceived cases of bias towards diversity of the employees.  
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3. Training and seminars to promote positive attitudes towards people of different age, gender, disability, 

ethnicity, sexual orientation, political opinion or other individual differences, regular surveys and discussions on 

inclusion and diversity are likely to create positive attitudes towards the diversity of persons, and would likely 

help to ensure the smooth application and implementation of the principles of inclusion and diversity in all 

activities and areas related to the functions of the organisation.  
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Abstract. Sustainable purchasing in the automotive industry is present as never before. The Supply Chain Act in Germany and the 

European Green Deal (EGD) are legal incentives to focus on sustainability across industries. The automotive industry is large and 

important in Europe, which implements new purchasing channels through the supply chains. Suppliers are usually Small and medium-sized 

enterprises (SMEs), which account for 99% of the European economy (Europäische Kommission, 2003). Original Equipment 

Manufacturers (OEMs) have already passed on their climate neutrality targets to suppliers and called for worldwide engagement 

throughout the supply chain. In addition to the necessary emission reductions in the individual parts of the value chain, there are growing 

demands for a product footprint to show the CO2 emissions for the supplied parts. The CO2 emissions should be systematically reduced. 

This study shows how transparency in purchasing can be created and how this transparency can be used to impact sustainable purchasing. 

This study continues different studies chronologically from 2016 until March 2022. The results are confirmed by ten expert interviews with 

specialists in the automotive industry. The focus is on digitisation in purchasing and is linked to the resulting transparency. Transparency 

shows how the impact on sustainable purchasing can be increased by using cost brake downs (CBD) and provides an outlook on CO2 CBD 

(Product Carbon Footprint) to reduce CO2 emissions. 
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1. Introduction  

Governments and business leaders worldwide are working together to create policies and procurement processes 

that encourage using sustainable materials, components and products, aiming to decrease greenhouse gas 

emissions and support sustainable development initiatives (Rebane, Reihan, 2016; Marcysiak, 2020; Gubíniová, 

et al. 2019). The continuous carbon emissions from the manufacturing sector raise concerns among industrialists 

and policymakers about the effectiveness of operational adjustments and current or proposed strategies in meeting 

the Paris Agreement targets. Addressing the complex nature of industrial challenges and opportunities requires 

collaboration and the development of open-source toolboxes that span all business disciplines, supported by a 

common language, enabling professionals to communicate easily, which will foster responsible consumption and 

production practices more readily (Huaccho Huatuco, Ball, 2019; Mishra, Singh, 2021). Low-carbon 

manufacturing, which focuses on reducing emissions through efficient resource utilisation, has become an 

important research area due to increasing public concern (Holotová, et al. 2023; Peráček, 2020). Numerous 

researchers explore the triple bottom line and low-carbon supply chains, developing four decentralised supply 

chain models to determine optimal pricing decisions, carbon emissions, sales quantities, and profits (Miklosik et 

al. 2021; Lorincova, et al. 2022). These models provide a reliable theoretical foundation for low-carbon firms to 

select emission reduction strategies while considering stakeholder approaches and adapting to evolving customer 

perceptions (Gubíniová et al., 2019). The automotive industry is a critical actor in implementing and realising new 

technologies and new sustainable requirements. The current situation of regulations, restrictions and supply chain 
disruptions presents unprecedented challenges for the industry (Spieske et al., 2022). The demand for climate 

neutrality is no longer just a matter of CSR requirements but is now regulated by law (Ma, Lu, 2023). One 

measure is a registration stop for vehicles with gasoline engines from 2035, except for vehicles that can be 

operated with e-fuel or CO2-neutral (Die Bundesregierung, 2023). The transformation from the classic 

combustion engine to the electric vehicle must be achieved to meet the Paris Agreement's legal requirements to 

limit the temperature increase to 1.5°C if possible (Bundesministerium für wirtschaftliche Zusammenarbeit und 

Entwicklung, 2015). The European Parliament defines climate neutrality as the balance between generated carbon 

emissions and the absorption capacity from the atmosphere. Net-zero emissions are achieved when greenhouse 

gas emissions vs carbon capture are balanced globally (Europäisches Parlament, 2022). This includes not only 

carbon dioxide (CO₂) but also gases such as methane (CH4), nitrous oxide (N2O), and various fluorinated 

greenhouse gases (F-gas) (Umweltbundesamt, 2020). Climate neutrality is scientifically clear, but companies can 

buy certificates certifying their own production's climate neutrality (Werner, 2021 & Climate Extender, 2023). 

 

According to Table 1 from its direct suppliers, the automotive industry claims climate neutrality. The European 

economy consists of 99% SMEs, which have to realise this task within the supply chains (Europäische 

Kommission, 2003). In this context, purchasing is given a particular role and, in addition to cost reduction 

programs, must also implement the new legal regulations of the Supply Chain Act and guarantee climate 

neutrality in the supply chain. The OEMs have already defined carbon neutrality goals (Mercedes Benz Group, 

2023; BMW, 2023; Volkswagen Group, 2023; Volvo, 2023 & General Motors, 2023), in some cases scaled 

according to Scope 1, Scope 2 and Scope 3 (see Table 1). Scope 1 emissions are generated directly in the 

company's value chain at the production facilities. Scope 2 is emissions that are related to electricity consumption. 

Scope 3 are external emissions, e.g. at suppliers or on the transport from suppliers or to customers (Hertwich, 

Wood, 2018 & Ganda,  Milondzo, 2018). The development of new powertrain technologies takes place all the 

time. It is a double challenge for the supplier industry: conventional technologies must continue to be supplied, 

and at the same time, high investments must be made in the new technologies.  
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Table 1. OEMs Carbon Neutrality Goals  

 

OEM | Organization | 

County 

The goal of Carbon 

Neutrality 

Special Term for  

Scope 1 & 2 

Daimler AG 2039 | 2040  

BMW AG 2050  

Volkswagen AG 2050 2035 

Volvo 2040 2025 

General Motors 2040  

Paris Agreement 2050  

Germany 2050  

 

Source: Own Table 

 

The Greenhouse Gas Protocol defines Scope 1 as emissions of gases directly produced by a company through 

heating, operation of vehicles and so on. Scope 2 includes the greenhouse gases that were generated for the 

production of the electricity that is used. Scope 3 includes external indirect emissions, such as purchased materials 

or greenhouse gas emissions generated by transport (Greenhouse Gas Protocol, 2004).  

 

A cross-sector benchmark by the Carbon Disclosure Project from 2014 surveyed different industries. The study 

was evaluated on the share of CO2 emissions from Scope 1-3. Based on the automotive sector's values, Scope 1, 

with 2% and Scope 2, with 4%, have a tiny part in CO2 emissions. Scope 3, with a share of 94%, is the most 

critical lever for CO2 reduction in the automotive industry (Carbon Disclosure Project, 2014). The automotive 

industry focuses on making the emissions from Scope 3 transparent and reducing them significantly, as the 

leverage is very high in relation to Scope 1 & 2. The other industry sectors differ in emission levels and are not 

analysed and considered further in this study.  

 

Transparency is special in this context because it enables accurate tracking and management of emissions across 

the entire value chain (Miklosik et al., 2021). This, in turn, fosters informed decision-making and targeted actions 

for reducing CO2 emissions more effectively. Different levels of fabricated products must be considered to define 

the greatest possible impact factors in manufacturing. Purchasing is critical if emissions are to be impacted in 

Scope 3. Sustainability must be focused on along the whole supply chain to achieve a balanced emission ratio. 

Purchasing must guarantee that the use of resources for the purchased products is specified so that future 

generations are not restricted in the availability of these resources (Bundesministerium für wirtschaftliche 

Zusammenarbeit und Entwicklung, 2023). 

 

This study identifies how transparency can be created in purchasing and how this transparency can be used to 

impact sustainable purchasing. For this purpose, existing studies are used, as well as data from the own survey. 
 

2. Theoretical background 

The challenge is creating transparency that makes measuring and influencing emission levels possible. Since Mr. 

José Ignacio López de Arriortúa Lopez implemented cost transparency in sourcing decisions as chief buyer of 

Volkswagen AG in 1993, the transparency of product costs has increased through Cost Break-Downs (CBD) 

(Meissner, 2012). Today, this instrument has been developed to the extent that supplier nominations can be made 

with the help of a variety of decision criteria. Besides material and manufacturing costs, logistics costs, packaging 

costs, quality factors, or overhead costs can be included in the strategic decisions. 
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Within the theoretical framework of cost transparency in the automotive supply chain, new tools and innovations 

are paving the way for companies to attain enhanced supply chain transparency (Singh, 2015). This, in turn, 

significantly bolsters organisational endeavours in achieving cost transparency. By leveraging cutting-edge 

technologies and innovative solutions, businesses can access and analyse accurate, real-time information, 

fostering trust and collaboration among supply chain partners. (Stacho et. al., 2023, Kohnova, Salajova, 2023). 

IoT technologies, such as barcoding, RFIDs, and carbon labelling, enable tracking of product components and raw 

materials throughout the product life cycle, streamlining production and logistics processes while monitoring real-

time carbon emissions. The data from central repositories can be used to evaluate product life expectancy and 

potential carbon emissions during use, helping management make informed decisions about raw materials and 

components to minimise environmental impacts (Mishra, Singh, 2021). 

 

Consequently, this transparency enables stakeholders to identify inefficiencies, optimise processes, and make 

informed decisions, ultimately contributing to cost reductions and increased competitiveness in the automotive 

industry. Digital technologies and innovative tools foster flexibility and agility in the supply chain by enabling 

real-time data collection, monitoring, and analysis (Qamar, Hall, Collinson, 2018). Companies can quickly 

identify trends, respond to changes, and make informed decisions, enhancing their ability to adapt to varying 

customer demands and market conditions, not only in the corporate world (Iqbal, Ahmad, 2022). Industry 4.0 

technologies, such as IoT, AI, blockchain, and big data analytics, facilitate communication and collaboration 

among supply chain partners, leading to leaner and more efficient processes while reducing waste. By integrating 

digital solutions, smart supply chains become more flexible, agile, and responsive, driving efficiency and 

promoting circular economy strategies that lead to joint emission reduction decisions, improved profits, and better 

collaboration among all supply chain members for a multi-win outcome (Mishra, Singh, 2021; Gažová et al., 

2022; Yousaf et al., 2023) 

 

Integrating lean and agile methodologies has been demonstrated to enhance a firm's performance by offering 

benefits such as increased efficiency, waste elimination, and rapid adaptation to diverse and unpredictable 

customer demands (Raji et al., 2021). The primary objective of implementing digital technologies, such as 

Industry 4.0, is to boost operational efficiency, leading to improved performance (Kohnova, Salajova, 2023). 

Managers contemplating the adoption of these technologies require a compelling incentive. The potential 

performance impacts of integrating digital technologies with supply chain operations warrant investigation, as 

previous studies have seldom explored the implications on performance (Adhi Santharm, Ramanathan, 2022). 

 

The professionalisation of purchasing has occurred since ancient times when purchasing knowledge was already 

taught at trading schools (Hillenberg, 2017). The stages of the 4th industrial revolution were publicised at the 

Hanover Fair in 2011 with the presentation of Industry 4.0, the "High-Strategy 2020" of the German Federal 

Government (Deutscher Bundestag, 2016). In this context, Prof. Wolfgang Wahlster, Prof. Henning Kagermann 

and Prof. Wolf-Dieter Lukas called the 4th Industrial Revolution "4." linked to the World Wide Web as ".0" (VDI 

Nachrichten, 2011). This can be taken as the basis for comprehensive digitisation opportunities in purchasing. 

 

The independent of Frauenhofer-Institut für Materialfluss und Logistik IML & Bundesverband Materialwirtschaft 

und Logistik IML e.V study confirms that digitisation is seen as an added value and is also being implemented in 

practice. Digitisation generates a large amount of data that significantly impacts transparency in the supply chain. 

In the pre-study on Purchasing 4.0, 72% of respondents agreed that purchasing has the role of active creator and 

supporter, while 28% agreed that it has the function of leader and driver. The survey focused on transferring the 

4.0 idea to purchasing (Frauenhofer-Institut für Materialfluss und Logistik IML & Bundesverband 

Materialwirtschaft und Logistik IML e.V., 2016, p. 25). Bogaschewsky and Müller (2021, p.98) confirm 

purchasing as a key factor in impacting sustainable performance. The participants were asked about the future 

importance and role of purchasing concerning environmental and social sustainability tasks. 78.5% of the 

participants (n=219) rated the importance of purchasing as "much stronger" (28.3%) and "stronger" (50.2%) 
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(Bogaschewsky, Müller, 2021, p. 98). The results of the question "How important is it for you shortly that 

information on the environmental sustainability of suppliers/service providers is available on the platform?" 

(Number 17, page 88 of the survey) can be used as an indicator of further digital development in the area of 

transparent information on sustainability for suppliers. The analysis of the question focusing on the use of digital 

platforms indicates that the provision of environmental sustainability information of suppliers is rated as "very 

important" by 27.6% and as necessary by 48.1% (n=224). The SME score (n=126) shows a similar score to the 

population, with 25.4 % "very important" and 52.4 % "important". In the same way, the importance/relevance of 

providing the information is asked in a further question (Number 18, page 89 of the survey). The results show a 

value of 25.2% "very important" and 48.1% "important" in the basic population of n=214 (Bogaschewsky, 

Müller, 2021, pp. 88-89). 

 

The University of Würzburg, in collaboration with the University of Leipzig, supported by the German 

Association of Materials Management, Purchasing and Logistics (BME) has examined the "ELECTRONIC 

PROCUREMENT 2020" in his study in March 2020. This empirical study focuses on the effects of digitalisation 

on purchasing and compares the survey from 2019 with the results from 2020. Participants could rate different 

categories as "yes" or "no" according to the need for digitalisation. Specifically, the category "supplier 

management" was seen as a necessary category of digitisation in 2019 (n=264) with 92.4% and in 2020 (n=159) 

with 90.6%. Similarly, the category "quality management" was rated as an important area of digitisation in 2019 

(n=263) with 70 % and in 2020 (n=157) with 75.2 % (Bogaschewsky, Müller, 2020, p. 6). 

 

The studies indicate that purchasing has a particular function in sustainable procurement and is seen as a driver. 

Digitalisation and the use of platforms increase transparency through greater data availability. Based on the 

results of the studies, digital transformation has a significant impact on purchasing. The own study from 2022 

asked the participants how advanced digital transformation is in the different business units in the company 

(Figure 1). Except for production, all companies confirm that more than 65% of the departments have 

implemented digitalisation or are already optimising it. 

 

 
 

 
 

Figure 1. How high is the level of digital transformation in your business unit? 

 

Source: Own Survey 2022 
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With the use of digitalisation, transparency is being created that allows a direct impact on sustainable purchasing.  

 

Digitalisation provides new opportunities to create transparency with the help of the 4.0 idea. Proven tools can be 

applied in a new form. In the automotive industry, the Cost Break-Down (CBD) is a proven purchasing tool that 

provides cost transparency for goods. The CBD, which Mr Lopez introduced as a purchasing tool based on costs, 

is referenced significantly. Implementing and using the tool in purchasing creates transparency in the supply chain 

in combination with digitalisation. In this study, the resulting benefits are demonstrated to have an impact on 

sustainable purchasing. The OEMs' carbon neutrality targets are forwarded to the supply chain, as shown in Table 

1. Compliance with the Supply Chain Act and the EGD are also affected and must be considered. OEMs will 

demand a Product Carbon Footprint in the future to control CO2 emissions and have the most significant leverage 

for reducing emissions. The current state of research and the level of readiness for implementation in the industry 

will be highlighted. 

 

This study identifies the current state of purchasing methods to create transparency in the context of advancing 

digitalisation. Based on the 4.0 idea, connecting internal data with data from the Internet of Things (IoT) is a 

significant step forward in creating transparency.  

 

3. Research objective and methodology 

 

This study is based on literature research as secondary research and an own survey as primary research. The 

literature research is valuable for systematically identifying the scientific research state and the research questions 

(Adam et al., 2007, p. 56-57). Secondary data in this study are public statistics and existing empirical surveys. 

Secondary data are suitable for answering research questions (Saunders, Lewis, Thornhil, 2009, pp. 256-257). The 

survey result will be used to define the impact of purchasing on sustainable purchasing in more detail. Important 

here is the rising transparency by digitisation and the research if this supports the effect on sustainability. The 

primary research is accompanied by secondary surveys, from which the results will be taken to the next stage. The 

Vorstudie "Einkauf 4.0 - Digitalisierung im Einkauf" of the BME from the year 2016, the study "Elektronische 

Beschaffung 2020" of the BME-Barometer from the year 2019 and 2020 as well as the study "Fortgeschrittene 

Digitale Lösungen zur Unterstützung von Einkauf und SCM 2021" of the BME from the year 2021 will be used 

and developed further with our survey dated on March 2022. 

 

The literature research focused on the keywords "Automotive Industry", "Purchasing 4.0", "Sustainability" and 

"Product Carbon Footprint". The following search programs were used: Google Scholar | Research Gate | Scopus | 

SpringerLink. Since Purchasing 4.0 has not been thoroughly researched scientifically, the essential elements are 

summarised in Figure 6 with the purchasing levels. The compiled results are the authors' representations from a 

literature of 143 relevant publications. 

 

This study is based on a survey of March 2022 based on sustainable purchasing in the automotive industry. The 

structure of the questions was based on the Likert Scale; the participants were invited to give feedback on their 

relevance. Furthermore, open questions were asked, categorised and evaluated with the program MaxQDA. The 

population for the study was based on an average of 933 companies in the German automotive industry (Statista, 

2022). 169 representatives of the companies participated in the survey. The confidence level was assumed to be 

90 %, with a 6 % margin of error. Under these conditions, 158 responses were required (Questionstar, 2023). 

Participants from the automotive supply industry worldwide were approached to achieve an empirically usable 

result. The suppliers can supply directly to the OEM (Tier-1) or be involved in the supply chain further in the 

supply chain (Tier-n). All participants are in the automotive industry and are familiar with the requirements of 

sustainability aspects and the special responsibility of purchasing.  
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To make the results even more reliable, 10 experts from the purchasing department were interviewed based on the 

results of the surveys. Expert interviews were selected to validate the survey results and represent a qualitative 

research method (Baur, N., Blasius, J., 2014, p. 970). All interview experts are CEOs or in leading purchasing 

positions in the automotive industry. The interviews were done in January 2023. The questions focus on 

transparency and sustainability as well as AI technology. All answers were categorised with MaxQDA Software 

to compare the answers. The results of the survey and the expert interviews provide the foundation for the study. 

The mixed methodology represents the comparison of the primary research studies. 

 

To evaluate the dependencies of the questions, the Chi-Square test and Pearson correlation coefficient were 

determined. For this purpose, the Microsoft SPSS program (CHAID Function or F-Test based on the data) was 

used to perform the calculations. To determine the correlation, corresponding hypotheses are formed. The 

hypotheses are repeated in the comparative analysis to highlight the correlation in detail. Hypotheses H0 and H1 

are represented here. 

 

 

H0: Question X and question Y are not dependent on each other  

 

H1: Question X and question Y are dependent on each other 

 

 

As a result of Pearson's correlation analysis, values from -1 to + 1 (r-value) can be obtained. The calculation was 

performed with the SPSS program according to the formula: 

 

 

r-value  

 

 

 

Table 2. Legend of the variables 

 

r-value xi yi 
  

N Sx Sy  

correlation Value xi Value yi Arithmetic 

average x 

Arithmetic 

average y 

Total 

population 

standard 

deviation x 

standard 

deviation y 

 

Source: Scribber, 2020 

 

According to Cohen, the classification is used to interpret the strength of expression correctly. The interpretation 

was based on the effect size (Scribber, 2020). The "Cohen" evaluation in this study has a range of  

 

 

± 0 – 0.1    = low correlation (effect) 

± 0.1 – 0.5     = medium correlation (effect)   

± 0.5 – 1   = strong correlation (effect)  
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4. Results and discussion 

 

The EU member states must transpose the new guidelines from the Green Deal and the national supply chain law 

into national law. This is included in the European Green Deal goals as a target for 2030 (Deutscher 

Nachhaltigkeits Kodex, 2023 & Akzente kommunikation und beratung GmbH, 2022 & European Commission, 

2023).  

 

The survey focuses on the sustainability of the automotive industry and whether the companies have already 

fulfilled this obligation. Figure 2 contains the survey results and shows the level of readiness that companies have 

achieved in the supply chain in 2022. 

 

 

 

 
Figure 2. Does your company have a sustainable policy for suppliers? 

 

Source: Own Survey 2022 

 

 

In both categories (Capital Goods & Direct Materials), more than 50% of the companies still need to implement a 

sustainability policy for suppliers. Approximately 20 % of the companies are in the planning or description stage. 

About 25% of the participants have installed or optimised the approach. 

 

The next question asks about the compliance policy that the companies have integrated. Figure 3 summarises the 

different categories and the responses. 
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Figure 3. How deep is the “compliance policy” integrated in your company? 

 

Source: Own Survey 2022 

 

 

In all categories, the participants indicated that 60 - 80% have already implemented a compliance policy or are 

already in the process of optimising it. In particular, the category "Sustainability in the supply chain" was rated 

highly with 62% compared to Figure 6. The high degree of fulfilment shows that the requirements from the EU 

taxonomy (European Commission, 2023) have arrived in the supply chain and are being focussed on. 

 

One element of Purchasing 4.0 describes the data and information created by digitising and connecting internal 

data and external data from the IoT. Internal data still has to be made "available" in some cases. The literature 

refers to this as Dark-Data, i.e. unused data and information in the company (unused knowledge). All information 

together creates transparency in the supply chain. One way to use the sustainability information is to combine 

them in a CBD. 

Regarding value, the product-related CBD is focused on resource protection in the supply chain. For this reason, 

the companies were asked whether they work with CBD. The result of the survey is shown in Figure 4. 

 

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(13)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

               2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(13) 

 

211 

 

 
Figure 4. Does your company work with CostBrakeDowns? 

 

Source: Own Survey 2022 

 

 

It can be noted that 69% of the respondents are using CBD. A high level of agreement, which is now part of the 

rules for sourcing decisions in the automotive industry. The basis for the decision is the total cost of ownership, 

which is made transparent by cost analysis (Sanz, Semmler, Walther, 2007). The CBD represents a tool used to 

analyse all positions in the value creation in detail and standardised in its different areas, such as material, 

production process, tools or machines used or shipment cost. Based on the information in the CBD it is possible to 

compare the CBD from the supplier and find the best opportunity for saving all resources. That is one impact to 

have impact on sustainable purchasing. Use our global resources like material (reduce waste), optimal use of 

human power, transfer technology in "poor" countries and helps to the education of people. At this point, it is 

essential to note that the CBD has created transparency to highlight further opportunities for sustainable 

purchasing. 

 

Digitalisation, in combination with the CBD tool, creates a high level of transparency in the value chain. The 

survey asked the participants how high the competitive advantages result from Purchasing 4.0. Figure 5 

summarises the results. 66% of the respondents see a significant advantage here and rated > 6 on a scale of 1-10. 

The average of 6.1 confirmed that there is a significant advantage here. The experts in the interview rated the 

resulting advantage at 7.9, as shown in Table 6. 
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Figure 5. Benefits of Purchasing 4.0 by digitalisation 

 

Source: Own Survey 2022 

 

 

The extract of questions from the survey represents a derivation of the need for transparency. With transparency, 

the possibilities for interaction in the protection of resources are unlimited. In order to show further dependencies, 

questions were compared with each other. 

 

Table 3 compares the question from Figure 3 based on the responses of the category "Sustainability in the supply 

chain" with the question from Figure 2 based on the response behaviour of the category "Direct Materials". H0 

and H1 are assumed as follows: 

 

H0: There is NO dependency on integrating compliance policy and implementing a sustainability policy for 

suppliers. 

 

H1: There is a direct dependency on the integration of compliance policy and the implementation of a 

sustainability policy for suppliers 
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Table 3. Comparison Compliance - Sustainability vs. Direct Materials  

 

Sustainability: How deep is the 

"compliance policy" integrated into 

your company? 

Vs. 

Direct Materials: Does your company 

have a sustainable policy for suppliers? 

Reference Result Comment 

[df] 3  

[α] 0,05 P – Value < α 

[p-value] 0,0001 H1 is accepted 

[χ2 - Cross Table] 44,340 7,814 critical value 

[H0] 
 

H0 is rejected 

[r-value] 0,996 Positive Strong Correlation 

 

Source: Own Table 

 

 

It has been proven that there is a dependency between the compliance policy "sustainability in the supply chain" 

and the sustainable policy for suppliers' "direct materials". With an r-value rate of 0,996 the value has a positive 

strong correlation. If the company has a compliance policy in place, there is a sustainable policy for suppliers, too.  

 

Table 4 compares the question from Figure 3 based on the responses of the category "Sustainability in the supply 

chain" with the question from Figure 2 based on the response behaviour of "Indirect Materials". H0 and H1 are 

assumed as follows: 

 

H0: There is NO dependency on integrating compliance policy and implementing a sustainability policy for 

suppliers. 

 

H1: There is a direct dependency on the integration of compliance policy and the implementation of a 

sustainability policy for suppliers 
 

 

Table 4. Comparison Compliance – Sustainability vs Capital Goods  

 

Sustainability: How deep is the 

"compliance policy" integrated into 

your company? 

Vs. 

Capital Goods: Does your company 

have a sustainable policy for suppliers? 

Reference Result Comment 

[df] 4  

[α] 0,05 P – Value < α 

[p-value] 0,0001 H1 is accepted 

[χ2 - Cross Table] 37,931 9,478 critical value 

[H0] 
 

H0 is rejected 

[r-value] 0,994 Positive Strong Correlation 

 

Source: Own Table 

 

 

It has been proven that there is a dependency between the compliance policy "sustainability in the supply chain" 

and the existence of sustainable policy for suppliers "capital goods". With an r-value rate of 0,994 the value has a 

positive strong correlation. If there is a compliance policy in the company in place, there is a sustainable policy 

for suppliers, too.  
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Table 5 compares the question from Figure 4 with the question from Figure 5 based on estimating the competitive 

advantage generated by transparency through digitalisation. The Figure 7 responses were combined for the 

calculation so that all “Yes” and Partially responses were assumed true, and the other categories were scored as 

no. H0 and H1 are assumed as follows: 

 

H0: There is NO dependency between the use of CBD and a high competitive advantage through transparency 

created by digitisation 

 

H1: There is a significant dependency between the use of CBD and a high competitive advantage through 

transparency created by digitisation 

 

 
Table 5. Cost Breake Down vs Purchasing 4.0 – Competitive Advantages  

 

Does your company work with 

CostBrakeDowns? 

Vs. 

Purchasing 4.0 is characterised by 

digitisation and maximisation of 

transparency. On a scale of 1-10: How 

high do you rate the competitive 

advantage? 

Reference Result Comment 

[df] 9  

[α] 0,05 P – Value < α 

[p-value] 0,153 H0 is accepted 

[χ2 - Cross Table] 13,221 16,918 critical value 

[H0] 

 

H1 is rejected 

[r-value] 0,847 Positive Strong Correlation 

 

Source: Own Table 

 

 

No dependency can be proven between the use of the CBD and the competitive advantages of digitisation in 

Purchasing 4.0. With the confirmation of the H0 hypothesis, the questions are independent. Even if the r-value can 

be calculated as 0,847, these positive strong correlations are random.  

 

 

The expert Interviews are used to have a much stronger confirmation of the survey questions. A part of the asked 

questions are used in this study. Table 6 compares the question of the survey with the answers of the experts in 

the automotive industry.  

 
Table 6. Extract Expert Interview: Comparision Survey vs. Interviews 

 
Question  

Survey: n = 169 

Expert Interviews: n = 10 

Questionnaire 

Survey  

[X̄] 

Expert Interview  

[X̄] 

Purchasing: How high is the level of digital transformation in your business? 

           Scale 1 (low) – 5 (high) 3,7 2,7 

Does your company work with CBDs? 70 % 90 % 

How does transparency 

help to analyse 

optimisation potentials? 

Better Position by Negotiations & Price 

Reduction 
19 % 36 % 

Detail Discussions are possible 5 % 29 % 

High impact to use resources optimally 38 % 21 % 

Process Optimisation 24 % 14 % 
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Question  

Survey: n = 169 

Expert Interviews: n = 10 

Questionnaire 

Survey  

[X̄] 

Expert Interview  

[X̄] 

No impact 14 % x 

Does your company have a sustainable policy for suppliers? 30 % 60 % 

Purchasing 4.0 is characterised by digitalisation and the maximisation of 

transparency. On a scale of 1-10: How high do you rate the competitive 

advantage? 
6,1 7,9 

Do you see a competitive advantage through digitalisation in purchasing? 

     Here: YES answers 

62 % 100 % 

What influence does 

purchasing have on 

sustainable procurement? 

Nomination criteria 

80 % 

33 % 

High impact 24 % 

Company Strategy 14 % 

Supply Chain Act 10 % 

Transparency makes it possible 10 % 

Code of conduct 10 % 

 

Source: Own Table 

 

 

To summarise, the survey and the expert interviews provided empirical evidence that digitalisation creates 

transparency and directly impacts sustainable purchasing. The most significant impact is attributed to the 

nomination criterion, already being implemented in practice by the OEMs. 

 

 

Conclusions 

 

This study continued the indicated studies. On the one hand, it was proven that the level of digitalisation in 

purchasing has increased. The BME's pre-study from 2016 described the transfer of the 4.0 idea to purchasing and 

the need and the opportunities that arise (Frauenhofer Institute for Material Flow and Logistics IML, 

Bundesverband Materialwirtschaft und Logistik IML e.V., 2016). The BME studies from 2019 and 2020 have 

shown the continuation of digitalisation in purchasing by empirically proving the necessity of e-tools. The 

chronological development could be continued with the own study from March 2022. The readiness of 

digitisation in the business units of the companies was verified empirically (Figure 1). Pearson correlation 

analysis proved that companies with a compliance policy also have a sustainability policy for suppliers. Figure 5 

provides empirical evidence that digitisation results in more transparency, which is a significant competitive 

advantage. However, it could not be demonstrated that CBD companies also see this as an instrument for creating 

competitive advantages through digitalisation. 

 

With reference to Figure 5, it was empirically proven that digitisation significantly impacts transparency. The 

experts surveyed rate the impact even higher than the study indicates. Digitisation in purchasing is based on 

transferring the 4.0 idea to purchasing and is an element of Purchasing 4.0. Within the scope of intensive literature 

research in the context of the dissertation on Purchasing 4.0, the different purchasing levels could be identified 

and summarised in the core elements of Purchasing 4.0 in Figure 6.  
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Figure 6. Levels of Purchasing 

 

Source: Own Figure  

 

 

By using the 4.0 idea in purchasing, Purchasing 4.0 can be identified with its elements. Significant parts still need 

to be researched, and a scientific definition is unavailable (Zafari, F., Teuteberg, F. 2018). This study focuses not 

on a detailed analysis of Purchasing 4.0, but on demonstrating the added value in connection with sustainable 

purchasing. 

 

At the same time, digitalisation means that data is generated that must be made available. The demand to reduce 

emissions requires finding tools that create transparency and put the buyer in a position to reduce emissions. The 

transfer of the cost-related CBD represents an existing and proven tool. All items of a CBD can be transferred 

with CO2 emission values so that CO2 transparency instead of cost transparency is created. Figure 7 shows an 

example of a CO2 CBD that can be used similarly as an essential factor in nominations criteria (see Table 6). The 

example used was generated with a test version of the company Calc4XL. The challenge is to receive the data for 

the CO2 emissions generated during production for all positions in the CBD (along the value chain).  

 

Databases are already available today that can be accessed. However, the data are still relatively general and need 

to be specified. 
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Figure 7. Example Product CO2 CBD 

 

Source: Calc4XL Testversion, April 2023 

 

 

The example in Figure 7 was generated with a test version of the company Calc4XL. Next to the manufacturing 

price, the value of 0.2284 kgCO2eq/1pcs can be calculated for this product. The challenge is to receive the data 

for the CO2 emissions generated during production for all positions in the CBD (along the value chain). 

Databases are already available today that can be accessed. However, the data are still relatively general and need 

to be specified. Calc4XL refers to databases such as ProBas, DStatis, DEFRA, USEEIO, Climatepartner, Pe-

Gabi, SimaPro-Pre, and Ecoinvent integrated today. 

 

The association Catena-X Automotive Network (Catena-X) was founded to close the gaps in the databases. 

Founding members are automotive manufacturers and suppliers such as BMW AG, Deutsche Telekom AG, 

Robert Bosch GmbH, SAP SE, Siemens AG and ZF Friedrichshafen AG. The goal is to provide transparency in 

supply chains and to build up databases from which, among other things, CO2 values can be derived and provide a 

basis for CO2 reduction. Manufacturers worldwide along the supply chain should provide their information in the 

collaborative database to create a common standard for data and information flows along the automotive supply 

chain (Catena-X Automotive Network, 2023).                 

 

The result of this study is that Purchasing 4.0 will make a significant impact on sustainability through the 

element of digitalisation. The requirement for nomination as a decision criterion is the key to the most critical 

possible implications. Digitisation generates the data needed to create the necessary transparency. Using the 

company's data with data from the IoT represents a significant step forward in increasing transparency if the data 

is used in a systematic and standardised manner. In the future, data will be a crucial element of competitiveness. 
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Abstract. The research aims to determine whether companies using CSR in their marketing communication believe this approach has a 

positive effect on CPV and what forms of communication mix they most often use for this purpose. To achieve this goal, the method of 

online questionnaire survey was selected for data collection. The methods of correlation and regression analysis and structural equation 

modelling were used for data processing. Results obtained by interviewing business representatives show that companies often need to 

realize these are CSR principles to implement CSR activities. The most commonly used CSR communication tools include "Public 

relations & publicity" and "Internet marketing"; however, no statistically important correlation between these tools has been confirmed. 

The research results confirm that companies using CSR for marketing communication are aware of its importance concerning the brand's 

positive perception; on the other hand, from the perspective of the interviewed companies, no link between CSR, its communication, and 

the company's reputation has been confirmed. Companies might not be aware of the benefits the implementation of CSR and CSR 

communication may bring. Based on the research results, it can also be confirmed that the communication tools most commonly used by 

the companies that perceive the connection between CSR and CVP are online, i.e., digital marketing. The benefits of the research for 

practice consist in recommending the application of CSR-related marketing communication tools regularly and appropriately in the long 

run. Another recommendation is the targeted working with companies' reputation and promoting the good name of the brand. It shows that 

CSR communication can effectively build a brand's reputation, image, and identity. The results show that business representatives might 

need to be aware of all these benefits, including the potential impact on CPV. 
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1. Introduction   

 

Competitiveness is one of the crucial capabilities of firms to increase their performance (Civelek et al., 2023), 

including export activities (Civelek & Krajčík, 2022). In this regard, many businesses realize that the 

implementation of Corporate social responsibility principles can be a crucial factor in stimulating their 

competitiveness (Metzker et al., 2021; Metzker & Zvarikovai 2021), as their customers are increasingly more 

aware of the importance of companies for the development of the society and communities (Vavrova, 2022). The 

role of companies in this field is perceived, and the part of companies in this field is perceived and evaluated from 

the consumers' perspective (Nguyen, 2022; Belas et al., 2022). Although the implementation of CSR initially 

aimed at protecting consumer rights, environmental issues, and philanthropy (Bhaduri & Selarka, 2016), this is 

not the only motivator nowadays. The relationship between CRS and company performance has been confirmed 

by many researchers, where, e.g. Vishwanathan et al. (2020) proved the existence of a positive correlation 

between CSR and the financial performance of companies based on the synthesis of 344 conducted studies. They 

identified several basic mechanisms that explain the positive influence of CSR on corporate financial 

performance, specifically enhancing the company's reputation, increasing stakeholder reciprocation, risk 

mitigation, and strengthening innovation capacity. Innovativeness also makes businesses more competitive 

against their opponents (Ključnikov et al., 2021). 

 

The implementation of CSR is currently carried out in customer-oriented, employee-oriented, environment-

oriented, or philanthropy-oriented domains (Schaefer et al., 2020; Belas et al., 2020; Kabir, 2021). Companies 

tend to implement CSR processes when the risks of external exposure to corporate social irresponsible behaviour 

are high or the additional costs associated with implementing socially responsible practices are low (Bian et al., 

2021). Another motivator, regardless of risks or costs, is enhancing reputation both at the external and internal 

levels. Enhancing reputation is also related to the company's performance and employees' loyalty and job 

satisfaction (Přívara et al., 2019a, 2019b; Tangngisalu et al., 2020; Gavurova et al., 2022). The relationship 

between CSR, corporate reputation and performance is also confirmed by Singh & Misra (2021). Unlike 

Tangngisalu et al. (2020), they state that employee-oriented CSR does not have any significant impact on 

performance or reputation; on the other hand, they demonstrated that the application of CSR towards external 

stakeholders is an important predictor to improve firm performance. According to Alshammari (2015), a company 

can benefit from the implementation of CSR in case it has a good reputation among stakeholders. A company 

needs marketing to build its reputation, especially in a robust competitive environment. The competitive 

environment, marketing, and CSR interaction significantly influence corporate performance (Kemper et al., 

2013). The positive impact of social responsibility on corporate value was also confirmed by Xu et al. (2020) or 

Sheikh (2019), again in the case of a robust competitive environment, where CSR can be used as an effective tool 

to increase the effectiveness of marketing activities (Androniceanu, 2019).   

 

The interest of stakeholders in the social and environmental impacts of business has been increasing in the last 

decades (Pan et al., 2022, Wang et al., 2021, Přívara et al., 2019; Streimikiene et al., 2021). These include both 

positive and negative impacts; business behaviour can lead to stronger relationships with stakeholders or their 

distancing, which results in higher investments in CSR aimed at increasing the engagement of stakeholders and 

enhancing the reputation through building a positive image (Přívara et al., 2018;  Habek, Bialy, Livenskaya, 2019; 

Ajayi & Mmutle, 2021; Tai, 2022; Skare et al., 2023). A positive image can be built when the implementation of 

CSR is also communicated to stakeholders; what matters then is thus the content as well as the tools of 

communication. Kim & Ferguson (2014) divide communication channels into two broader categories, controlled 

media (advertisements, brochures, corporate websites) and uncontrolled media (e.g. blogs and social networks in 

general).  

 

If a company is engaged in implementing management in line with CSR principles, it needs to communicate this 

to stakeholders using marketing communication tools. Thanks to the communication mix, the image of the 
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socially responsible company can be strengthened (Jahdi & Acikdilli, 2009; Sahoo & Pradhan, 2021; Quezado et 

al., 2022). There are doubts concerning the suitability and efficiency of CSR in marketing communication, as it 

may cause scepticism. Therefore, Salmones & Perez (2018) consider actual activities and reputation based on an 

ethical approach to business to be essential. Suppose CSR principles are declared and observed and, at the same 

time, appropriately communicated to stakeholders. In that case, they represent an effective tool for promoting and 

increasing reputation and may even increase the customer perceived value (CPV). Satar et al. (2019) describe 

CPV as very important and argue that businesses must not neglect customer expectations towards them; these 

expectations should be analyzed and met. Companies should adapt their products and services to be customer-

oriented and meet customer needs (Přívara et al., 2020; Tkacova et al. 2017; Gavurova et al. 2022b). CPV 

increases with the growth of the total benefits for customers. According to Kodua et al. (2022), CSR improves all 

aspects of the brand, its quality, and brand loyalty, which results in increased CPV and reputation.   

 

2. Research objectives  

 

The objective of the research is to determine whether businesses that implement and use CSR in their marketing 

communication believe that this approach has a positive impact on the value of their products perceived by 

customers (CPV - Customer perceived value) and which forms of communication mix they use most often for this 

purpose. 

 

Effective CSR communication requires using suitable communication strategies and individual communication 

channels based on the dynamics and perceptions of individual stakeholders. It is necessary to find a balance 

between individual communication tools and the frequency of their use (Ajayi & Mmutle, 2021). This leads to the 

formulation of the first research question:  

 

RQ1: Which forms of communication mix are most often used by companies for the communication of CSR 

activities? 

 

According to many studies conducted, CSR communication is perceived from various perspectives, one of them 

being marketing and the role of CSR in marketing communication. Approaches to CSR communication can be 

divided into four groups, with two of them concerning external stakeholders, specifically CSR identity and CSR 

image (Crane & Glozer, 2016). This leads to the formulation of the second research question: 

 

RQ2: Do businesses that apply CSR in their marketing communication towards external stakeholders use CSR 

communication to strengthen the brand's good name or improve the company's reputation? 

 

The research shows that CSR improves brand reputation, which may be related to increased CPV (Kodua et al., 

2022) if the company applies and uses CSR principles in communication. This leads to the formulation of the 

following research questions:  

 

RQ3: Are businesses that implement and use CSR in their marketing communication convinced that this 

approach positively impacts CPV (customer perceived value) of their product? 

 

RQ4: Which forms of communication mix are most commonly used by businesses that perceive CSR as a tool to 

increase CPV? 

 

 

 

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(14)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(14) 

 

226 

 

3. Theoretical background  

 

The positive effects of CSR communication factors on consumer knowledge, trust and perception of business 

reputation were demonstrated, e.g., by Kim (2019), who analyzed the role of the specific factor of customer 

identification with the company within the CSR communication process by conducting a survey of consumers in 

the USA. The findings suggest that the positive effects of CSR awareness are permanent and independent of the 

level of customer identification with a given company. Avis et al. (2022) state that consumers behave differently 

and point to the need for better planning of the content of communication, as the correct setting of 

communication, can influence the knowledge of consumers and, thus, their purchasing behaviours. Kim (2019) 

adds that although self-promoting CSR communication of a company harms consumer trust and the company's 

reputation, these negative effects are not evident in the case of consumers with a high level of identification with a 

given company. In such a case, CSR communication improves consumer knowledge and positively impacts 

business reputation. Based on two representative surveys conducted in Beijing and Hong Kong, Kim (2022) 

empirically confirmed the existence of a CSR model based on the communication process in the USA where the 

perceived presence of individual CSR pillars of communication led to an increase in cognitive, affective, and 

behavioural responses of consumers, which positively affected the perception of business reputation. Kim, Yin & 

Lee (2020) argue that with the expansion of the social influence of companies, CSR activities are considered a 

critical factor for business management and consider customer perception of CSR activities essential for the 

company's future profitability and reputation. The relationship between CSR and corporate performance from the 

perspective of European multinational companies was empirically examined by Singh & Misra (2021) using a 

survey including 340 respondents, creating a theoretical model, and hierarchical regression analysis (including 

managers and senior executives). Their research also dealt with the efficiency focused on the effectiveness of 

business reputation as a mediator of CSR impact on business reputation. According to the results, applying CSR 

to external stakeholders influences organizational performance. Bian et al. (2021) argue that the issue of CSR is 

gaining importance. From the perspective of operations management, traditional non-CSR-compliant operations 

are less costly than the operations carried out following CSR but bring the risk of being exposed to third parties, 

which may negatively affect the company's market share due to customer concerns. Increased costs and a decrease 

in profitability in relation to China's mandatory CSR disclosure were confirmed by Chen, Hung & Wang (2018), 

who examined the impact of mandatory CSR disclosure on business profitability and social externalities. 

However, they also noticed a decrease in the levels of industrial wastewater and SO2 emissions in the case of 

reporting companies. Mandatory CSR disclosure can thus alter the behaviour of companies and create positive 

externalities but at the expense of stakeholders. A decrease in profitability and increased costs in connection with 

the implementation of CSR are pointed out by Zhuang et al. (2021), who conducted a questionnaire survey to 

determine the effects of CSR for Smart cities and analyzed purchasing behaviour of consumers. However, 

according to other research conducted, CSR increases all aspects of brand value, which may compensate for this 

loss (Kodua et al., 2022). Due to pressure from stakeholders related to the implementation of CSR, Iglesias et al. 

(2020) investigated the impact of CSR on customer loyalty using the relationship between the co-creation of value 

and customer trust. They conducted an online questionnaire survey responded to by 1 101 clients of health 

insurance companies. Iglesias et al. (2020) used structural equation modelling to test the hypothesized 

relationships. The results show that CSR, directly and indirectly, influences customer loyalty through the co-

creation of values and customer trust. The relationship between CSR and customer loyalty at the level of 

developing countries was addressed by Islam et al. (2021), who assume that sustainable competitive advantage is 

based on scarce and irreplaceable resources and stakeholder theory, thus developing the premise that CSR, 

together with business reputation, customer satisfaction and trust, affects customer loyalty. The research was 

based on the data on telecommunications users and confirmed that CSR initiatives are significantly and positively 

associated with business reputation, customer satisfaction and trust. In the context of the COVID-19 pandemic, 

He & Harris (2020) dealt with its impact on the development of CSR and marketing. According to the authors, the 

pandemic allowed companies to implement original and authentic CSR and thus contribute to solving urgent 

global social and environmental issues. These findings are also confirmed by research conducted by Mahmud, 
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Ding & Hasan (2021), who analyzed the responses to the COVID-19 pandemic through CSR initiatives to support 

important stakeholders, such as employees, customers, communities, and society as a whole. The research was 

based on press releases, newsletters, and annual reports. According to its results, companies were engaged in CSR 

initiatives during the pandemic and communicated them to their stakeholders. In the business community, 

COVID-19 thus stimulated a discussion about the inevitability of CSR and the forms of communication 

(Androniceanu &Marton, 2021). The issue of integrating CSR into communication was also addressed by Wu & 

Zhu (2021). Regarding the global economic downturn caused by the pandemic, the authors investigated whether 

the implementation of CSR in social media can help a company survive this crisis. A theoretical model developed 

for the description of hypothetical relationships was tested through an online questionnaire using the method of 

structural equations modelling. According to Wu & Zhu (2021), there is a positive correlation between the 

implementation of CSR on the social platform WeChat, the identification of customers with a given company, and 

customer behaviour, e.g. in the form of purchase intentions, brand loyalty, or eWOM (e-word of mouth). The 

COVID-19 pandemic and its impact on customers, tourism (Skare et al., 2021; Vorobeva & Dana, 2021; Estiri et 

al., 2022; Bhowmik et al., 2021; Přívara, 2022) employees, and organizations were also addressed in research 

conducted by Nayal, Pandey & Paul (2022), who, based on the review of the existing literature and the content 

analysis of responses obtained through semi-structured interviews with top managers and senior executives from 

various industries, formulated specific steps to manage the crisis. One of the basic recommendations for 

companies in relation to marketing and CSR is to build a positive image by implementing CSR activities that 

society could benefit from. However, despite the willingness of companies to carry out and promote their CSR 

activities, the setting of communication tools remains a challenge (Salmones & Perez, 2018). With the spread and 

expansion of the Internet, the potential for a broader use of social media in communication arises, also as a 

solution for the financial problems of SMEs (Civelek et al., 2022). Chen & Lin (2019) used a questionnaire 

survey including 502 social network users to examine the effect of their use. In their research, the authors proved 

that marketing activities on social networks indirectly influence customer satisfaction through social identification 

and customer perceived value, while CPV directly influences satisfaction and the intention to continue, 

participate, and purchase (Androniceanu et al., 2022). There is also a relationship between the value creation 

process at the strategic thinking level and the value required by customers (Strakova et al., 2021). In addition to 

social media, Dwivedi et al. (2021) also mention the role of digital marketing in general, artificial intelligence, 

augmented reality, digital content management, mobile marketing, and Advertisement, or e-WOM in connection 

with influencing the expected value. Digital marketing tools can thus be suitable tools for promoting CSR 

activities. Trends in e-marketing using bibliographic analysis through VOS Viewer software were also examined 

by Gao et al. (2021).  

 

An online questionnaire survey was selected for data collection to achieve the research goal based on the research 

of other authors' approaches. The data will be processed using the methods of correlation and regression analysis 

and structural equations modelling.     

 

4. Methodology and data 

 

Data collection 

Based on the literature review, an online questionnaire survey was selected as a data collection method. Based on 

the formulated research questions, several questions will be created that will be included in a broader 

questionnaire survey aimed at social responsibility and ethical management. The questionnaire will be divided 

into four parts. The first will consist of identification questions, and the remaining parts will deal with corporate 

social responsibility, pillars of corporate social responsibility, code of ethics, and CSR and reporting. These parts 

will primarily include questions aimed at answering the formulated research questions. The data will be collected 

in the Czech Republic from October 2022 to December 2022. The survey will include companies of all size 

categories (companies from 0 to 250 and more employees) as this is the initial phase of the research, following the 

study conducted by many other authors (Ali et al., 2017; de Klerk et al., 2018; Hamid et al., 2021; Pabreja et al., 
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2022), a non-probability sampling method, namely random sample selection, when the probability of selecting 

individual samples from the population is not known will be used. The data will be collected using an online form 

available to respondents from Google Forms. The link to the questionnaire will be distributed through the 

employees of the Faculty of Corporate Strategy of the Institute of Technology and Business and the South 

Bohemian Agency for Innovation Support (Jihočeská agentura pro podporu inovací, o.p.s.) and their partner 

organizations and institutions with a nationwide scope. The following questions will be formulated to respond the 

research questions and achieve the research goal:  

 

In terms of RQ1, RQ3, and RQ4, the respondents will answer question 22 "In communication or application of 

CSR activities, you use these forms of communication mix: Advertisement; Sales support; Direct marketing; 

Sponsorship; Internet marketing; Public relations and publicity; Personal sale; Event marketing; Point of sale 

communication; Exhibitions and fairs and Others". The options for answers will be as follows: "very often; often; 

occasionally; never". Furthermore, the respondents will be asked about the relationship between CSR and CPV in 

question 21 "In your opinion, can the implementation of CSR activities and their subsequent communication 

towards customers increase CPV, i.e., customer perceived value of your product?" with the possible answers 

"Definitely yes; Rather yeas; Rather no; Definitely no; I can't say". The literature review pointed to the existence 

between CSR, the brand's value, reputation, and CPV (Kodua et al., 2022; Singh & Misra, 2021). Question 12 will 

thus concern the benefits of CSR for an organization: "How do you perceive the benefits of implementing CSR 

activities for your organization?" Here specific examples will be given here: "Strengthening of the good name of 

the brand – brand building" and "Improving company's reputation and its perception by stakeholders". The 

respondents will choose from the following options: "1= significant impact; 2 = rather significant impact; 3 = 

neither significant or insignificant impact 4 = rather insignificant impact; 5 = no impact".    

              

In order to answer RQ2, the respondents will answer the aforementioned Question 12 and Question 20 "When 

implementing CSR activities, you also decide on the way of their communication towards customers and other 

collaborating entities and information about them regularly". Possible answers are "Yes (All CSR activities are 

communicated to the public"); "Partially (Only selected CSR activities are communicated towards the public)", 

"No (The public is not informed about the implemented CSR activities)". 

 

Formulation of hypotheses 

 

For the statistical evaluation of some of the research questions, it is necessary to formulate hypotheses (see 

below):  

 

RQ2: Do businesses that apply CSR in their marketing communication towards external stakeholders use CSR 

communication to strengthen the brand's good name or improve the company's reputation? 

 

As stated by Crane & Glozer (2016), regarding CSR communication towards stakeholders, there are two possible 

approaches: CSR identity and CSR image. In line with this finding, two hypotheses are formulated:  

 

RQ2 H1: Companies that apply CSR use CSR activities in their marketing communication to strengthen the 

brand's good name. 

RQ2 H01: Companies that apply CSR do not use CSR activities in their marketing communication to 

strengthen the brand's good name. 

RQ2 H2: Companies that apply CSR use CSR activities in their marketing communication to improve the 

company's reputation. 

RQ2 H02:  Companies that apply CSR do not use CSR activities in their marketing communication to 

improve the company's reputation. 
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RQ3: Are businesses that implement and use CSR in their marketing communication convinced that this 

approach positively impacts CPV (customer perceived value) of their product? 

 

According to Kodua et al. (2022), CSR enhances brand reputation, which may have an impact on increasing CPV, 

which is also stated by Salmones & Perez (2018). According to Satar et al. (2019), companies must pay attention 

to customer expectations, analyze them and meet them. To answer the research question, the following hypothesis 

is formulated:  

 

RQ3 H1: Companies that implement and use CSR in marketing communication are convinced that this 

approach positively impacts CPV. 

RQ3 H0: Companies that implement and use CSR in marketing communication must be convinced that this 

approach positively impacts CPV. 

 

Data processing 

Data transformation – there are many ways to transform data. For data transformation, functions independent of 

the analyzed data and constants are used. Data transformation (e.g., multiplication of the values of a variable by a 

constant) does not change the analysis results in the analysis of the relationship between variables (e.g., 

correlation). If the absolute value of the variable is significant, its significance in the research is weighted. For 

data transformation, it is thus possible to use parameters such as the median compared to the mean value, where 

the standard deviation should be monitored with a specification for the normality of the sample (Hamasha, 2022). 

 

Bibliographic analysis – analysis of keywords using the VoS Viewer program enables the creation of a 

bibliographic map, which helps identify the gaps in the current literature. The first step is to create search 

parameters that will be entered into Web of Science. After searching for matching articles, the data for the first 

1000 articles must be exported (export limit). The data are then entered into the VoS Viewer program, creating a 

corresponding bibliographic map according to the specified criteria (number of occurrences, etc.). Individual 

words are marked with bubbles and divided into categories (clusters) according to different colours. Other factors 

are the size and distance of the bubbles, where the size indicates the number of occurrences and the size is the 

number of common occurrences between individual words (van Eck and Waltman, 2010).   

 

Correlation analysis shows the statistical dependence between the selected variables using correlation coefficient 

r, whose value ranges between -1 and 1. The result of the correlation analysis close to 1 indicates direct 

dependence, while the resulting value of -1 indicates indirect dependence. The last variant is independence if the 

value r is 0 (Dwiyanti et al., 2021; Katthi & Ganapathy, 2021). 

 

One-way analysis of variance ANOVA is a mathematical model used to test hypotheses when one factor is set. 

The goal is to define the dependence of a quantitative variable on a given factor. The output of this analysis is a 

table containing the parameters of p-value. The hypothesis is further examined only if the p-value exceeds 0.05 

(Akbay et al., 2019; Kim, 2022). 

 

Formula 1. ANOVA 

 ; where: 

yij= measured value; µ= average value; αi= change in the measured value caused by a factor;  

εij= experimental error 

 

Chi-square – another method used is the statistical hypothesis test using the chi-squared, which is used to test the 

goodness of fit between the expected and observed values. The application of Chi-squared is recommended from 

a specified frequency of data; otherwise, the data could be inaccurate. As with the ANOVA method, the 
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hypothesis is further examined only if the p-value > 0.05 (Berrett and Samworth, 2021; Xu, Zhang and Wei, 

2019) 

 

Formula 2. Pearson's goodness-of-fit test 

 
 

Where: nei = experimental frequency; nOI = theoretical frequency 

 

Results  

 

To identify the gaps in CSR research, the VoS Viewer program was used for this paper. The first step was a 

search for Corporate Social Responsibility in the Web of Science in the categories of Management and 

Business, which found 19 847 publications. The next step was exporting data from the first 1 000 articles (sorted 

by relevance), based on which a bibliographic map was created. The parameters of all keywords and the minimum 

occurrence of at least 5 publications were used for its creation. The output of this analysis was the identification 

of 241 keywords, which were divided into clusters. The keywords analysis confirmed the assumption that there 

need to be more publications dealing with the relationship between CSR and CPV. 

 

 
 

Fig. 1. Results Bibliographic map of Corporate Social Responsibility 

Source: authors 

 

Within the online questionnaire survey, the questions were responded to by 98 respondents from companies 

operating in the primary, secondary, and tertiary sectors and carrying out their business activities in the Czech 

Republic. From the marketing perspective, a communication mix is a communication tool towards stakeholders, 

and it is necessary to find a suitable distribution and intensity of using its tools (Ajayi & Mmutle, 2021). Figure 2 
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shows 11 monitored forms of communication defined within the communication mix, which companies use in 

connection with CSR activities. The research was implemented through a survey that monitored the assigned level 

for each item. In this case, the best rated "very often", followed by "often", "occasionally", and finally "never".  

 

 
Fig. 2. Share of CSR activities on forms of communication mix used by companies 

Source: authors 

 

In total, the frequency of the responses for all communication tools is as follows: "very often" – 36.09 %; "often" 

– 36.09 %; "occasionally" – 17.63 %; "never" – 10.20 %. The results suggest that the most commonly used form 

of CSR communication, i.e., marked as "very often", is "Point of sale communication" (1.76 % of responses), 

followed by "Internet marketing", "Personal sale" and "Advertisement", all of them occurring in 1.3 % of 

responses each. Tools marked as "often" used include "Direct marketing" (2.23 % of responses), "Public relations 

and publicity" (2.13 %), and "Sales support" (2.04 %). The option "occasionally" appears most often in the case of 

"Sponsorship" and "Public relations and publicity" (4.45 %). The option "never" was most often used for "Others" 

(6.12 %) and "Personal sale" (4.17 %). The highest percentage of positive responses was detected in the case of 

"Public relations and publicity" and "Internet marketing" communication tools. These tools will be further 

analyzed using correlation analysis to better represent the importance of the individual communication mix tools. 

The results are presented in Table 1. 
Table 1. Results of correlation analysis 

 

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 

A1 1.000 

          A2 0.499 1.000 

         A3 0.526 0.605 1.000 

        A4 0.234 0.316 0.295 1.000 

       A5 0.563 0.476 0.528 0.092 1.000 

      A6 0.300 0.271 0.397 0.303 0.345 1.000 

     A7 0.315 0.575 0.409 0.045 0.237 0.157 1.000 

    A8 0.420 0.344 0.536 0.272 0.487 0.406 0.410 1.000 

   A9 0.312 0.538 0.361 0.060 0.132 0.047 0.726 0.288 1.000 

  A10 0.267 0.335 0.204 0.180 0.254 0.180 0.235 0.399 0.268 1.000 

 A11 0.233 0.131 0.251 -0.021 0.281 0.096 0.250 0.352 0.147 0.274 1.000 

Legend: 

A1 Advertisement A5 Internet marketing A9 Point of sale communication 

A2 Sales support A6 Public relations & publicity A10 Exhibitions and fairs 

A3 Direct marketing A7 Personal sale A11 Other 

A4 Sponsorship A8 Event marketing  

Source: authors 
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Correlation analysis shows mutual dependence of individual factors of communication mix where the highest 

significance is calculated between the parameter (A9) "Point of sale communication" and (A7) "Personal sale", 

with the correlation coefficient value of 0.726. Another important significance value is confirmed between (A3) 

"Direct marketing" and (A2) "Personal sale" with the value of the reliability level of r=0.605. The most correlated 

factors were identified in cluster A2: A3+A7+A9. The research further focuses on structural equation modelling, 

which requires data transformation from the multi-factor question 22 where the original data (98 rows with 11 

columns) need to be transformed into a parameter with 1 column and 98 rows.   

 

 
Fig. 3. Transformation of the factors of the dataset 98x11 into 98x1 

Source: authors 

 

The dataset before and answer to the transformation can be seen in Figure 3, which also shows the normality of 

data supplemented with basic descriptive statistics using boxplots and a histogram of categorical variable 

parameters accompanied by the determination of the median and the weighted average within the respondents. In 

the first step, all columns are transformed into one row, thus creating a vector 1078x1, which is then analyzed 

from the perspective of data normality. Next, the arithmetic average is determined in the sum of all columns in 

each row; this is followed by determining the median, which serves as an indicator for dimensional data 

reduction. This fact is projected onto a 98x11 data sample in each row. The significance of the occurrence is also 

within acceptable limits, as the original data set was [36% 36% 18% 10%], while the transformed one [35% 48% 

13% 10%].  
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Table 2. Data transformation from 11 columns into 1 column 

Original data Transformation data 

Mean value 
2.02 

Difference min-max 
3.00 

Mean value 
1.87 

Difference min-

max 3.00 

Mean error 0.03 Minimum 1.00 Mean error 0.08 Minimum 1.00 

Median 2.00 Maximum 4.00 Median 2.00 Maximum 4.00 

Modus 1.00 Sum 2177.00 Modus 2.00 Sum 183.00 

Standard deviation 0.97 Number 1078.00 Standard deviation 0.79 number 98.00 

Sample variance 0.95 Highest (1) 4.00 Sample variance 0.63 Highest (1) 4.00 

Kurtosis -0.62 Lowest (1) 1.00 Kurtosis 0.30 Lowest (1) 1.00 

Skewness 0.63 Level (95.0%) 0.06 Skewness 0.75 Level (95.0%) 0.16 

Source: authors 

 

The visualization is supplemented by a table of values (Table 2) which compares the parameters before and after 

the data transformation. Data approximation of the transformed values reflects that the data normality remains 

stable. It is specifically the mean value, which was 2.02 in the original data set and 1.87 after the transformation, 

and the standard deviation, which shows the values of 0.97 and 0.79. The minimum and maximum values range 

also remains stable; similarly, the median, which is statistically the most significant factor, remains at the value of 

2. After successful transformation, structural equation modelling can be carried out in two steps, first for the 

external and then the internal structure of the model to achieve the integration of the mutual interaction of all 

observed variables. The results of the analysis are presented in Table 3.  

 
Table 3. Results of structural equation modelling – Chi-squared test 

External links from structural equation modelling – Chi-squared test 

Question 12: CSR benefits for the organization – brand building X-quared df p-value 

Question 12: CSR benefits for the organization – improving reputation 64.705 12 3091E-8** 

Question 12: CSR benefits for the organization – improving reputation X-quared df p-value 

Question 20: Corporate communication towards stakeholders 18.478 20 0.5559 

Question 20: Corporate communication towards stakeholders X-quared df p-value 

Question 21: Impact of CSR on CPV 35.549 20 0.01737 

Question 21: Impact of CSR on CPV X-quared df p-value 

Question 22: CSR forms 14.092 12 0.2949 

Question 22: CSR forms X-quared df p-value 

Question 12: CSR benefits for the organization – brand building 19.417 9 0.02187 

Internal links from structural equation modelling – Chi-squared test 

Question 12: CSR benefits for the organization – improving reputation X-quared df p-value 

Question 20: Corporate communication towards stakeholders 32.863 15 0.004903 

Question 12: CSR benefits for the organization – improving reputation X-quared df p-value 

Question 21: Impact of CSR on CPV 15.243 16 0.5069 

Question 20: Corporate communication towards stakeholders X-quared df p-value 

Question 22: CSR forms 25.81 15 0.04007 

Question 21: Impact of CSR on CPV X-quared df p-value 

Question 12: CSR benefits for the organization – brand building 19.858 12 0.06982 

Question 22: CSR forms X-quared df p-value 

Question 12: CSR benefits for the organization – improving reputation 23.437 12 0.02424 

Source: authors 

 

For clarity, Figure 4 is presented below, reflecting the selected supporting statistical method, which considers the 

main results from the Chi-squared test through the Pearson coefficient.    
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Fig. 4. Diagram of the result of structural equation modelling – Chi-squared 

Source: authors 

 

Overall, out of 10 tests performed, only three were not confirmed, with measurement results achieving a level of 

significance above 0.05. The statistical significance of Question 12 b) reputation, Question 20 Corporate 

communication towards stakeholders, Question 22 CSR forms, Question 21 Impact of CSR on CPV, and 

Question 21 Impact of CSR on CPV, and Question 12 a) brand building was not confirmed.  

 

Given the formulated hypotheses for RQ2 and the statistical evaluation results, RQ2 H02 cannot be rejected, and 

RQ2 H2, according to which companies that implement CSR to improve their company's reputation, cannot be 

confirmed. On the contrary, it is possible to reject RQ2 H01, which confirms RQ2 H1, i.e., the application of CSR 

in a marketing communication to strengthen the brand's good name.  

 

The results of the above model confirm the statistical significance between Question 21 Impact of CSR on CPV 

and Question 20, Corporate communication towards stakeholders. Since the value of 0.01737 is below the 

significance level, the null hypothesis RQ3 H0 can be rejected. At the same time, RQ3 H1, according to which the 

companies that implement and use CSR in their marketing communication are convinced about the positive 

impact on CPV can be confirmed. 

 

To answer the last research question, RQ4, the results in Question 21 are cleaned from the responses "I can't say"; 

"rather not", and "definitely not". The answer options for Question 22 were assigned numerical values as follows: 

never = 1, occasionally = 2, often = 3, and very often = 4. The values are then added up and graphically 

processed. 
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Fig. 5. Forms of communication used by companies perceiving CSR as a tool to increase CPV 

Source: authors 

After removing the negative answers, the most commonly used communication tools are "Internet marketing", 

"Sales support", "Point of sale communication", and "Advertisement". 

 

To answer RQ4, one-way analysis of variance (ANOVA) test is performed. Individual tools of communication 

mix are tested for the companies that perceive the CSR implementation and communication as a tool to increase 

CPV. The results of the ANOVA test are presented in Table 4. 

 
Table 4. ANOVA test results 

ANOVA test 
Tested factor: “Influence of CSR on CPV” 

Df Sum Sq Mean Sq F value Pr (>F) 

Advertisement 1 4.83 4.829 4.375 0.0403 * 

Residuals 66 72.86 1.104  

Sales support 1 1.00 0.9978 1.005 0,32 

Residuals 66 65.52 0.9927  

Direct marketing 1 2.85 2.852 2.793 0.0994. 

Residuals 66 67.38 1.021  

Sponsorship 1 1.22 1.2198 1.698 0.197 

Residuals 66 47.41 0.7184  

Internet marketing 1 2.83 2.8263 2.912 0.0926. 

Residuals 66 64.06 0.9705  

Public relations & publicity 1 1.59 1.5851 2.107 0.151 

Residuals 66 49.65 0.7523  

Personal sale 1 0.26 0.2551 0.218 0,642 

Residuals 66 77.22 1.1699  

Events marketing 1 0.35 0.3502 0.349 0.557 

Residuals 66 66.28 1.0043  

Communications 1 0.55 0.5514 0.433 0.513 

Residuals 66 83.96 1.2722  

Exhibitions 1 0.07 0.0676 0.081 0.776 

Residuals 66 54.80 0.8303  

Other 1 0.09 0.0932 0.189 0.665 

Residuals 66 32.54 0.4930  

[Signif, codes:  0 '***' 0,001 '**' 0,01 '*' 0,05 ',' 0,1'' 1] 
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Source: authors 

 

However, the ANOVA test confirmed statistical significance only for “Advertisement” (p = 0.0403). Another 

statistical significance, but in the limit interval of acceptance, was recorded in the case of “Direct marketing” (p = 

0.0994) and “Internet marketing” (P = 0.0926). 

 

Discussion 

 

The results of interviewing representatives from practice indicate that companies often implement CSR activities 

without realizing these are CSR principles. Thus, they might not primarily aim to increase CPV, or improve their 

reputation, image, or financial performance. However, according to Ajayi & Mmutle (2021), companies are aware 

that stakeholders are interested in social and environmental impacts and carry out partial CSR activities. To 

achieve the paper's goal, four research questions were formulated, out of which two were supplemented with 

hypotheses. 

 

RQ1: Which forms of communication mix are most often used by companies to communicate CSR 

activities? 

 

The first research question was answered by determining the most commonly used communication tool 

mentioned by the respondents in the answers to Question 22. The largest share of positive responses was recorded 

in the case of the tools "Public relations and publicity" and "Internet marketing". This was an expected result in 

the case of PR and publicity since PR is a tool for building long-term public relations. This finding is also 

confirmed in the research conducted by Mahmud, Ding & Hasan (2021), who dealt with the support of 

stakeholders in times of crisis and subsequent communication of this support through PR activities. In the case of 

internet marketing, the finding is in line with the findings of Wu & Zhu (2021), who investigated the application 

of CSR on social platforms that are part of Internet/digital marketing. Chen & Lin (2019) also pointed out the use 

of social media. 

 

Based on the correlation analysis, which examined the dependencies between the communication mix tools, it was 

found that there is no dependence between the most-commonly tools. The most correlated tools were identified 

with Sales support, specifically Direct marketing, Personal sale, and point of sale communication. 

 

RQ2: Do businesses that apply CSR in their marketing communication towards external stakeholders use 

CSR communication to strengthen the brand's good name or improve the company's reputation? 

 

RQ2 H1 was accepted, which confirms that the interviewed companies applying CSR use these activities in their 

marketing communication where one of the aims is to enhance the good name of the brand. This finding also 

confirms the possible link to CPV; this is in line with Kodu et al. (2022), who also identified this link. The 

research thus confirms that companies using CSR in their marketing communication are aware of the importance 

of socially responsible activities in relation to brand perception, customer loyalty, and brand quality. In contrast, 

the results did not confirm RQ2 H2; therefore, it cannot be stated that companies that implement CSR and use it 

in their marketing communication do so also to improve the reputation of the company. The conducted research is 

thus not in line with the findings by Singh & Misra (2021), who consider this link to be significant. However, as 

stated, e.g. by Alshammari (2015), companies can benefit from the implementation of CSR and CSR 

communication mainly if they already have a good reputation among stakeholders. 

On the other hand, the results may also demonstrate companies' awareness that self-promoting communication 

may negatively impact customer trust and corporate reputation, as stated by Kim (2019). Both the confirmation of 

the first hypothesis and the rejection of the second hypothesis raise the question of whether companies are aware 

of all benefits the implementation of CSR and CSR communication may bring and whether the communication of 
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CSR activities is not random rather than targeted, which may also negatively affect the profitability (Kim, Yin & 

Lee, 2020). Considering the findings of many other researchers, the RQ2 H2 can demonstrate the research 

limitations and the application of the non-probability sampling method.  

 

RQ3: Are businesses that implement and use CSR in their marketing communication convinced that this 

approach positively impacts CPV (customer perceived value) of their product? 

 

As RQ3 H1 was confirmed, it can be argued that companies that apply and use CSR in their marketing 

communication are convinced that this approach positively affects CPV. Therefore, if the interviewed companies 

deal with a suitable method of communicating CSR activities towards stakeholders and informing them about 

them regularly, they do so also with the aim of targeted increase of CPV. This is in line with the findings of Kodu 

et al. (2022) or Salmones & Perez (2018).  

 

RQ4: Which forms of communication mix are most commonly used by businesses that perceive CSR as a 

tool to increase CPV? 

 

Many researchers deal with suitable CSR communication tools. Salmones & Perez (2018) state that setting up 

communication tools is challenging. Chen & Lin (2019) mention social networking as an efficient tool, while 

Dwivedi et al. (2021) mention digital marketing in general. Based on the research results, the most commonly 

used communication tools include the internet, i.e., digital marketing. In addition to digital communication, other 

commonly mentioned tools include Sales support, Point of sale communication, or Advertisement. The answer to 

the research question thus partially supports the findings presented in other studies; however, the performed tests 

confirmed the statistical significance between perceiving CSR as a tool to increase CPV and communication tools 

only in the case of the Advertisement tool. Other researchers also mention Internet marketing but in the limited 

interval of acceptability, which means that it cannot be ambiguously identified as one of the most frequently used 

tools in relation to CPV and CSR. 

 

Benefits of the research 

 

Recent years have shown the necessity to consider socially responsible behaviour, sustainability, ethics, and 

implementation of CSR not only in connection with the fulfilment of legislative requirements and regulations but 

also in relation to increasing the competitiveness of companies. Many companies implement CSR principles 

mainly with regard to rules and legislation, but mainly large companies also perceive their role in the 

development of society and communities. Within the literature review, it was mentioned that the implementation 

of CSR is often associated with higher costs and reduced profitability of companies; however, companies are not 

always able to fully use the potential of CSR in their marketing communication and are often unaware of the 

relationship between CSR and the increase in the reputation or performance of the company. Thus, the research 

focused on finding the connection between CSR, its communication, and its impact on CPV where CPV can be a 

tool to increase corporate profitability and its positive influence may compensate for the higher costs.  

 

To use the potential of CSR, companies primarily need to be aware that they are implementing CSR-related 

activities if they are not doing so intentionally. Furthermore, it is necessary to identify and communicate them to 

stakeholders. As for communication, it is also necessary to deal with suitable tools for marketing communication 

and the intensity of such communication. In the current digital age, information is highly available using digital 

technologies. Therefore, one of the most frequently used CSR communication tools is digital marketing, followed 

by public relations and publicity, which can also be communicated using digital tools. PR is a long-term process 

of building relations with the public, which makes it a very suitable tool for communicating socially responsible 

behaviour. This communication can have a long-term positive impact on stakeholders. The benefit of the practice 

is thus a recommendation to use these tools and pay attention to active work with social networks. Another 
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suggestion for companies is targeted work with the company's reputation and improving the brand's good name. 

CSR communication can be an effective tool for building reputation, image, and identity. The research results 

indicate that company representatives may be unaware of these possibilities.  

 

The targeted communication of the application of CSR principles may enable influencing positively CPV. This 

means that customers can expect a growth in the value of the product they are purchasing, e.g. the willingness to 

pay more, make more effort to obtain such a product, or the reduction of other customer benefits while 

maintaining the same resulting value. Companies that implement and use CSR in communication are aware of its 

positive effect on CPV; however, the question remains whether they really make full use of its potential and 

whether the marketing communication tools they use are suitable and effective.  

 

Conclusion 

 

The goal of the research was to determine whether companies that implement and use CSR in their marketing 

communication are convinced that this approach has a positive impact on the value of their products towards 

customers, i.e., customer perceived value (CPV) and what forms of communication mix they use most often for 

this purpose.  

 

The results show that public relations and publicity and Internet/Digital marketing are the most frequently used 

marketing tools for communicating CSR activities. The companies are aware of the connection between CSR 

communication and a positive brand perception but must be fully aware of the link to the company's reputation. 

This indicates that companies need to use the potential of CSR communication fully. However, this assumption 

would have to be confirmed by other research, including a more prominent and representative sample of 

respondents. Further research should also deal with the issue of improving the reputation and good name of the 

brand from the perspective of stakeholders, which was different from the subject of the presented research. The 

interviewed companies that use CSR in their marketing communication realize that this positively affects CPV. 

These companies' most frequently used communication tools are internet/digital marketing. Nevertheless, the 

issue of a suitable CSR communication tool to increase CPV should be further addressed from the perspective of 

companies and external stakeholders. Based on these results, the goal of the research was achieved. 

 

Research limitations include the selected non-probability sampling method in the form of random sampling. This 

means that the results achieved can only be generalized for some companies' population. However, this method 

was intentionally selected for this research since this paper represents a pilot study that will be further developed 

based on this research's findings.  

 

Suppose companies want to fully use the potential of CSR not only with regard to legal requirements but 

primarily. In that case, they need to realize that the implementation of socially responsible activities and CSR 

principles must be intentional, targeted, long-term, and appropriately and effectively communicated to their 

stakeholders. 
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Abstract. Young consumers belonging to Generation Z stand out from previous generations of consumers. The authors are interested in 

whether its representatives are familiar with the assumptions of corporate social responsibility and identify CSR activities implemented 

within the organisation. It is because CSR practices and activities undertaken by the companies influence the decision about SRI. The main 

objective of the paper is to analyse of use the SRI in organisations to build their competitive advantage in the market. This objective has 

been achieved by analysing and interpreting the results of our own research, conducted using the CAWI technique, among Polish 

representatives of Generation Z (n = 642). There were formulated hypotheses that the implementation of CSR in an organisation determines 

the decision about socially responsible investing and that socially responsible investing supports the building of a company's competitive 

advantage in the market. The hypotheses were verified on the basis of data obtained during the own questionary. There are used the 

correlation analysis using the chi-square independence test and Tschuprow's T- coefficient. The obtained results indicated that the Polish Z 

generation is a group knowledgeable about the CSR concept and aware of its importance in terms of influencing an organisation's positive 

reputation. The study has lasting value for the academic discussion on the impact of CSR and SRI on building an organisation's competitive 

advantage. 
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1. Introduction 

 

The growing number of organisations implementing the assumptions of the Corporate Social Responsibility 

(CSR) concept indicates an increasing interest of the business sector in environmental, social, ethical, and 

corporate governance activities. Organisations' embrace of the CSR concept is characterised by a more 

comprehensive approach to organisational management and the setting of objectives of functioning other than 

solely profit maximisation (Raport „Odpowiedzialny Biznes w Polsce 2021. Dobre Praktyki” - Forum 

Odpowiedzialnego Biznesu, n.d.). Corporate socially responsible engagement is also increasingly of interest to a 

variety of groups of their stakeholders relevant to building competitive advantage in the marketplace, which 

include consumers, shareholders, and investors. The relevance of CSR has been pointed out from the perspective 

of seeking competitive advantage (Gómez-Bezares et al., 2017), especially in the context of improving an 

organisation's image (Famiyeh et al., 2016; Sánchez et al., 2015; Streimikiene & Ahmed, 2021). In the context of 

growing awareness and social interest in CSR issues, it becomes important to verify whether the implementation 

of the concept of corporate social responsibility in organisations provides an impulse to undertake socially 

responsible investments in these entities and results in building their competitive advantage in the market. 

 

The goal of this paper is to analyse and evaluate the use of socially responsible investment (SRI) in terms of its 

application to building an organisation's competitive advantage. In the context of the defined research gap, it is 

important to recognise that the research objective adopted in this study fulfills the purpose of identifying new 

knowledge on the topic under discussion.  

 
  

2. Theoretical background 

    
Socially Responsible Investing (SRI) is an alternative to traditional forms of investment.  It is characterised by its 

multi-faceted dimension, including economic, environmental, social, and institutional factors that are more and 

more taken into account in investment decision-making processes (del Carmen Valls Martínez et al., 2022; Gangi 

& Varrone, 2018; García et al., 2019). The concept of socially responsible investing is closely related to corporate 

social responsibility (León-Gómez et al., 2022; Czerwonka, 2011; Zaleśkiewicz, 2020). The CSR concept is a 

view from the perspective of companies, while SRI is a view from the perspective of market participants investing 

their capital in securities of socially responsible companies  (Cheah et al., 2011). Therefore, socially responsible 

investments cannot be considered without taking into account social responsibility at organisational level. And on 

the other hand, the concept of CSR cannot be analysed without looking at it more broadly from the point of view 

of socially responsible investment (Borek, 2014). The SRI takes into account the CSR practices and activities 

undertaken by the companies in which investors invest capital. Analysing the SRI in the context of the 

implications of the CSR concept it is found that socially responsible investors focus their attention on 

sustainability-oriented and socially responsible companies. This entails choosing these companies for investment 

portfolios. Hence, socially responsible investing can be considered as investing in the assets of companies that 

operate based on the CSR concept (Matuszewska-Pierzynka, 2021, Czerwonka, 2013). From this perspective, 

socially responsible investing is one of the instruments for implementing the assumptions of socially responsible 

business (Jedynak, 2017), which may also include ethical programmes, social campaigns, corporate governance, 

socially engaged marketing, eco-labelling and social labelling, as well as social reports (Łukasiewicz-Kamińska, 

2011). According to the point of view outlined above, a responsible investor will invest capital in companies 

whose policies are in line with personal views oriented towards social goals in addition to achieving certain 

financial returns. If the policy carried out by the company differs from the investor's convictions, then the investor 

will decline to allocate the capital and invest in another socially responsible company (Rogowski & Ulianiuk, 

2012). The study in this area shows that an increasing number of investors are using negative screening to 

eliminate from their portfolio companies operating in contradiction to the CSR concept (Arribas et al., 2019). 
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As mentioned above, organisations are increasingly incorporating factors related to the concept of corporate social 

responsibility into their management strategies (Wilburn & Wilburn, 2014; Hejduk, 2014; Grudzewski et al., 

2010). There is extensive evidence pointing to the advantages of implementing the CSR concept in companies. 

The most important are: 

 a source of creating competitive advantage in the market (Apospori et al., 2012; Battaglia et al., 2014; 

Bernal-Conesa et al., 2017; Boulouta & Pitelis, 2014; Charucka, 2015; Mohtsham Saeed & Arshad, 2012; 

Torugsa et al., 2012; Saeed, Arshad, 2012; Torugsa et al, 2013) 

 higher recognition of the organisation from its competitors (Gupta et al., 2013; Marín et al., 2012),  

 maximisation of corporate value (Luo & Bhattacharya, 2006; Orlitzky et al., 2003),  

 increasing long-term returns (Jedynak, 2017; Hediger, 2010; Almeida Abreu et al., 2017). 

The implementation of a social responsibility strategy in companies, in addition to the above advantages, 

generates benefits in the form of more interest from investors. More than 90% of the SRI studies did not indicate a 

negative impact of applying ESG criteria on companies' financial performance (Friede et al., 2015). It can be 

assumed that corporate social responsibility can be a strong and sustainable source of competitive advantage 

assuming that the organisation's CSR activities are implemented in a feasible manner and are an integral part of 

the company's business strategy (Cegliński & Wiśniewska, 2017). 

 

Corporate social responsibility is also defined through the stakeholder concept by Freeman (1984). It refers to 

respecting and taking into account the interests of all parties in and around the organisation. It means that 

stakeholders are groups or individuals that are influenced or affected by an organisation (Freeman, 1984), creating 

a relationship that is reciprocal in nature and important for a company's existence in the market (Friedman & 

Miles, 2006). Stakeholder theory clarifies the fundamentals of doing business as building transparent, long-term 

relationships with all stakeholders, including owners, customers, employees, suppliers, communities, creditors, 

NGOs, subsidiaries, and the media. In the context of CSR and SRI it seems particularly important to create and 

maintain relationships with consumers of goods and services, as well as investors. They are two stakeholder 

groups essential to the functioning of companies and creating an organisation's competitive advantage in the 

marketplace (Freeman, 1994). Building relationships with stakeholders through socially responsible actions and a 

green corporate image is a profile that consumers are becoming more and more likely to seek (Çera et al., 2022; 

Goh, Lee, 2018). Building relationships with stakeholders through socially responsible actions and a green 

corporate image is a profile that consumers are becoming more and more likely to seek (Goh, Lee, 2018). It is 

particularly noticeable in Generation Z customers (Bedard & Tolmie, 2018). According to most researchers, these 

are young market participants born after 1995 (Koulopoulos, Keldsen, 2014; Chaney et al., 2017; Williams, Page, 

2015), although some authors point to those born after 1997 (Tulgan, 2013) or after 1998 (Tapscott, 2008). 

Generation Z, compared to others, is more knowledgeable about environmental issues, tends to be more 

concerned about the environment and considers pro-environmentalism as a positive, valuable social norm 

(Nikolić et al., 2022; Kanchanapibul et al., 2014). They have more trust in brands that declare engagement to CSR 

(Uche, 2018) and positively perceive the activities of such companies (Ariker & Toksoy, 2017). 

 

With regard to SRI market participants, there is still the dominance of institutional investors. Nowadays, from a 

global perspective, the SRI market gathers 75% institutional investors and 25% individual investors. Although 

between 2012 and 2020 institutional investors have consistently been the largest segment of the SRI market 

participants, this trend is, however, slowly changing and individual investors are beginning to play an increasingly 

important role (Global Sustainable Investment Review 2014; Global Sustainable Investment Review 2020). The 

reasons for this change are mainly attributed to an increase in public awareness of climate change and 

environmental protection. The environmental aspect is pointed out as one of the most important determinants of 

SRI (Dorfleitner & Nguyen, 2016), as well as a key element in the identification of companies as CSR 

organisations (Berry, Junkus, 2013). Research on participants in the SRI market shows that they are usually 

younger, have a better education, are more likely to be women with their own families, have higher income levels, 

come from larger cities, are involved in volunteering, and are characterised by pro-social attitudes, trust in 

investing funds operating in line with CSR policies, and a belief in the relevance of pro-environmental activities 
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(Williams, 2007; Dorfleitner & Nguyen, 2016; Cheah et al, 2011; Wins, Zwergel, 2016). The motivations for 

undertaking SRI, besides achieving a certain rate of return on investment, include contributing to social change, 

achieving personal satisfaction, as well as being concerned about the image and sense of worth of investors 

(Benabou & Tirole, 2010). 

 

A global survey of investors, conducted on a group of 23,000 people, indicates that 78% of Polish market 

participants would not undertake an investment contrary to their beliefs. This result ranked Poland in 15th place 

among the surveyed countries. The highest percentage was noted for China (90%). Among European countries, 

Italy and Portugal were the best with 82% each. An overwhelming majority of survey participants indicated that 

activities of companies in the area of CSR are very important and will have a positive impact on the future 

performance of organisations (Globalne Badanie Inwestorów, 2020). A study of the views of entities listed on the 

Warsaw Stock Exchange regarding SRI found that 17 of the 21 entities participating in the study noted the 

relationship between undertaking CSR activities and the creation of value for these companies. In terms of the 

impact of the implementation of the CSR concept on the interest of investors, the largest number of respondents 

indicated that CSR strongly influences the interest of institutional and foreign investors. According to the 

respondents, compliance with the CSR concept by listed companies does not influence or is difficult to assess 

whether it influences individual and domestic investors. The most frequently mentioned factor by respondents to 

motivate organisations to implement the concept of corporate social responsibility was building a competitive 

advantage (Kłobukowska, 2019). Based on the research results, research gaps can be observed regarding the 

insufficient analysis of the impact of implementing CSR concepts in organisations on the motivation of current 

and future market participants to decide about socially responsible investing. In particular, it relates to the value-

creating potential and competitive advantage of companies whose activity is in line with sustainable development. 

 

3. Research objective and methodology 

 

The aim of this study is to analyse and evaluate socially responsible investing in terms of its application to 

building an organisation's competitive advantage. The theoretical aspect of the research relates to the analysis of 

the literature, the identification of the research gap and the attempt to fill it, while the practical part covers the 

applicability of the research results for organisations to create value and competitive advantage. 

 

Based on the literature analysis, the following research questions were set: 

1. Does the implementation of the CSR concept in an organisation affect the decision about socially 

responsible investment?  

2. Can socially responsible investment be a means of building a company's competitive advantage in the 

marketplace? 

Therefore, during the research process, the following hypotheses were set: 

1. The implementation of CSR in the organisation determines the decision about socially responsible investing. 

2. Socially responsible investing supports building a company's competitive advantage in the market. 

 

Aa diagnostic survey method was used to achieve the objectives of a research. A questionnaire was the survey 

technique. The survey took the form of an online survey, carried out using the CAWI (Computer-Assisted Web 

Interviewing) technique.  The survey was anonymous and included closed-ended questions, most of which were 

multi-variant (so-called cafeteria questions). The questions asked to respondents were both conjunctive, allowing 

several possible answers to be selected, as well as disjunctive, allowing only one answer to be marked. The 

intention of the survey authors was to create questions that were unambiguous and understandable to the 

respondents, not suggesting a scale of importance of the answers, which would provide information for the 

verification of the adopted research hypotheses. Non-random sampling was used. Participation in the study was 

voluntary and anonymous. Respondents took part in the survey between April and September 2022. 
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The general population in the study was based on persons over 18 years old, who were of working and post-

working age according to the classification of Statistics Poland. It was assumed that the research population 

consists of people of Polish origin. According to Statistics Poland, the size of the general population was 

determined to be 81.8% of the total Polish population in 2020, which totaled 38 265 013 persons. Therefore, the 

size of the general population was assumed to be 31 300 781 persons, among which the population of the Polish Z 

generation aged 18-27 was identified, comprising 4 063 682 persons (Table 1). 

 
Table 1. Population by age group in Poland in 2020 

 

 Age 18-27 

Generation Z 

Age 28-44 

Millenial (Generation Y) 

Age 45-57 

Generation X 

Age 58-76 

Baby Boomer 

Age over 76 

Silent Generation 

Number of 

people 

4 063 682 10 148 752 6 349 595 8 484 618 2 254 134 

% of general 

population* 

13.0% 32.4% 20.3% 27.1% 7.2% 

*General population = 31 300 781 

Source: own study based on: Local Data Bank - Population by single age and sex, GUS, 2020, 

https://bdl.stat.gov.pl/bdl/dane/podgrup/tablica  [accessed: 07.06.2022]. 

 

The sample size was determined in the next stage of the study. Taro Yamane's (Yamane, 1967) calculation 

method was used to estimate the sample size of the population according to the formula: 

 
where: 

n – the sample size, 

N – the population size, 

e – the acceptable sampling error. 

We assumed the error tolerance of 0.05, so this means a 95% confidence that our data are going to be reflective of 

the population. Finally, by approximation,  minimum sample size is 400. The participants of the sample were 642 

people aged between 18 and 27, representing the Polish generation Z. The sample is considered representative 

because its participants reflect the structure of the general population in terms of the gender criterion in the survey 

(the structure of survey respondents has to include approximately 52% female and 48% male). The actual survey 

participant structure was 51.4% female and 48.6% male.  

The first part of the survey included metric questions of a demographic-social nature. They allowed the 

identification of the characteristics of the research sample in terms of gender, education, place of residence, 

professional situation, self-assessment of material situation, and monthly income. The overall demographic and 

social data of the research sample are shown in Table 2. 

 
Table 2. Demographic and social characteristics of the research sample 

 

Gender: Female Male 

% of respondents 51.4% 48.6% 

No of respondents 330 312 

Education level: Primary Lower secondary Secondary Vocational Post-secondary Higher 

% of respondents 0.8% 0.0% 42.5% 0.2% 1.2% 55.3% 

No of respondents 5 0 273 1 8 355 

Place of 

residence: 

Village City up to 50,000 

inhabitants 

City 50,000-150,000 

inhabitants 

City 150,000-500,000 

inhabitants 

City above 500,000 

inhabitants 

% of respondents 14.3% 12.2% 8.9% 25.2% 39.4% 

No of respondents 92 78 57 162 253 

Work situation: Employment 

contract 

Civil 

 law contract 
Business 

contract 

Agricultural 

household  

Not working 

(student) 

Not working 

(unemployed) 

% of respondents 30.5% 27.3% 3.6% 0.6% 37.1% 0.9% 
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No of respondents 196 175 23 4 238 6 

Self-assessment 

of financial 

situation: 

Good Rather good Average Rahher bad Bad 

% of respondents 20.1% 42.5% 30.4% 6.2% 0.8% 

No of respondents 129 273 195 40 5 

Monthly income 

(net amount): 

< 2 363.56 PLN 2 363.56 - 4240.00 PLN 4240.00 zł - 8 000.00 PLN > 8 000.00 PLN 

% of respondents 43.3% 43.0% 13.2% 0.5% 

No of respondents 278 276 85 3 

n = 642 respondents 

Source: own study 

 

In order to verify the research hypotheses, there was conducted analysis of survey questions that derive young 

customer opinions. Moreover, statistical analyses were carried out by using a correlation measure (Tschuprow's 

T- coefficient) and Inference statistic. The level of significance was set to be α = 0.05. There was used 

independence test ² which allowed for examining whether the indicated variables from the research questions are 

dependent on the knowledge of the SRI. This made it possible to answer whether SRI can be considered a factor 

for building competitive advantage and sustainable development of organisations in the opinion of Generation Z. 

 

 

4. Results and Discussion 

 

In line with the research questions, first, there will be presented the results concerning the impact of an 

organisation's CSR implementation on its decision about socially responsible investment. 

In relation to the first research question, respondents answered the following five questions: 

1. How do you assess the impact of implementing CSR concepts by organisation on investors' opinion of 

this organisation? 

2. Does the implementation of the CSR concept in an organisation have a positive impact on the valuation of 

its shares/bonds? 

3. Does the implementation of the CSR concept in the organisation affect the investor's decision to buy its 

shares/bonds? 

4. Would the implementation of the CSR concept in an organisation be a significant factor in the decision to 

invest your capital in this organisation? 

5. Would you give up your investment in an organisation if it were operating inconsistently with the CSR 

concept or unethically? 

Those survey questions were disjunctive in nature. Respondents selected one answer from a five-point scale 

ranging from 'definitely not'/'definitely insignificant' to 'definitely yes'/'definitely significant' and were included 

also a neutral response of 'difficult to say'. The results of the responses are presented in Figures 1-5. 

 
 

 
 

Figure 1. How do you assess the impact of implementing CSR concepts by organisation on investors' opinion of this organisation? 

Source: own study. 
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In the opinion of more than 60.0% of respondents, the implementation of the CSR concept in an organisation has 

an impact on investors' opinions of companies. Almost one in four respondents had no opinion on this issue. The 

reasons for this lack of opinion can be explained by the young age of the respondents and their insufficient 

knowledge of the subject. 

 

 
Figure 2. Does the implementation of the CSR concept in an organisation have a positive impact on the valuation of its shares/bonds? 

Source: own study. 

 

More undecided respondents were in the assessment of the detailed impact of the CSR concept on the orgnisation 

(questions/figures 2-5). On average it was every third respondent. More than half of the respondents are of the 

opinion that the implementation of the CSR concept in an organisation has a positive impact on the valuation of 

its shares or bonds. Only 9% of respondents see this impact as negative.  

 
 

Figure 3. Does the implementation of the CSR concept in the organisation affect the investor's decision to buy its shares/bonds? 

Source: own study. 

 

Regarding the impact of the implementation of the CSR concept in an organisation on the decision of investors to 

buy its shares or bonds, almost 60.0% of the respondents considered that such an impact exists. Only 5% of the 

survey participants have the opposite opinion. 

 
 
Figure 4. Would the implementation of the CSR concept in an organisation be an important factor in the decision to invest your capital in 

this organisation? 

Source: own study. 

 

More respondents (57%) have indicated the implementation of the CSR concept in an organisation is an important 

factor in the decision to invest capital in it. Almost one in three respondents had no opinion on this issue. 
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Figure 5. Would you give up your investment in an organisation if it were operating inconsistently with the CSR concept or unethically? 

Source: own study. 

 

The highest number of respondents (36%) had no opinion on the question of abandoning investment in an 

organisation due to its unethical operation or functioning not in line with the assumptions of the CSR concept. 

Nearly half of respondents would give up investment and 17% of individuals would nevertheless make this 

investment. 

 

The obtained results indicate that the implementation of CSR in an organisation influences the decision of 

Generation Z about SRI. Confirmation of this finding is provided by the results of the independence test ² 
presented in Table 3. The analysis of the relationship between the categorical variables was carried out using the 

results of the questionnaire on the five questions discussed above and the question on awareness of the SRI 

concept. Awareness of the SRI concept was declared by 37% of respondents, while the remaining respondents 

indicated not knowing this concept. 

 
Table 3. CSR implementation in the organisation and its impact on investment versus awareness of the SRI concept 

  
H0: two categorical variables are independent 

H1: two categorical variables are dependent 

Awareness of the SRI concept versus …. Tschuprow's T- 

coefficient 
Test ² Inferences 

1. Existence of the impact of implementing CSR concepts 

by organisation on investors' opinion of this 

organisation 

T = 0.261 ²  = 21.945 > ² 0,05 = 9.488 H1: variables 

are dependent 

2. Positive perception of the impact of the 

implementation of CSR concepts in an organisation on 

the valuation of its shares/bonds 

T = 0.251 ²  = 20.267 > ² 0,05 = 9.488 H1: variables 

are dependent 

3. Existence of the impact of the implementation of the 

CSR concept in the organisation on the decision to buy 

its shares/bonds by investors 

T = 0.303 ²  = 29.375 > ² 0,05 = 9.488 

 

H1: variables 

are dependent 

4. Perception of the implementation of the CSR concept 

in an organisation as an important factor in the 

decision to invest capital in this organisation 

T = 0.304 ²  = 29.719 > ² 0,05 = 9.488 

 

H1: variables 

are dependent 

5. Abandonment of investment in an organisation if it 

were operating inconsistently with the CSR concept or 

unethically 

Not applicable ²  = 3.751 < ² 0,05 = 9.488 

 

Failure to 

reject H0 

Source: own study. 

 

 

The results of ² test indicate that only once the null hypothesis was not rejected (awareness of the SRI vs 

abandonment of investment). There was a relationship between awareness of the SRI concept and the other four 

variables. Although the correlation was weak in all cases studied (T value were from the interval 0.251-0.304). 
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The second research question  investigated respondents' opinions regarding the following issues: 

 The understanding and characteristics of the SRI phenomenon (conjunctive questions allowing the 

selection of several possible answers), 

 Opportunities for SRI development on the Polish capital market and determinants of socially responsible 

investment decisions (disjunctive questions). 

 The undertaking of socially responsible investment (alternative questions, allowing selection among 

yes/no answers, and filtering questions, aimed at identifying survey participants who made socially 

responsible investments). This group was also asked about the types and investment strategies used by 

them (conjunctive questions). 

 

Regarding the first issue, the results are shown in Figures 6-7. 

 

 
Figure 6. With which statements do you identify the term SRI? (multiple choice) 

Source: own study. 

 

There were a total of 1552 responses to the above question. SRI is most often considered to be investing in 

organisations that operate in accordance with the CSR concept (366 responses). This finding also confirms the 

first research hypothesis. Respondents also frequently identified SRI as investing that integrates financial analysis 

with environmental, social, and corporate governance (226 responses), as well as eliminating unethical 

organisations from investments (199 responses) and investing in funds that use SRI strategies (169 responses). 
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Figure 7. Which statements characterise SRI? (multiple choice) 

Source: own study. 

 

There were 1,733 responses on the characteristics of the SRI phenomenon. According to the largest group of 

respondents, SRI allows investors to pursue non-financial goals that are in line with their worldview (322 

responses). Nearly 45.0% of the respondents consider that SRI allows capital to be invested ethically. According 

to almost 39.0% of them, SRI has a positive impact on the environment, society, and corporate governance. 

 

 

The SRI concept was least characterised as a strictly financial activity undertaken to maximise profit (48 

responses). A relatively small number of respondents also identified SRI with investing capital in accordance with 

religious beliefs (56 responses). 

 

The opinion of Generation Z about opportunities for SRI development and factors in the organisation determining 

SRI decision-making is shown in Figure 8. 
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Figure 8. Does SRI get a chance to succeed and develop in the Polish capital market? 
Source: own study. 

 

More than half (52.0%) of the survey participants considered that SRI has a chance of success and development in 

the Polish capital market. The majority of respondents who answered positively are of the opinion that the 

growing popularity of social equity and environmental issues will be the reason for the development of the SRI in 

Poland. Those who responded negatively consider the high costs of such investments and the high costs of 

implementing CSR concepts in organisations to be the major obstacles to the development of SRI in the Polish 

capital market. 

 

Almost 70.0% of the whole respondents considered that the most important factors determining decision about 

SRI are related to environmental and social nature. 

In the question about the personal motivations for undertaking the SRI decision, respondents indicated 

minimisation of investment risk, achieving financial profit, and caring for the natural environment and ethical 

standards as key factors. 

 

Table 4 shows the key factors that characterise investments and influence the decision to undertake SRI. 
 

Table 4. Key factors that determine the decision to undertake SRI 

 

Factor % of respondents (multiple choice: 2774 answers) 

Minimisation of investment risk  55% 

Achieving a financial profit 48% 

Concern for the environment 39% 

Concern for ethical standards 35% 

Concern for the well-being of society 33% 

Inflation protection  33% 

Long-term investment growth potential  27% 

Caring for future generations 25% 

Satisfaction with the ethical and moral action 24% 
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Diversification 20% 

Sense of 'mission' in taking care of society and the environment 20% 

Balancing between economic return and non-financial motives 18% 

Concern for corporate governance and management 17% 

Pursuing private goals related to one's beliefs 12% 

Absolute rate of return 9% 

Volatility management/low correlation  7% 

Respecting religious norms 6% 

Other 6% 

Source: own study. 

 

 

The last issue was investigating the survey participants who have made SRI. Only 10% of respondents (61) 

indicated that they have made SRIs. This is mainly due to the age of the research sample, which consisted of 

young people with limited funds to invest (see Table 2). A summary of the instruments and investment strategies 

they use is shown in Figures 9 and 10. 

 
Instruments (260 answers) Strategies (269 answers) 

 

 
 
Figure 9. Instruments and investment strategies used by respondents (multiple choice). 

Source: own study. 
 

The results of the survey indicate that respondents declaring to undertake SRI investments most often chose 

shares (42 responses), and bonds (40 responses). The least used in socially responsible investing were insurance 

products (9 responses), pension funds (16 responses), and structured products (19 responses). 

All respondents used a 'best-in-class' investment selection and a sustainability thematic investment strategy in 

their SRI. The least frequently used strategies were related to engagement and voting on sustainability matters (13 

responses) and other strategies (12 responses). 

 

The final view of Generation Z about SRI as a part of CSR which builds competitive advantage is presented in 

Figure 10. 
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Figure 9. Does investing in organisations operating according to the CSR concept increase their competitive advantage? 

Source: own study. 
 

More than half of the respondents (56.0%) consider that investing capital in socially responsible enterprises 

increases their competitive advantage. Only 7.0% of all respondents stated that there was no link between 

investing in CSR organisations and an increase in their competitive advantage in the market. The remaining 

respondents had no opinion on this issue. 

 

The last step was verifying the hypotheses related to the research questions. Therefore, correlation analysis was 

carried out and it was verified by using ² independence test. This made it possible to answer whether SRI can be 

considered a factor for building competitive advantage and organisational sustainability in the opinion of 

representatives of Generation Z. Correlation analysis and inference statistics could only be conducted for single-

choice indications. Therefore, they covered only three categorical variables. The results are presented in Table 4. 

 
Table 4. Relationship between selected variables describing SRI and awareness of the SRI concept 

  
H0: two categorical variables are independent 

H1: two categorical variables are dependent 

Awareness of the SRI concept versus …. Tschuprow's T- 

coefficient 
Test ² Inferences 

1. Succeed and develop of SRI in the Polish capital 

market 

T = 0.433 ²  = 53.763 > ² 0,05 = 11.070 H1: variables 

are dependent 

2. The factor in the organisation that is most relevant to 

the decision to SRI 

T = 0.224 ²  = 18.621 > ² 0,05 = 7.815 H1: variables 

are dependent 

3. Investing in organisations that operate according to the 

CSR concept increases the competitive advantage of 

these organisations 

T = 0.281 ²  = 25.393 > ² 0,05 = 9.488 H1: variables 

are dependent 

Source: own study. 

 

The results of ² independence test indicate that the null hypothesis should be rejected in favor of the alternative 

hypothesis. This means that the relationship between the analysed variables is significant. There was a weak 

correlation (T = 0.224, T = 0.281) and a moderate correlation (T = 0.433). 

 

 

5. Conclusions 

 

Based on the results of the survey, it can be concluded that the Polish Z generation is a group knowledgeable 

about the CSR concept and aware of its importance in terms of influencing an organisation's positive reputation. 

The majority of respondents considered that the implementation of the CSR concept in an organisation influences 

the opinion of investors about that company, positively affects the valuation of its shares and bonds and 

determines the decision of investors to purchase its shares and bonds. The most respondents also stated that the 

implementation of the CSR concept in an organisation is an important factor in deciding whether to invest capital. 

They also confirmed the abandonment of the investment in the organisation due to its unethical operation or 
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functioning contrary to the CS concept. It should be noted that from 24.0% to 36.0% of survey participants had no 

opinion on the examined issues. The smallest group of respondents expressed the opinion that the examined issues 

do not affect the opinion and actions of investors towards the organisation. 

 

With regard to SRI, more than half of the survey participants considered that it has a chance of success and 

development in the Polish capital market. In their opinion, this is because of the growing popularity of issues 

related to social equality and environmental protection. The majority of respondents also considered 

environmental and social factors to be the most important in an organisation for socially responsible investing. An 

important finding of this study is that more than half of the respondents were of the opinion that investing capital 

in socially responsible companies increases their competitive advantage. All the opinions of the Polish generation 

Z, excluding the issue of abandoning the investment in case of unethical or contrary to CSR activities of the 

organisation, depend on their knowledge of the SRI phenomenon. The obtained results indicate the hypothesis has 

been positively verified. It means that the implementation of CSR in an organisation determines the decision 

about socially responsible investment and that SRI supports the building of a company's competitive advantage in 

the market. 

 

Concluding the SRI takes into account the CSR practices and activities undertaken by the companies in which 

investors allocate their capital. There is a focus on ethical programmes, social reports, corporate governance, and 

social marketing. Therefore, the SRI is one of the instruments for implementing the assumptions of the CSR 

concept. According to the view presented above, a responsible investor will not invest capital in companies whose 

policy is not in line with CSR theory. 

 

The results obtained in this study are in line with the other examination of this issue. Generation Z's behaviour 

appears to differ from the behaviour of older generations, which may lead to changes in consumer behaviour 

(Casalegno et al., 2022). They appear to be more sensitive to environmental and social issues compared to 

previous generations (Nikolić et al., 2022; Kanchanapibul et al., 2014; Puiu, 2016). Seemiller & Grace (2017) 

also report that they want to contribute to social goals. Widening common information access has fostered to gain 

knowledge among Generation Z about CSR activities undertaken by different organisations. This has an impact 

on their perception of CSR activities as an important factor when choosing a brand (Pencarelli et al., 2020). This 

also results in their greater trust in organisations that declare a focus on CSR issues (Uche, 2018). 

 

In the framework of current knowledge, the conducted survey confirmed the high awareness and understanding of 

CSR assumptions by young market participants in Poland. It also proved the positive assessment of socially 

responsible companies on the market. The study provided a new view on the opinion of the Polish Generation Z 

on the impact of CSR implementation in organizations on investment decisions, as well as on the increase in the 

competitive advantage of these companies on the market. The study also identified the attitudes of young 

consumers in Poland to the concept of socially responsible investing (SRI), its features and importance, and also 

opportunities for development in the Polish capital market. The Polish SRI market is at an early stage of 

development, and the SRI concept is not sufficiently known among Polish investors. It is because of the 

perception of the stock exchange by Polish investors mainly in the category of achieving financial profit. Despite 

the growing awareness of sustainable investing, most investors still consider profit as the most important, and 

achieving long-term benefits as a result of business ethics, company reputation or brand management is further 

down the line. Therefore, SRI as a young, innovative, and still developing concept needs to be introduced to more 

participants in the financial market. The enhancement of SRI at the global level can lead to the improvement of 

well-being for future generations. 

 

Like other studies, this research has some limitations. One of them is using an original research questionnaire. 

Another one was that the survey covered one geographical area (the sample was limited to representatives of 

Generation Z in Poland). In further studies, it seems desirable to extend the research to young consumers from 

other geographical areas. Cross-cultural research can facilitate the identification of differences in opinion, as well 

http://jssidoi.org/jesi/
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as provide a more comprehensive understanding of different approaches to SRI. It also seems interesting to extend 

questionnaires to other generations for future research. This will allow for a better understanding of the 

differences in opinions and approaches to CSR and SRI depending on the belonging of a particular generation of 

consumers. 
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Abstract. Technology innovations, the expanding digitisation of all sectors and global megatrends are changing how European citizens 

live, offering huge potential and unique challenges. The concept of innovation has become more general, exceeding the boundaries of 

research and development, patents, scientific articles and publications. It increasingly includes new business models, social aspects and 

technical matters for environmental protection. The paper investigates the modern outlooks of research and innovation that represent the 

ubiquity concerns of Europe facing global competition and striving to maintain its distinctive social model in line with sustainable 

development. The authors focused on an updated literature review on research and innovation for a sustainability transition. They analysed 

the political frameworks and strategic initiatives to support certain interventions for promoting the overarching role of innovation toward 

sustainable development. Through analysing secondary data provided by well-known innovation performance indicators (i.e. Global 

Innovation Index and European Innovation Scoreboard), different vulnerabilities of the local context (i.e. Romania country) were identified, 

and relevant improvement measures were emphasised to meet the agenda focused on a transition to sustainability. The findings made a 

structured contribution to the emerging field of research and innovation for sustainability transformation. They can be valuable for 

academics, researchers and decisional factors interested in increasing awareness about the EU strategic initiatives in research and innovation 

as well as some of the challenges of the country's innovation performance.  
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1. Introduction  

 

The current challenges of global warming, pollution, biodiversity loss, health pandemic, economic migration and 

ageing, and technological changes in the industry and artificial intelligence require both technological and social 

innovation. Science, technology, and innovation play a central role in the transformation toward a sustainable 

future. To this end, a paradigm shift is required, and research and innovation for sustainability (e.g. trans-

disciplinary research) must be actively promoted and supported as a common complement to traditional research 

and development approaches (OECD, 2020). 
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As acknowledged by OECD (2021), addressing complex societal challenges is a shared responsibility that 

requires well-designed measures for research and development systems targeting innovations that either generate 

public goods or have a high potential for knowledge spillovers. In addition, at the local, regional, and global 

levels, future levels of government support for science, research and innovation will be shaped by societal 

preferences and the recognition of innovative research as an essential actor in socio-technical transitions to meet 

the goals of sustainability, inclusiveness, and resilience. 

 

The paper aims to emphasise significant interventions at the European Union level and subsequent state of play in 

the local context (i.e. Romania country) to decipher structural vulnerabilities and innovation challenges required 

to meet an agenda focused on a transition to sustainability. The methodological approach consisted of qualitative 

research using secondary data sources from relevant scientific literature and public sources of information. In this 

vein, the study commences with an updated literature review on research and innovation for sustainability 

transition, followed by the analysis of secondary data provided by two trustworthy innovation performance 

indicators as monitoring tools having international coverage and large applicability in a wide range of industries 

and business sectors (i.e. Global Innovation Index and European Innovation Scoreboard). Finally, the main 

improvement needs related to local context were outlined to address country vulnerabilities and to ensure the 

progress toward sustainability transition.  
 

2. Theoretical background  
    
The concept of innovation has been broadened, exceeding the boundaries of research and development, patents, 

scientific articles and publications. The understanding has become more general, including new business models, 

social aspects and technical matters for environmental protection (WIPO, 2022b). In response to global 

challenges, there is a growing interest in analysing the research and innovation trends focused on sustainable 

development. Figure 1 depicts the main building blocks enabling research and innovation systems to contribute to 

transformation for sustainability at the national, regional and European levels.  

 

 

 
 

Figure 1. Sustainability transformation and research and innovation systems 

Source: The authors' elaboration 

 

2.1. Research and innovation – a catalyst for change 

 

Using a knowledge-based view on innovation, Yu et al. (2017) argued the key role of knowledge creation and 

technological innovation capabilities (i.e. product and process innovation capabilities) in the process of creating 

the organisations' sustainable competitive advantage. The findings emphasised the knowledge creation process's 

insignificant effect on an organisation's sustainable competitive advantage in the absence of fully operationalised 

technological innovation capabilities. Consequently, the knowledge creation process favours the development of 
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technological innovation capabilities for processes and products because processes and products can lead to 

sustainable competitive advantage. 

 

An inspiring attempt was made to connect the innovation process to the idea of responsibility, which entails a 

continuous dedication to assess the potential benefits and drawbacks of research and innovation in communication 

with a wide range of stakeholders to produce responsible outcomes. Based on a meta-synthesis of empirical 

studies, the findings designated the multiple involvements of stakeholders in the late stage of the innovation 

process, more precisely during the market launch, and provided recommendations for improvement, including the 

early involvement of users in the innovation process and the extension of the design phase to enable the 

involvement of stakeholders in the innovation process for responsible outcomes (Silvia et al., 2019). 

 

Other studies investigated the influence of eco-innovation capability in terms of internal setting, strategies, 

operations and structure on sustainability-driven innovation that mainstream process, organisational and product 

practices. The results designated the direct and positive effect of eco-innovation capability in triggering a specific 

type of innovation practice, i.e., sustainably driven innovation which properly integrates the business's economic, 

social and environmental aspects (Ceptureanu et al., 2020). 

 

2.2. Research and Innovation for Sustainability  
 

In the attempt to capture the influence of innovation factors embedded in an organisation's sustainable 

development model, Carro-Suárez et al. (2020) measured the statistical correlation between the sustainable 

development dimensions, as output factors, and the innovation process, as predictors or inputs factors. The results 

stressed the critical role of technology, knowledge and business market as dynamic factors outside the 

organisation and culture and organisation as transfer factors which seem essential to a new sustainable 

organisational culture. Notably, the human element was the ideal way to connect the innovation process and 

implement the sustainable model. 

 

The concern for the critical role of innovation in the pursuit of sustainability transformation has gained particular 

emphasis, and researchers directed their efforts to analyse the factors across economic, environmental, and 

societal systems.  

 

Economic challenges 

The economic concern has been studied by plenty of researchers that emphasise the central role of the research 

and development process in supporting a green economy and quality of life, primarily through policies promoted 

at the European Union level (Ionescu et al., 2022). In addition, Lüdeke‐Freund (2020) introduced the business 

models for sustainability innovation and studied how business models mediate between sustainability innovations 

(e.g. new processes, products or services) and business cases for sustainability (e.g. the creation of ecological, 

social, and economic value). Notably, three relevant business models were distinguished: new business models 

employing given technologies, given business models taking up new technologies, and new business models 

triggered by new technologies. 

 

By looking at the whole spectrum of consequences, the scholars noticed that innovation brings new growth 

opportunities to navigate sustainability transition and disrupts existing practices leading to new or more profound 

inequalities (Engwall et al., 2021). Other studies introduced the concept of frugal innovation focused on core 

functionalities, user-oriented design, lower resource intensity, and overall cost minimisation, which is expected to 

create new market opportunities. Through stakeholders collaboration (e.g. enterprises, universities, knowledge-

intensive business services, and research centres) along all stages of the innovation cycle, from its development to 

adoption or diffusion, the tendency to drive sustainable development outcomes could be increased to a larger 
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spectrum of results in terms of social sustainability, depending on the type of actors involved and the business 

models used for the adoption and implementation of the innovation (De Marchi et al., 2022). 

 

Having a systemic approach which transforms the same types of inputs (e.g. knowledge and financial resources) 

into the same kinds of positive outcomes (e.g. innovative products and services), Ratner et al. (2023) measured 

the efficiency of national innovation systems in progress toward innovation-based economic growth, especially in 

the post-Soviet countries. The findings argued that no evidence might support the assumptions that EU 

institutions or the type of economic model of the country are directly related to the effectiveness of the national 

innovation system. Instead, the ease of doing business and the protection of investors are most related to the 

degree of effectiveness, explaining the differences in the performance of different national innovation systems.  

 

Environmental challenges 

Regarding innovation for environmental concerns, the scholars highlighted the negative consequences induced by 

industrialisation and increased consumption, which have contributed to growing the economy at the cost of 

environmental degradation (Chi, 2022; Zhang & Xie, 2022). In addition, the studies introduced the concept of 

green innovation as a more inclusive concept of sustainable innovation composed of the development of products 

and processes resulting in a reduction of environmental impact compared with alternative practices. The findings 

promoted novel insights into the complexity of the value chain, and several configuration models were proposed 

to implement this innovation (e.g. systemic innovation technology-independent enterprises). Also, by cooperation 

to increase efficiency, the organisations may facilitate the implementation of green innovation along the value 

chain (Abadzhiev et al., 2022). 

 

The role of managers’ strategic intelligence and green environmental awareness in elaborating and implementing 

green product strategies was also studied. As scholars argued, managers with high-cognition strategic intelligence 

believe that innovation in green product design can better grasp market development trends and consumer needs. 

Therefore, green products designed and innovated according to consumer demands and market trends can better 

meet demand and increase market share (Yang & Liu, 2021).  

 

Other findings investigated the interconnections among recent technological progress (i.e. Industry 4.0), 

innovation, and sustainability implications, concerning understanding the underlying mechanisms and enabling 

capacities of sustainable innovation. The findings stressed that innovation related to industry 4.0 supported 

various innovation types (e.g. product, process, organisational) that advanced the concept of the triple bottom line 

of sustainability, circular economy, sustainable business models, as well as the achievement of sustainable 

development goals (Khan et al., 2023). Moreover, the current research considered industrial waste and overall 

energy consumption, revealing the significant gaps in innovation efficiency among EU regions. The findings 

argued the central role of government environmental protection policies in innovation efficiency, which explained 

why the northern and southern areas of the EU remain the fundamental forces driving technological innovation in 

the EU (Xu et al., 2023). 
 

The studies on the role of environmental uncertainty, complexity and regulations emphasised the significant 

promotion effect on firms' green technological innovation. The increasing uncertainty (e.g. high degree of 

competition in the industry) motivates firms to carry out green technological innovation, improve the handling 

efficiency and control ability of luck, comply with the environmental policies to promote enterprises' green 

technological innovation, maximise the firms market value (Chen et al., 2022). In addition, Li et al. (2022) argued 

that the firm's green innovation performance depends on its absorptive capacity, which may lead to proactively 

responding to external policy pressures and internal innovation learning capabilities to accelerate the pace of 

green innovation. 
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Social challenges 

The innovation for social concerns, seen as a distinct type of innovation, is characterised by a lesser emphasis on 

political and technological success factors and an increased focus on the positive impact on the quality and 

quantity of life (Repo & Matschoss, 2019; Haskell, et al., 2021). Notably, human-related factors were considered 

relevant in predicting innovation outputs providing solutions for many pressing social, economic and 

environmental issues communities face. The quality of intellectual capital in terms of knowledge, skills, 

competencies, and involvement in research &development and international scientific collaboration networks 

were also mentioned as driving factors reinforcing innovation for social challenges (Martinidis et al., 2021). 

 

The concern for innovation as a trigger in the structural changes argued its complicated role within modern 

development tendencies. Druzhynina et al. (2020) paid attention to the negative impact of innovation on 

employment by the changing nature of work, automation of tasks and reduction of the current workforce, which 

may hinder the supporting living standards and progressive socioeconomic state development. In addition, 

financial rewards and personnel training were outlined as key drivers for expanding innovation capacity, which in 

turn shape the enterprises' ability to develop better products and positively affect operating performance and 

profitability (Chin-miel, 2018). 

 

Other studies revealed a close relationship between learning, creativity, and responsible research and innovation 

(Timmermans et al., 2020). In addition, Schröer (2021) argued that innovation is based on the results of internal 

learning processes. Individuals, teams, and even organisations learn and engage in creative problem-solving to 

create new and innovative products and services. In addition, making favourable conditions enabling innovation 

was linked to the innovation policy in higher education and science, which contributed to creating an innovative 

environment for transformational change. The findings outlined the critical contribution of higher education in 

innovation policy due to the mission to research and disseminate knowledge and educate and train qualified 

specialists (Romanovskyi et al., 2021). 
 

In sum, plenty of scientific literature investigated the threats and challenges of research and innovation for 

sustainable development. There is a considerable need to ascertain further how current political frameworks and 

strategic initiatives from international, regional and local levels guide and support certain investments and 

measures for promoting research and innovation for sustainability transformation.  

 

3. Research and innovation - outlooks of EU policies 

 

Research and innovation in many sectors of the economy reflect the pressing issues facing Europe as it tries to 

compete while preserving its distinctive social model tied to sustainable development. At the level of strategic 

decisional factors and bodies, there is an overarching interest in innovation towards sustainable development 

within Europe and beyond. Addressing the innovation divide across Member States and regions is the leading 

force that shapes a wide range of strategic initiatives and interconnected development objectives toward 

accelerating the diffusion of innovation and improved competitiveness. To this end, table 1 presents the blueprint 

with the main strategic initiatives to support research and innovation performance towards sustainable 

development at the European Union level. 
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Table 1. Policy initiatives for innovation and sustainable development - the EU level  

 

Framework & year Aims & Description  

"A Renewed Agenda for 

Research & Innovation", 

2018  

Set of actions to create a research and innovation friendly-environment 

based on: 

 public and private investment instruments; 

 a better regulatory framework for innovation; 

 widening the boundaries of research and innovation; 

 re-skilling and up-skilling of the workforce; 

 modernisation of the education system. 

"The European Green 

Deal", 2019 

Set of transformative policies with SDGs at the core of policymaking and 

actions in the areas of: 

 climate neutrality; 

 clean, affordable and secure energy; 

 industry for a clean and circular economy; 

 energy and resource-efficient buildings; 

 sustainable and smart mobility; 

 fair, healthy and environmentally-friendly food system; 

 preservation of  ecosystems and biodiversity; 

 pollution prevention and a toxic-free environment.  

"Competitive Sustainability 

Agenda", 2021 

Promotes a prosperity-focused policy agenda based on four pillars: 

 environmental sustainability; 

 productivity; 

 fairness; 

 macroeconomic stability.  

"A New Europe Innovation 

Agenda", 2022 

Five flagship areas to strengthen the EUs twin transition considering: 

 growth of deep-tech start-ups; 

 deep tech innovation for the uptake of innovative new products and 

processes; 

 innovation ecosystems across the EU; 

 fostering, attracting and retaining deep tech talents; 

 improving the innovation policymaking framework. 

 

Source: European Commission (2018; 2019; 2022a; 2022b) 

 

The Renewed Agenda for Research & Innovation 

The ageing population, climate change and security are among the significant societal and industrial issues that 

Europe's unique innovation model is intended to address (European Commission, 2018). This agenda for research 

and innovation promoted a set of actions aimed to modernise industry and sustain the social and economic model 

through innovation which permeates social, economic and industrial decisions. Concrete measures were proposed 

as reactions to the changing nature of innovation and encouraging collaborations and international investment in 

research and innovation through: 

 

 Increasing the scale of private and public investment in research and innovation at local, national and 

European levels for productivity enhancement and competitiveness. Albeit the headline investment target of 

3% of GDP (Gross Domestic Product) in Research & Development (R&D) has yet to be fulfilled, it provided 

a stimulus for EU growth and competitiveness (European Commission, 2022d). In 2020, EU research and 

development expenditure relative to GDP stood at 2.31 %, higher than in the previous year when it recorded 

2.23 %, but lagging China with 2.4%, Japan with 3.26% and the United States with 3.45% (European 

Commission, 2018; Eurostat, 2022). 

 

 Creating a better regulatory environment for innovation that includes common standards and interoperability 

guidelines to make it easier for innovative solutions to be adopted and deployed on the market. Additionally, 
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a careful balance between consistency and adaptability and the assurances of fair competition has been taken 

into account.  

 

 Widening the boundaries of research and innovation by considering the investments across multiple sectors 

such as energy and climate, transportation, advanced manufacturing, health and food, digital, scientific fields 

(including social sciences and humanities), and various players and stakeholders. 
 
 Significant investments in education, training, and research system help with faster knowledge dissemination, 

reuse, and access and decrease the skills gap.  

 

 Supporting the modernisation of education and public research organisations through cross-border 

cooperation, increased student, professional, and researcher mobility, and meaningful transnational European 

knowledge-creating teams. 

 

There is a growing emphasis on addressing the twin challenges of green and digital transformation driven by 

technological progress and industry 4.0 revolutions which changed the nature of work and raised new business 

models with embedded digital components (European Commission, 2022d). Thus, the EUs growth model that 

bundles environmental concerns, reduced inequality, improved well-being, and resilience fully encompassed the 

research and innovation initiatives and policies as important components of the revolutionary change needed to 

achieve sustainable futures.  

 

The European Green Deal 

Given the complexity and interdependency of economic, social, and environmental concerns, the European Green 

Deal put forward a set of transformative policies centred on the Sustainable Development Goals (SDGs), which 

integrate and indivisible balance the economic, social, and environmental facets of sustainable development 

(United Nations, 2015). As European Commission (2019) acknowledged the, transformational change is foreseen 

through the set of investment measures aimed to support and accelerate innovation endeavours framed by 

sustainability concerns in the areas of: 

 

 transforming the economy with the aim of climate neutrality by additional greenhouse gas emissions 

reductions; as well as a significant increase in sustainable public and private investment to encourage changes 

in consumer and business behaviour; 

 investment in research and innovation projects for renewable energy, circular economy, and efficient 

buildings;  

 attaining sustainable transport by offering more readily available, less expensive, healthier, and cleaner 

mobility options; 

 developing a sustainable food value chain by using novel, creative methods to increase the food system's 

sustainability (e.g. organic farming, agro-ecology, agro-forestry, etc.); 

 improving the legislative framework for better monitoring, reporting, prevention and remedying pollution 

from the air, water, soil, and consumer products. 

 

 

The Competitive Sustainability Agenda 

An interesting outlook in the attempt to decouple economic prosperity as far as possible from environmental 

degradation was advocated by the European Economic and Social Committee, which pinpointed the need for a 

holistic approach to the EU growth model. As the Competitive Sustainability Agenda acknowledges, 

environmental sustainability, productivity, fairness, and macroeconomic stability are crucial pillars for a fair, 

green and digital transition, fostering innovation. These pillars are closely interlinked, equally important, and 
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mutually reinforcing (European Commission, 2022b). In addition, innovation is promoted as a cross-cutting 

constituent in the attempt to overcome climate change and environmental degradation, enhancing productivity in a 

fair and prosperity-orientated way by reinforcing people's skills, stepping up training and education, strengthening 

the transfer and valorisation of knowledge and promoting resource efficiency; strengthening the public finance 

and the stability of the financial markets for preventing social hardship. 

 

Innovation is also the engine for technological advancement, a green and digital transition transforming how 

people work, live and communicate. The uptake of cloud technologies, the Internet of things, cyber-security, data 

analytics, 3D printing, artificial intelligence, robotics and automated machinery become underlying reasons for 

innovation concerns and investments. Also, given the complex nexus with interrelated socio-technical systems, 

goals and interests, innovation gained particular importance as the primary source of prosperity and catalyst for 

change. 

 

The New Europe Innovation Agenda 

In the race to enable conditions for research and innovation, the new Europe Innovation Agenda promoted 

ambitious framework conditions conducive to innovative solutions to critical societal challenges (European 

Commission, 2022a). It put forward concrete new measures that strengthen the Europe twin transition and 

improve innovation performance through five flagship areas: 

 growth of deep-tech start-ups focused on private capital investments; 

 deep tech innovation using public procurement to create local initiatives for a green and digital transition; 

 new models of collaboration between public and private sectors for the adoption of new technologies and the 

spread of innovations; 
 training of specialists in fields having high innovation potential to further deployment of these digital 

technologies across all economic sectors; 
 creating a shared understanding of the current status of innovation and the many elements and trends in the 

European Union. 
 

4. Research and innovation – measurement frameworks  

 

Measuring innovation performance has gained particular relevance in the attempt to thwart research and 

innovation shortcomings. Various monitoring tools and assessment frameworks support knowledge sharing, 

sustainability uptake, and leveraging innovation across regions and Member States. These help decisional factors 

consider practical triggers and boundaries for further innovation endeavours. However, looking at the innovation 

concern, the current landscape is varied with multiple definitions concerning key terminology and embedded 

components, which often lead to certain difficulties when comparing innovation performance across countries. 

 

Having an integrative look at innovation, the Global Innovation Tracker assesses the full spectrum of innovation 

performance from idea inception to impact. It considers four stages of the innovation cycle, which are grounded 

on relevant triggers for innovation potentials such as science and innovation investments (e.g. scientific 

publications, R&D expenditures), technological progress and adoption,  and socioeconomic impact of innovation 

in terms of labour productivity, life expectancy, and carbon dioxide emissions (WIPO, 2022a). 

 

Envisioned to capture the innovation status across the world, the Global Innovation Index (GII) was built as a 

composite indicator including measurements on the political environment, education, infrastructure and 

knowledge creation of each economy around the globe. The set of seven measurement variables (e.g. institutions, 

human capital and research, infrastructure, market development, business growth, knowledge and technology 

outputs, and creative outputs) enables researchers to measure the innovation performance through a wide range of 

metrics which highlight strengths, weaknesses, and gaps in innovation data. For example, the data revealed that 
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the United States continues to lead in the number of GII innovation indicators for which it ranks first globally, 

ranked the highest for 15 of the 81 indicators analysed. Additionally, Europe continues to host the most 

innovative leaders among the top 25 regions, with a total of 15, while there is a persisting regional innovation gap 

(WIPO, 2022b). 

 

Having a more regional perspective, another trustworthy monitoring tool pertains to the European Innovation 

Scoreboard built on 12 innovation dimensions grouped into four categories as follows (European Commission, 

2022f): 

 framework conditions related to the primary triggers of innovation external to the organisation (e.g. 

quantity and quality of the workforce, the attractiveness level of research systems, and the level of digital 

technologies); 

 degree of investments for research and innovation, the level of private investments, and the use of 

information technologies; 

 innovation in the business sectors that stand for the share of products and business process innovators, the 

degree of collaboration for innovation capabilities, and the intellectual assets  generated by the innovation 

process; 

 impacts of innovation on employment, economic activities, and environmental sustainability. 

 

Worthy, both monitoring tools used for assessing innovation performance (i.e. Global Innovation Index and 

European Innovation Scoreboard) integrate critical economic, social and environmental indicators in such a way 

as to measure the progress towards sustainable development. This may provide a better understanding of 

differences between countries struggling to foster research and innovation for better sustainability performance. 

 

In sum, to respond to the new geopolitical challenges posing uncertainties of economic and social development at 

the global and European levels, the innovation concern is put at the centre of political initiatives and 

measurements towards sustainability transformation.  

 

5. Research and innovation – local challenges 

 

Albeit measuring the innovation performance is challenging, the EU growth model depends on the capability of 

each Member State to overcome the shortcomings of productivity and competitiveness through adequate measures 

for sustaining innovation. These points out the necessity of investigating the state of play in the local context to 

better understand substantial threats and opportunities of innovation for sustainable development. 

 

The analysis of Romania's progress on sustainable development revealed a series of structural vulnerabilities from 

high regional disparities in terms of productivity, investments and employment gaps. Figures demonstrate that 

productivity (69%) was below the EU average, with significant regional heterogeneity and a lack of essential 

resources, including transportation infrastructure, highly skilled people, and high employment levels in high-

technology sectors and R&D spending (European Commission, 2022c). Also, Romania is well below the EU 

average regarding resource productivity, which measures how effectively the economy uses natural resources to 

create wealth and had the lowest level in the EU in 2020. The public expenditure on R&D as a percentage of GDP 

has decreased from 0.28% in 2010 to 0.19% in 2020 whilst the business expenditure shows a slight increase from 

0.18% to 0.28%. Several improvements were noticed in environmental sustainability (e.g. Zero hunger- SDG2; 

Industry, Innovation, infrastructure-SDG9; Clean water and sanitation-SDG6; Sustainable cities and 

communities-SDG11; Climate action-SDG13; Life on land-SDG15.) whilst the poorest performance level was for 

responsible consumption and production-SDG12. 
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Romania has done well in employment and growth; between 2015 and 2020, its long-term unemployment rate 

was reduced by half, bringing it to 1.5% from 2.4%, below the EU average. However, it also demonstrates low 

public spending on R&D (0.47% in 2020 vs an EU average of 2.32%), which impacts the development of patents 

and industrial capabilities. In contrast to the EU's overall growth over the previous five years, tertiary educational 

accomplishment (at 24.9% in 2020) is also dropping (European Commission, 2022c). 

 

Looking at the overarching role of innovation, the Global Innovation Index ranked Romania in the upper middle-

income group with an overall innovation score of 34.1 out of 100 points (49th place out of 132 countries), having a 

performance innovation level below expectations. There are considerable countries differences, with top 

performers as Switzerland (64.6 pct.) and the United States (61.8 pct.), while Romania is lagging behind other EU 

countries such as  Slovenia (40.6 pct.), Hungary (39.8 pct.) and Bulgaria (39.5 pct.), facing weaknesses in terms 

of policies for doing business, entrepreneurship policies and culture, percentage of firms offering formal training 

as well as the lack of global corporate R&D investments and venture capital investors. However, when 

considering the country's performance by income group, Romania is the top-ten performers in its group, ranked in 

8th out of 36 countries, followed by Brazil and Serbia (WIPO, 2022b). 

 

Alongside this, the European Innovation Scoreboard placed Romania in the emerging innovators' group together 

with Bulgaria, Croatia, Hungary, Latvia, Poland, and Slovakia, having an overall performance level of 32.6% in 

2022, below 70% of the EU average (European Commission, 2022f). The high-level analysis revealed that 

innovation is below the average of this group of innovators (50.0%). Despite some progress in increasing the 

performance innovation rate, Romania performance gap with the EU is becoming larger.  

 

A detailed analysis is needed to ascertain further the relative strengths and weaknesses of the country's 

performance to fully comprehend particular difficulties involved in driving the twin green and digital transition 

and enhancing social and economic resilience. In this regard, table 2 shows performance scores by country level, 

measured relative to that of the EU in 2022.  

 
 

Table 2. Romania's performance innovation scores  
 

Innovation category 
Performance score relative to EU in 

2022 

Performance change relative 

to EU between 2015-2022 

Human resources 19.2 - 24.2 

Attractive research systems 35.5 19.0 

Digitalisation 86.7 12.7 

Finance and support 29.5 3.7 

Firm investments 12.2 - 6.5 

Use of information technologies 13.0 3.3 

Innovators  4.6 6.5 

Public-private linkages  7.4 - 1.4 

Intellectual assets  32.7 5.6 

Employment impacts 8.0 0.0 

Economic impacts  69.3 7.7 

Environmental sustainability 45.6 - 14.4 

 

Source: European Commission, (2022f) 

 

The relative strengths of the country seem to be digitalisation, with the highest composite score of 86.7 followed 

by the economic impact of innovation scored at 69.3. The relative weaknesses of the country are the innovators' 

pillar with the lowest combined score of 4.6 composed by enterprise product innovation scored at 6.7 vs. the EU 
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average of 27.00 and business process innovators scored at 5.3 vs. the EU average of 41.6. Worryingly, the 

country is lagging behind the EU average for both innovation triggers. Another chronic difficulty comes from the 

linkage performance having a low composite score of 7.4 formed by the innovative collaboration of enterprises 

with the value of 1.5 vs the EU average of 11.7 and public-private co-publications scored at 53.9 vs the EU 

average of 133.8 (European Commission, 2022f). 

 

In conclusion, Romania has the lowest rate of innovation in the EU. Despite a slight gain in GDP of 0.5% in 2017, 

the total R&D intensity declined to 0.47% of GDP in 2020, maintaining significantly below the initial aim of 2%. 

Moreover, the 2021 Eco-Innovation Scoreboard, which assessed resource efficiency outcomes, socioeconomic 

conditions, eco-innovation inputs, activities, and outputs, also identified other structural weaknesses. Romania 

scored 71, placing it in 24th place on the 2021 Eco-Innovation Scoreboard, indicating the need to increase its 

eco-innovation efforts (European Commission, 2022e). 

 

Discussions 

 

The results of this research stress the need to overcome the shortcomings of productivity and competitiveness 

through adequate measures for sustaining innovation at the local and regional levels, primarily through effective 

policy instruments for sustainability transition (Miedzinski et al., 2022). Additionally, the investments in product 

innovation and business process innovators may take advantage of open innovation practices (e.g. sharing 

innovation free of charge), which may contribute to the diffusion of innovation, and inclusive, social, and 

responsible innovation, enabling sustainable path creation for sustainability transitions (Costa & Matias, 2020; 

Eppinger, 2021; Priyono & Hidayat, 2022). 

 

The findings are consistent with other research in the field and highlight structural vulnerabilities in terms of 

underdeveloped investments and lack of adequate measures which hamper Romania's innovation performance. 

Addressing the interdependency of economic, social, and environmental concerns for sustainable growth requires 

specific changes to support the progress toward sustainability innovation, and appropriate attention shall be paid 

to counteracting measures at the country level, such as: 

a) Increasing public support for private research and development to reinforce the collaboration between 

academia – public research, and businesses; 

b) Steeping up science-business cooperation by increasing the public-private scientific co-publications as a share 

of total publications; 

c) Strengthening the performance of the public research system through better working conditions and career 

prospects for researchers and increasing the investment in public science, including sustainability innovation 

outcomes; 

d) Increasing the investments in education and training to foster research and innovation projects, public and 

private networks, dissemination of innovation knowledge, and decreasing the creativity and critical thinking 

skill gaps.  

 

Finally, it is essential to understand that research and innovation capabilities contribute to the competitiveness of a 

country. Designing appropriate measures to enable incremental improvements in the path of sustainability 

transformation may involve public investment support, development of research projects through university – 

industries cooperation, innovation cluster development for achieving innovation outputs as well as more social 

innovation projects (Novillo-Villegas et al., 2022; Nagy & Somosi, 2022).   

 

In this view, especially in Romania's context, a set of measures and investment interventions are critical to keeping 

pace with the EU innovation performance trends in all sustainability dimensions (economic, social, and 

environmental concerns) which require the integration of specific sustainability objectives in the policy areas 

related to national research and innovation system (Baldassarre et al., 2020). It is also critical to stimulate 
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interregional linkages, improve dialogue between innovation policymakers and other policy domains, enhance 

cooperation between business and research, and improve the research system to generate relevant research and 

knowledge ecosystems (Kivimaa, 2022).  

 

Conclusions 

 

Given the unprecedented challenges for sustainable transformation, there is increasing interest at all levels to 

enhance the innovativeness and competitiveness solutions to support the twin transition through investments in 

innovation, technological advancement and increased socioeconomic effect of innovation. The future economic 

growth at the European Union level depends on the capacity to leverage innovation across regions through a set of 

regulatory packages to improve the national research and innovation system's management for mobilising public 

research funding and infrastructure as well as investment packages to support international cooperation and links 

between academia and other private sectors. 

 

The study aimed to fill the knowledge gap in the innovation trends in the light of sustainable development 

concerns. It can be valuable for academics, researchers and decisional factors interested in increasing awareness 

about the EU strategic initiatives in research and innovation as well as some of the long-run challenges related to 

the country's innovation performance.  

 

The novelty of the research relies on the structured analysis of the implications of current research and innovation 

endeavours on the sustainability transition. It contributes to enhanced dialogues between scholars from different 

specialisations and disciplines and between decision-making factors responsible for innovation performance in 

three areas, i.e. economic, environmental and social outcomes. Our findings add to a growing body of scientific 

literature on the role of political frameworks and strategic initiatives in pursuing innovation toward sustainable 

development. The paper's original aspects are provided by identifying local vulnerabilities linked to innovation 

performance indicators, which may contribute to the early identification of suitable improvement measures to meet 

the agenda focused on the transition to sustainability.  

 

Also, the paper has managerial implications supported by several recommendations for actions at the individual 

level for those academics, researchers and decisional factors which are willing to foster research and innovation on 

multiple levels and dimensions (i.e. economic, environmental and social aspects), becoming active agents of 

change in the transformation towards sustainable development. 

 

However, the paper still needs to improve regarding a limited number of political frameworks and strategic 

initiatives selected for analysis. Further research is required in order to expand the scope of strategic initiatives and 

to include additional values for the country's performance scores which can deepen the knowledge of local 

improvement measures in the pursuit of research and innovation for sustainability transformation. 
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Abstract. The EU positions itself at the forefront of the global green agenda. Therefore, it is necessary to assess the development of 

European countries considering the "green" component of this process. Not all currently known indices cover all aspects of sustainable 

development. The article aims to develop a Sustainable Development Green Index (SDGI), which, on the one hand, would be used as an 

effective tool for measuring progress in the implementation of sustainable development goals; and, on the other hand, would take into 

account ecоnоmic, sоcial, educatiоnal, envirоnmental and pоlitical aspects. This study's results demonstrate effectiveness of the suggested 

tool. Practical application of the SDGI may be instrumental for reaching faster movement towards Sustainable Development Goals in the 

European Union. 
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1. Introduction  
 

So far, several comprehensive and inclusive indices measuring progress toward more sustainable development 

have been created. Ryszawska (2013, 2015, 2017) has worked out a Green Economy Index, which includes the 

following factors: economy (pollution, resource consumption, emissions, waste), society (sоcial inequalities and 

poverty), natural capital (biоdiversity, ecоsystems), pоlitics (envirоnmеntal pоlicies and stratеgies). Kasztelan 

(2017a, 2017b, 2018, 2021) used the Organisation for Economic Cooperation and Development methodology. Its 

Green Growth Indicators include inequаlity, GDP per cаpitа, lоw incоme, аir pollutiоn expоsure, envirоnmentally 
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related innоvation and tаxatiоn environmentаlly аdjusted multi-factor productivity, CO2 productivity, mаteriаl 

productivity. (OECD Green Growth Indicators 2017, 2017).  

 

The analysed indexes aggregate only some aspects of sustainable development, and their framework hasn’t been 

used for testing the relationship with SDGs’. The present article suggests using an original Sustainable 

Development Green Index (SDGI), which embraces economic, social, educational, environmental and pоlitical 

aspects and demonstrates a strong relationship with some SDGs’ progress in the European Union.  

 

2. Review of literature 

The industrialisation has caused environmental degradation, climate change, pollution (Mealy et al., 2020; 

Adamowicz, 2022), biodiversity loss, and uncontrolled resource exploitation (Burck et al., 2018; Zhao et al., 

2021; Usman et al., 2022). Negative consequences affect the quality of human life and economic opportunities 

(Michalak et al., 2020; Purbawati et al., 2023). 

In 2015, the United Nations devised seventeen sustainable development goals (SDGs) to counter such negative 

consequences. SDGs included five critical areas of importance by 2030 – planet, people, peace, partnership, and 

prosperity (UNDP, 2022). United Nations motivated global economies to incorporate sustainable principles in 

their industrial processes (Sivageerthi et al., 2022). 

SDGs are commonly classified into three groups: economy, society and biosphere (or environment) (Stockholm 

Resilience Centre, 2016; Paoli et al., 2019; Yu et al., 2022). However, it is necessary to broaden this view because 

some SDGs have educational (SDG 4, partially – SDG 9) and political (SDG 13, 16-17, partially – SDG 7) 

dimensions.  

The necessity to integrate ecоnоmic, sоcial, educatiоnal, envirоnmental and pоlitical factors into the analysis of 

SDGs predetermined by applying the Quintuple Helix model within the research. The Quintuple Helix model 

focuses on the transfer of knowledge and public exchange within the ecosystem of the state (Barth, 2011; Arsova 

et al., 2021; Purbavati et al., 2023). In addition, the innovative Quintuple Helix model explains how the natural 

environment, knowledge and innovations are interdepended (Carayannis et al., 2012; 2021; Cai, 2022). The 

Quintuple Helix Model is a complex structure, with all five helices requiring knowledge in natural science, social 

science, and humanities (Carayannis and Campbell, 2012; Vitola et al., 2021).  

Fig. 1 presents the structure of the Quintuple Helix Model, where knowledge moves in a circle from the education 

system to the economic system, then to the political system, the public, and the natural environment (Grundel et 

al., 2016). These five helices work as "subsystems" (Ibid). 
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                                                 Figure 1. The Model the Quintuple Helix. 

Source: The authors' constructions according to Carayannis et al., 2009, 2010, 2011, 2012, 2021 

 

Despite the previous attempts to relate Quintuple Helix Model to sustainable development processes, there is still 

a gap, in area of how this model could be used for measuring of complex green growth proceeses. 

 

3. Methodology 

The authors suggest to look at sustainable development process via lenses of the Quintuple Helix Innovative 

Model. Here it has to be noted that similar attempts already has been made by e.g.  Barcellos-Paula et al. (2021).  

Hence, Quintuple Helix Model has been used to make necessary calculations of SDGI. An equal number of 

indicators (10) were assigned to each of the subsystems (5), 50 indicators in total (see Appendix). All indicators 

are standardised.  

The mean values Sustainable Development Green Index are obtained as arithmetic means of the corresponding 

indicators. The integrated SDGI was received as the arithmetic mean of the values of five subsystems (Rybalkin, 

2022). 

3. Results and discussion 

The Sustainable Development Green Index (along with its subsystems) has been calculated for the European 

Union countries (plus the United Kingdom) data collected in 2020. The results of the calculations were analysed 

and visualised with the help of SPSS software; specifically, cluster analysis was performed. Being a quantitative 

method of data analysis aimed at discovering groups in data (in the case of the present article – clusters of the EU 

countries), the value of such research is that it suggests groupings that might form the basis of future hypotheses 

to be investigated (Landau et al., 2010). 

 

The results of the leading and outsider countries in terms of the Sustainable Development Green Index in 2020  

are presented in Fig. 2. 
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Figure 2. The Sustainable Development Green Index 2020 

Source: The authors' calculations in SPSS according to statistical data; were elaborated using mapchart.net. 

 

Cluster analysis allowed to group EU countries into two homogeneous clusters (Figure 2) by their SDGI. The first 

cluster (Cluster 1) included countries with higher mean values of all five subsystems; a lower level of these mean 

values characterised other countries (Cluster 2). See Figure 3 below. 

 

 

 
 

Figure 3. European Union countries are divided into Cluster 1 and Cluster 2 by the Sustainable Development Green Index, 2020 

Source: The authors’ calculations in SPSS according to statistical data; were elaborated using mapchart.net. 

 

 

Considering the mean values of the subsystems in the two clusters, it can be concluded that all mean values of 

subsystems in the Cluster 1 exceed those of subsystems in Cluster 2. Notably, the mean value of the educational 

subsystem – by 27%, the mean value of the political subsystem – by 18.5%, the mean value of the societal 

subsystem – by 14.3%, the economic subsystem – by 14.2%, the environmental subsystem – by 11.3% (Figure 4). 
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Figure 4. Comparison of Cluster 1 and Cluster 2 according to the Sustainable Development Green Index subsystems, 2020 

Source: The authors` calculations in SPSS according to statistical data. 

 
The Sustainable Development Green Index elaborated within the present article has helped to divide the EU countries 

into two homogeneous clusters, find out the main differences in the performance of the green economy in the context 

of sustainable development between the clusters. It would be helpful to make it less complicated by revealing the 

most relevant indicators and constructing simplified version of the index which would contained a reduced number of 

indicators. 

 

The analysis of the multicollinearity of the unified statistical indicators was performed. To that end, the coefficients 

of determination R2 = r2 of each of the primary statistical indicators of the analysed set were found (Ajvazyan, 2005). 

Next, selecting the most informative criteria among the indicators of each Sustainable Development Green Index 

category was conducted. The most informative set is the one in which the sum of the coefficients of determination of 

the dependent variable by the explanatory variables is maximum.  

 

I.e., the set of indicators is considered to be the most informative, if 

, 

where R2(y;(x(1),K,x(s))) - coefficient of determination of the dependent variable by the explanatory variables x(1), K, 

x(s).  

 

The quantitative composition of a limited set of indicators is chosen in each specific case based on a combination of 

theoretical (substantial) considerations and requirements for the minimum allowable values of R2 min of the 

coefficients of determination.  
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After that, it was decided to take three indicators with the most significant sum of the coefficients of determination 

within each of the subsystems (to ensure equal representation of indicators, just like in the Sustainable Development 

Green Index itself). The average of their sum constituted the simplified Sustainable Development Green Index (Table 

1). 

 
Table 1. Simplified SDGI and its indicators, 2020 

 
Subsystems of the simplified SDGI 

Educational Economic Political Societal Environmental 

1. Citations per 

document 

1. Efficiency sectors 1. Enforcement of 

environmental 

regulations 

1. World Press 

Freedom Index 

1. Environmental Performance 

Index  

2. h-index 2. Growth of 

innovative companies 

2. Environmental 

performance 

indicator* 

2. Democracy Index 2. Air quality 

3, Patents by origin  3. Energy Transition 

Index 

3. Intellectual property 

protection 

3. Incidence of 

corruption 

3. Water resources 

* This indicator is a part of the Global Innovation Index and measures environmental performance on a state level; it is not the same as the 

Environmental Performance Index (environmental subsystem) from the Environmental Performance Index Report (which deals exclusively 

with the quality of the environment). 

Source: the author’s calculations in SPSS according to statistical data. 

 

As seen from Table 3, the multicollinearity analysis has allowed us to define the most relevant indicators within 

each of the subsystems of the Sustainable Development Green Index and construct its simplified version, which 

consists of 15 instead of 50 indicators. 

 

Now that the simplified version of SDGI has been presented, it is suggested to test empirically its interrelation 

with indicators connected with some of the Sustainable Development Goals in the European Union by correlation 

analysis, with a focus on society-related SDGs because of the high demand for such studies (Sianes et al., 2022). 

 

To determine if there is an interrelation between the Sustainable Development Green Index and SDG 3, 'Good 

health and well-being', SDG 4 ', Quality education', SDG 9 'Industry, innovation and infrastructure' correlation 

analysis were performed. The 'Smoking Prevalence' indicator reflects progress towards Sustainable Development 

Goal 3 (Eurostat, 2022a). For Sustainable Development Goal 4 – the indicator 'Share of individuals having at 

least basic digital skills' (Eurostat, 2022b). Finally, for Sustainable Development Goal 9, the indicator of the 

market share of plug-in electric vehicles in the EU countries in 2020 (European Automobile Manufacturers 

Association (ACEA, 2021) was analysed. 

 

The results upon analysing the relationship between progress towards the abovementioned SDGs and SDGI and 

its subsystems were as follows (Table 2). They are also compared to the correlation with GDP per capita in the 

EU countries. 
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Table 2. Correlation analysis between SDGI and some SDGs' progress in the EU 

 
 E d u c a t i o n

 

E c o n o m y
 

P o l i t i c s S o c i e t y
 

E n v i r o n m e n t S D G I s i m p l i f i e d
  G D P  p e r c a p i t a 

Smoking 

prevalence   

(SDG 3 'Good health and well-

being) 

Pearson 

Correlation 

,654** ,793** ,684** ,796** ,660** ,766** ,528** 

Digital skills 

(SDG 4 'Quality education) 

Pearson 

Correlation 

,752** ,767** ,830** ,814** ,816** ,850** ,547** 

ECV registration growth (SDG 

9 'Industry, innovation and 

infrastructure) 

Pearson 

Correlation 

,793** ,835** ,738** ,797** ,730** ,835** ,522** 

Average Pearson Correlation ,733 ,798 ,751 ,802 ,735 ,817 0,532 

**. Correlation is significant at the 0.01 level (2-tailed) 

Source: The authors' calculations in SPSS according to statistical data. 

As can be seen from the table, the correlation between the indicators corresponding to SDGs 3, 4, 9 and the 

simplified version of the Sustainable Development Green Index was significant and can be characterised as very 

strong according to Quinnipiac University's interpretation (as quoted from Akoglu, 2018). 

 

Also, it can be observed that all analysed SDGs interrelated with the simplified SDGI are more robust than with 

such conventional metrics as GDP per capita, which covers only the economy. 

 

These findings substantiate the statement that Sustainable Development Green Index is more suitable for 

measuring progress towards SDGs in Europe than conventional metrics, since it is more consistent with 

sustainable development and considers all subsystems: educational, economic, political, societal and 

environmental. 

 

It can also be seen that the correlation coefficients of various subsystems of simplified SDGI are different (Fig. 5): 

 

 
Figure 5. SDG-weighted subsystems of SDGI simplified 

Source: The authors' calculations according to statistical data 

 
As the Figure 5 shows, in an SDG-weighted simplified version of the Sustainable Development Green Index, the 

subsystems have the following weights: education and environment – 0,192, politics – 0,196, economy and 

society – 0,209. 
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4. Conclusions 

The article revealed strong interrelations between the simplified version of the Sustainable Development Green 

Index and SDGs 3, 4, and 9 progress in the European Union. 

 

The correlation was higher than with GDP per capita. It makes the newly elaborated SDGI more relevant to 

measuring progress towards SDGs than conventional metrics. The created SDGI considers all subsystems of the 

phenomenon: educational, economic, political, societal and environmental, and thus more consistent with the 

context of sustainable development. 

 

It also underlines the fact that a market-centric approach seems to be entirely one-sided, overestimating the 

influence of economic prosperity on sustainable development. 

 

That SDGI provides a better-balanced and multidimensional view of this phenomenon, considering all related 

factors. 

 

Sustainable Development Green Index proposed within the present study offers academia, society, business and 

governments a tool to measure a country’s performance in terms of sustainable development and progress towards 

some of the SDGs. The suggested tool can be helpful for different stakeholders. The study opens up new research 

opportunities regarding the further applicability of the index towards sustainable development issues in EU 

countries and globally.  

 

Analysing the interrelation between the SDGI and other SDGs by performing correlation analysis will still need to 

be the purpose of subsequent research. 
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Appendix 

 
Indicators used for subsystems of Sustainable Development Green Index with the justification of their use: 

 

Educational subsystem 

S_1_1 Research institutions prominence 0–100 (best) (World Economic Forum, 2019a) –  

SDG 4; justified at NETGreen, 2015; Ryszawska, 2015; Kasztelan, 2021; 

S_1_2 Scientific publications score (World Economic Forum, 2019a) – SDG 9; justified at Ryszawska, 2015; Kasztelan, 2021; Barcellos-

Paula et al., 2021; 

S_1_3 Gross expenditure on R&D, % of GDP (World Intellectual Property Organization, 2020) – SDG 9; justified at Ryszawska, 2015; 

Kasztelan, 2021; NETGreen, 2015; Barcellos-Paula et al., 2021; 

S_1_4 Total number of documents in Scopus, Environmental science, cumulative, 1996-2019 (SJR – SCImago, 2021) – SDG 9; justified at 

NETGreen, 2015; Barcellos-Paula et al., 2021; 

S_1_5 Citable documents, 1996 – 2019 (SJR – SCImago, 2021) – SDG 9; justified at NETGreen, 2015; 

S_1_6 Citations (SJR – SCImago, 2021) – SDG 9; justified at NETGreen, 2015; Barcellos-Paula et al., 2021; 

S_1_7 Self-citations (SJR – SCImago, 2021) – SDG 9; justified at NETGreen, 2015; 

S_1_8 Citations per document (SJR – SCImago, 2021) – SDG 9; justified at NETGreen, 2015; 

S_1_9 h-index (SJR – SCImago, 2021) – SDG 9; justified at NETGreen, 2015; Barcellos-Paula et al., 2021; 

S_1_10 Patents by origin / bn PPP$ GDP (World Intellectual Property Organization, 2020)*** – SDG 9; justified at Kasztelan, 2021; 

Barcellos-Paula et al., 2021. 

 

Economic subsystem 

S_2_1 GDP per unit of energy use (World Intellectual Property Organization, 2020) – SDG 7, 12; justified at NETGreen, 2015; 

Ryszawska, 2015; Kasztelan, 2021; 

S_2_2 ISO 14001 environmental certificates per bn PPP$ GDP (World Intellectual Property Organization, 2020) – SDG 12; justified at 

NETGreen, 2015; Ryszawska, 2015; Kasztelan, 2021; 

S_2_3 Resource efficiency index (Solability, 2020)*** – SDG 12; justified at NETGreen, 2015; Ryszawska, 2015; Dual Citizen, 2018; 

Kasztelan, 2021; 

S_2_4 Greenhouse gas emissions score (Climate Change Performance Index, 2021) – SDG 13; justified at NETGreen, 2015; Ryszawska, 

2015; Vertakova, Plotnikov, 2017; Dual Citizen, 2018; Kasztelan, 2021; 

S_2_5 Share of renewable energy in gross final energy consumption by sector, % (Eurostat, 2019) –  

SDG 7; justified at Ryszawska, 2015; Dual Citizen, 2018; Kasztelan, 2021; 

S_2_6 The global sustainable competitiveness index (2020)*** – SDG 9; justified at Kasztelan, 2021; 
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S_2_7 Circular material use rate, % of material input for domestic use (Eurostat, 2019)*** –  

SDG 12; justified at Kasztelan, 2021; 

S_2_8 Efficiency sectors (World Economic Forum, 2019a) – SDG 9; justified at NETGreen, 2015; 

S_2_9 Growth of innovative companies 1–7 (best) (World Economic Forum, 2019a) –  

SDG 9; justified at NETGreen, 2015; Ryszawska, 2015; Kasztelan, 2021; 

S_2_10 Energy transition index (Energy transition index by World Economic Forum, 2020)*** – SDG 7; justified at NETGreen, 2015. 

 

Political subsystem 

S_3_1 Stringency of environmental regulations, index (World Economic Forum, 2019b) – SDG 13, 16; justified at NETGreen, 2015; 

Kasztelan, 2021; 

S_3_2 Enforcement of environmental regulations, index (World Economic Forum, 2019b) – SDG 13, 16; justified at NETGreen, 2015; 

Kasztelan, 2021; 

S_3_3 Environment-related treaties in force count (out of 29 possible) (World Economic Forum, 2019a) – SDG 17; justified at NETGreen, 

2015; Ryszawska, 2015; Kasztelan, 2021; 

 S_3_4 Climate policy index – covers both national and international climate policy performance (Climate change performance index, 

2021)*** – SDG 16, 17; justified at Kasztelan, 2021; 

S_3_5 Climate Change Performance Index (Climate change performance index, 2021) – SDG 13; justified at NETGreen, 2015; Kasztelan, 

2021; 

S_3_6 Environmental performance, index (Wendling et al., 2020) – SDG 13; justified at NETGreen, 2015; Kasztelan, 2021; 

S_3_7 Environmental tax revenues, % of GDP (Eurostat, 2018) – SDG 13, 16; justified at the Table 1.3; NETGreen, 2015; Ryszawska, 

2015; Kasztelan, 2021; 

S_3_8 Intellectual property protection 1–7 (best) (World Economic Forum, 2019a) – SDG 9, 16; justified at Ryszawska, 2015; Kasztelan, 

2021; 

S_3_9 Population covered by the Covenant of Mayors for Climate & Energy signatories – percentage of total population (Eurostat, 2019, 

for the UK – 2018)*** – SDG 17; 

S_3_10 Renewable energy regulation 0–100 (best) (World Economic Forum, 2019a) – SDG 7, 16; justified at Ryszawska, 2015; Kasztelan, 

2021. 

 

Societal subsystem 

S_4_1 Attitude of European citizens towards the environment, % of population who consider environmental issues to be important 

(Eurobarometer, 2017)*** – SDG 13; justified at NETGreen, 2015; 

S_4_2 World Press Freedom Index (Reporters without borders, 2020)* – SDG 16; justified at  

Brundtland, 1987; NETGreen, 2015; 

S_4_3 Democracy index (Economist Intelligence Unit, 2020) – SDG 16; justified at  

Brundtland, 1987; NETGreen, 2015; 

S_4_4 Civil liberties (Economist Intelligence Unit, 2020)*** – SDG 3, 16; justified at Brundtland, 1987; NETGreen, 2015; 

S_4_5 Social Capital Index (Solability, 2020)*** – SDG 3; justified at Kasztelan, 2021; NETGreen, 2015; Barcellos-Paula et al., 2021; 

S_4_6 Incidence of corruption, scores 0-100 (best) (World Economic Forum, 2019a) – SDG 16; justified at United Nations, 2022; 

NETGreen, 2015; Ryszawska, 2015; Kasztelan, 2021; Barcellos-Paula et al., 2021; 

S_4_7 Internet users, % of adult population (World Economic Forum, 2019a) – SDG 3; justified at Ryszawska, 2015; Kasztelan, 2021; 

S_4_8 People at risk of poverty or social exclusion (Eurostat, 2019, except for Ireland, Italy,  

the UK – 2018)*** – SDG 1, 10; justified at NETGreen, 2015; Ryszawska, 2015; Kasztelan, 2021; 

Barcellos-Paula et al., 2021; 

S_4_9 Share of busses and trains in total passenger transport, % of total inland passenger-km (Eurostat, 2018)*** – SDG 11 ‘Sustainable 

cities and communities’; justified at NETGreen, 2015; 

S_4_10 Females employed with advanced degrees, % (World Intellectual Property Organization, 2020)*** – SDG 5; justified at 

NETGreen, 2015; Kasztelan, 2021; Barcellos-Paula et al., 2021. 

 

Environmental subsystem 

S_5_1 Environmental performance index (Wendling et al., 2020)*** – SDG 13; justified at NETGreen, 2015; 

S_5_2 Air quality (Wendling et al., 2020)*** – SDG 15; justified at NETGreen, 2015; 

S_5_3 Water resources (Environmental performance index report, 2020)*** – SDG 6; justified at NETGreen, 2015; Dual Citizen, 2018; 

Kasztelan, 2021; 

S_5_4 Biodiversity and habitat (Wendling et al., 2020)*** – SDG 14, 15; justified at NETGreen, 2015; Kasztelan, 2021; 

S_5_5 Forest cover change, % (World Economic Forum, 2019b)* – SDG 15; justified at NETGreen, 2015; 

S_5_6 Wastewater treatment, % of total (World Economic Forum, 2019b) – SDG 6, 12; justified at NETGreen, 2015; 

S_5_7 Total protected areas, % of territory (World Economic Forum, 2019b) – SDG 15; justified at Organisation for Economic Co-

operation and Development (OECD), 2011; NETGreen, 2015; Kasztelan, 2021; 

S_5_8 Natural capital (Solability, 2020)*** – SDG 14, 15; justified at Kasztelan, 2021; 
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S_5_9 Ecological sustainability, index (World Intellectual Property Organization, 2020) – SDG 13; justified at NETGreen, 2015; 

Kasztelan, 2021; 

S_5_10 Agriculture (Wendling et al., 2020)*** – SDG 2 ‘Zero hunger’; justified at NETGreen, 2015; Ryszawska, 2015; Kasztelan, 2021. 

 

* destimulant (inverse relationship with sustainable development and green economy). 
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Abstract. The investigation of synergy is the initial impetus for achieving effective investments in sustainable organisational solutions. 

This article focuses on synergy phenomenon; various views across different areas are critically reviewed. The authors investigate two 

essential areas: synergy and synergistic effects. The main result is the identification of seven sources, or, as the authors call them, 

generalised approaches to synergies. The paper provides a new contribution to area of management of companies, which cooperate, and 

competete simultanously. The obtained results may be instrumental for better strategic management of contemporary cooperating 

organisations. 

  

Keywords: strategic management; cooperation; synergistic effects; investing in cooperation 
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1. Introduction 

 

Synergy is a phenomenon of added value creation as a result of cooperation. We can observe the origins of 

synergy in many fields. According to Haken (1978), it originated in physics as a theory of the emergence of new 

cooperative structures in systems with nonlinear dynamics. Comprehensive theoretical review of research 

(Ivanička, 1997; Lasker et al., 2001; Vodáček and Vodáčková, 2009; Zrakova et al., 2017; Castañer and Oliveira, 

2020) led to the identification of areas in which synergy occurs, and is part of them. 

 

Synergy is found in such areas, as biology (changes in the quality of biological systems, the problem of selection, 

glucose, photosynthesis, solitons, cells - creating an impulse, the heart), chemistry (chemical reaction of 

substances - reaction systems, spatial and functional structures, thermodynamics), biochemistry (influencing the 

concentration of components), physics (oscillations in mechanical processes, spatial structures in 
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hydromechanics, thermodynamics), management (management, dynamic systems with a lot of nonlinear 

relationships), economics and sociology. In economics, there are methods for measuring and capturing synergy (it 

provides mathematical, economic, and accounting models), functional theoretical models and market dynamics 

(relationship between supply and demand). Social processes are also one of the areas of synergy, presented in 

dynamics, temporal oscillations, modelling of social evolution and cultural behaviour. Synergy explains the 

emergence of today's complex systems in astrophysics and cosmology (the formation of galaxies and the 

universe). Ecological phenomena also have a synergistic nature: predator-prey interactions (antagonistic systems), 

symbioses, co-feeding interactions, ecological waves (systems, pests), Fich's laws of diffusion and many others. 

On the other hand, synergy is also manifested in technological and informational progress (computer languages 

and their application in robotics, the number of transistors on a microprocessor, the connection of hardware and 

software, and the parallel connection of computers). 

 

The content analysis above pointed to several scientific fields in which synergy is observed and confirmed 

(biology, chemistry, physics, economics, management, sociology and others). This results in a broad area of 

action of synergy and synergistic effects. Therefore, it is necessary to specify the boundaries of the study. 

 

A prerequisite for investigating synergy within the business environment, i.e. cooperative organisational forms, is 

a comprehensive and in-depth content analysis of the studied phenomenon - synergy, synergistic effect. It is 

essential to strengthening knowledge about synergy in the business environment, in which it is possible not only 

to find synergy but also to apply it as a method that supports cooperative organisational forms, and together with 

it, it is necessary to identify suitable elements for the strategic management of cooperation concerning the creation 

of a particular value, synergy and synergistic effect. From the synergy and synergistic effect research, it is 

possible to identify these concepts relatively accurately and determine their essence. 

 

Synergy is a connection and involvement in cooperation within a specific environment in which this environment 

change develops and reacts. This connection is created by combining the properties of two or more elements 

between which mutual interactions occur (this is one of the essential elements of the essence of synergy). 

Controlled interaction connections ensure the achievement of synergistic effects (expected but also the incredible 

added value of cooperation) (Corning, 2006; Martin and Eisenhart, 2001; Liu et al., 2018; Priede-Bergamini et al., 

2020; Stojkovic et al., 2021). 

 

A synergistic effect is a value, an expected and unexpected result, or a state that arises within a particular 

environment. It represents value and the input-output substance of many events and changes in evolution. For 

example, for the company, it means its development forward. Within the state, it means cooperation and joining 

of businesses in a specific environment (Damodaran, 2005; Vodáček and Vodáčková, 2009; Liu et al., 2018). 

 

When analysing the situation of the issue of synergy and the synergistic effect at present, several areas and 

disciplines are identified in which this phenomenon exists: interactions in biology, teleonomic selections, the 

development of society, cultural clashes, division of labour, political campaigns, cooperation (partnership), and 

others. We assume that synergy and synergistic effect has existed here since the very existence of the world in 

various forms, including contemporary ones, such as hidden agreements and cartels in modern politics (Ivanička, 

1997; Zhou et al., 2021; Galkina et al., 2022). Synergy is found in different areas, while each scope represents a 

specific environment in which the investigated phenomenon arises. The research, therefore, needs a more detailed 

background. The research area is broad; therefore, the significant and hidden reasons for the emergence of the 

given phenomenon may remain unexplored. 

 

According to Kaplan and Norton (2006), Dykan et al. (2021), synergy is an essential managerial concept based on 

coordinated cooperation. A combined synergistic effect indicates that the joint strategy is pivotal in overall 

corporate performance (Martin and Eisenhardt, 2001; Szolnoki and Danku, 2018). Interactive connection and 
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cooperative action between partial business units result in the creation of added value via a synergistic effect 

(Vodáček and Vodáčková, 2009; Ivanička, 1997). Due to the combination of various contributions of individuals 

in the system in question, it is necessary to manage and direct the synergistic effect, which can bring about its 

much higher impact. Synergy increases the bargaining position concerning company aggregations (Lozano et al., 

2013). 

 

Among the indicators of a non-cooperative environment, we can include the use of shared resources without one's 

contribution, imperfect information status, incorrect evaluation of the partner, high investments in the 

relationship, the emergence of conflicts, incorrectly designed and corresponding parts of the system, poor 

adjustment of the control mechanism and others. The changing market conditions, actors, capital investments, 

political situations and many other factors make the cooperative relationship a dynamic system defined for a 

certain period within the established boundaries. The goal of every collaboration is a particular benefit for one 

cooperating party, either parties or the entire community (Ju et al., 2020).  

 

Based on our research in cooperation, we set the goal of exploring synergy and synergistic effects and deriving its 

basic approaches for application in the management of organisations.  

 

The article is compiled from an essential examination of data from relevant sources focused on the issue and its 

depiction in the real world. At the beginning of the article, we discuss the basic concepts of synergy and its 

penetration into the cooperative management of organisations, which can be improved and more sustainable. The 

methodology chapter describes the methods used. In the literature review chapter, we dealt with the essential 

depiction of synergistic effects and synergy in the context of managing organisations and their occurrence. In the 

results chapter, we included and derived basic, repeatable approaches that can be used in the development and 

restructuring of organisations. In the discussions and conclusion, we summarised the basic seven approaches to 

synergies applicable in the management of organisations. 

 

2. Materials and methods         

    
The complex content analysis for this study must be defined as part of the procedure: determination of the 

investigated area (unit), a compilation of features, and development of a list of specific analytical categories 

(quantitative findings in interpretive analysis).  The reseach can be further continued using other qualitative or 

quantitative research methods. We use the following methodology:  

a) summarise current knowledge in the researched area;  

b) reveal the topicality of the investigated issue;  

c) bring new expertise to the scientific field (i.e., identify the studied phenomenon, categorise the investigated 

phenomenon, and create suitable identifiers for further investigation of the phenomenon);  

d) create conclusions in the researched area. 

 

Inductive and deductive methods were used in data processing. In addition, we use a qualitative evaluation of the 

collected data. It is mainly an experiential approach based on the knowledge and expertise of the authors. They 

keep a logical sequence, defining the structure and progress of the work, combining and sorting the ability found 

and the author's polemic on the findings. 

 

This article has two research tasks. Research task 1: Theoretical analysis of synergy and synergistic effects. The 

fulfilment of this task required a complex theoretical and practical analysis of the secondary data investigated in 

the area of synergy and synergistic effects. In the framework of synergy, and synergistic management, various 

views of essential authors are examined, as well as their research results and application of synergy in the 

environment. Furthermore, the categorisation of synergy and synergistic effects into areas of its action 

(approaches) is carried out. 
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Research task 2: Defining the basic approaches of synergy. In this task, it was necessary to use the acquired 

theoretical and practical knowledge and transform them into total outputs and discussions within the investigated 

synergy issue. Synergy research is used in the framework of identification of starting points for the creation of 

synergistic effects and synthesis of the obtained data. Subsequently, individual findings were combined through 

data synthesis, and the main conclusions of the investigation were determined - identification of 7 basic 

approaches to synergies. 

 

3. Results 

 

The following selected areas discuss specific synergy creation in different areas. These areas and the content of 

the previous chapters point to the starting points for creating synergy and strategic management. Individual 

examples allow observing how synergies were created. There were also specific barriers to creation. Synergy in 

particular areas not only had a positive effect and positive results but also pointed to possible parasitism, 

disadvantage of the other side or imperfect estimation of possible results. From the theoretical examination of the 

issue of synergy, it is possible to draw a partial conclusion that the creation of synergy can be conditional or 

unconditional. 

 

It is essential to note that synergy depends on resources (tangible, intangible), processes, properties and 

characteristics of interaction elements through which potential synergistic effects can be realised. All results were 

influenced not only by the specific internal conditions of each researched area but also by those, as mentioned 

above, dynamic and turbulent environments created by the opportunities and threats of the globalised environment 

and individual interactions (direct and indirect links, externalities). Ivanička (1997) indicated four basic driving 

forces conditioning synergy or new values: 

• Evolutionary material; 

• Variability (recombination) of evolutionary material; 

• Selection of new variants in the cooperation of system and environment; 

• Fixing the choice (choice of structures ensuring the results of choice). 

 

Factors affecting synergetic effects are the following: history, development of social conditions, the industrial 

revolution, division of labour, inventions, and trade exchanges. Cultural clashes are significant when acquisitions 

take place. Cultural conflicts usually, are inevitable when two large enterprises merge. The conflicts cause delays 

in getting synergy (Damodoran, 2005). Vodáček and Vodáčková (2009) notice that the cultural background 

impacts the atmosphere for managerial work in the company, which in turn affects motivation, strength and 

quality of interaction ties, and work results. Synergy in cooperation is manifested in partnership activities 

(actions). These actions can be strengthened by associating similar partners who share a particular point of view (a 

specific point of view) or provide the same kind of service (Cirjevskis, 2022). Synergy also manifests in thinking 

and actions resulting from cooperation and partnership relations with the broader community (a more complex 

and comprehensive view) (Lasker et al., 2001). Synergetic effects depend on the successful division of work. 

Lasker et al. (2001) combine the results of different authors and list the elements of the partnership that impact the 

partnership's ability to achieve a high degree of synergy. The authors consider the sources of synergy to be mainly 

financial and internal (i.e., money, premises, equipment, materials, skills, experience, information, connections 

with people and businesses, power of conviction, legitimacy and trustworthiness).   

Synergy can be assessed by answering two fundamental questions (Damodaran, 2005): 

• What form of synergy should be adopted? (Will it reduce costs as a percentage of sales and increase profit 

margin? Will it increase future growth or the length of the growth period?) 

• When will the synergy begin to influence future flows? Synergy rarely shows up immediately; it is more 

likely to show up over time (cash flow). 
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Synergy can be influenced by four inputs to the valuation process: higher cash flow from existing assets 

(economies of scale), higher expected growth rate (market power, higher growth potential), more extended growth 

period (from increased competitive advantages), lower cost of capital (higher debt capacity). 

The value metric of Vodáček and Vodáčková (2009) draws attention to the resulting synergistic effect of the 

interaction of relations with the market environment, in points: 

• The prosperity of the company (successful implementation of the strategy, operation of operational 

plans); 

• Stability of the company (balanced development of the company in the period of strategic plans); 

• Entrepreneurial potential (balance of knowledge and capacity-resource as-sumptions); 

• Prestige, customer credibility and others; 

Strategic alliances as examples of the way to create synergistic effects. 

Martin and Eisenhardt (2001) identified the coexistence of cooperation and competitiveness in business. They 

identified three interconnected, standard enter-prise-level processes that became particularly characteristic of 

increasing market dynamism. They are processes: 

• Knowledge movement between business units; 

• Reconnecting within the changing network of business unit collaboration also includes knowledge 

exchange; 

• Reconfiguration of business units and their lease related to changing market opportunities. 

 

These processes create an internal market of cooperating enterprises and help the coexistence of cooperation and 

competitiveness in business. It also helps the managers be better acquainted with the issue, focus on changes in 

market opportunities, and take advantage of shared resources and the coordination of chances themselves. 

Strategic alliances, according to Vodáček and Vodáčková (2009), are a significant example of partner interaction 

cooperation, which has prerequisites for the emergence of synergistic effects. We can characterise strategic 

alliances as cooperation between two or more separate enterprises for a common purpose, goals or problem-

solving. One of the conditions for the functioning of alliances is the activation of potentially positive synergistic 

effects. A classic type of synergy arises here: the exchange of different activities or resources, what one partner 

has enough of, its strength, and what the other partner does not get or its weakness. However, the goals should be 

consistent in such groupings, for example, using the BSC method. When evaluating an alliance, it is not important 

how long it lasts but to what extent it meets or has met the expectations placed on it by individual partners. 

 

We can see examples of synergistic effects in strategic alliances: in the framework of mutual exchange or sharing 

of production and non-production resources; in securing access to the necessary financial resources; in improving 

the current level of value metrics of delivered products and services; in improving the economy of production, 

circulation and sales; and as part of cost reduction for some business operations. 

 

The conditions for the functioning of alliances (achieving synergistic effects) include: ensuring the coordination 

of partners' goals and activities - being able to harmonise partners' goals; creation of interaction links of positive 

cooperation and ensuring their functioning; activation of interaction links of positive collaboration and potentially 

positive synergistic effects of this cooperation - reduction of the consequences of earlier antagonistic cooperation; 

creation of coordination mechanisms; making allies; sharing problems and resources to manage issues; sharing in 

shared good and bad outcomes; acquiring "self-control" and the ability to dampen conflicts. 

 

3.1 Seven basic approaches to synergy 

 

By induction of individual outputs of essential authors and with the help of synthesis, Table 1 is created, which 

points to the generalised approaches of synergy and synergistic effects (focusing on the reality of the investigated 

phenomenon and a closer description of synergy and its forms). From this overview, it is possible to identify the 

result that synergy exists within normal conditions. It also influences the area of the investigated issue - the 
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emergence and creation of synergy and synergistic effect within cooperative organisational forms using 

appropriate strategic management. In further research, it will be necessary to focus on their connection with 

strategic direction using the identified elements of strategic management. This output also identifies seven 

synergy approaches (Table 1). 

 
Table 1. Selected authors' approaches and attitudes to synergy and synergistic effect. 

Approaches Authors 

Cooperation, combined effect, partnership 

Coordination of cooperation within cooperative management (management of a 

group of enterprises; linking of the management of subsequent processes; 

coordination of strategies; common strategy). 

Corning (2006); Lasker et al. (2001); Martin and 

Eisenhart (2001); Damodaran (2005); Kaplan and 

Norton (2006); Vodáček and Vodáčková (2009); Foster 

et al. (2021); Dykan et al. (2021) 

Increasing resulting cooperation effects (performance, profitability, problem-

solving) 

Performance within the strategic management of the system 

Sharing of information and knowledge 

Resource recombination – management of business activities, such as capital 

allocation, development and sharing of human, information and organisational 

capital 

Distribution of performance within the size or participation of the enterprise in 

joint activities 

Diversification of costs and risks 

Ansoff (2007); Corning (2006); Lasker et al. (2001); 

Martin and Eisenhart (2001); Damodaran (2005); 

Kaplan and Norton (2006); Knoll (2008); Vodáček and 

Vodáčková (2009); Manrique et al. (2021) 

Joint bargaining power: joint effects of enterprises against environmental 

influences 

Corning (2006); Vodáček and Vodáčková (2009); Cao 

et al. (2021) 

It produced a typical result within concretely defined boundaries that support 

the existence of environmental actors 

Damodaran (2005); Ansoff (2007); Vodáček and 

Vodáčková (2009); Koman et al. (2022); Santos (2021) 

The complementary, independent effect of each subject within mutual 

interactions 

Liu et al. (2018); Priede-Bergamini et al.(2020) 

A random factor as a stimulus for qualitative change Zhou et al. (2021) 

Unpredictable combination of work performed by actors regardless of outcome 

(convergence) 

Damodaran (2005); Castañer and Oliveira (2020); 

Grupta (2021) 

Causal relationship: a more significant number of individuals can achieve an 

effect (do things) that a smaller number cannot (an individual does not create 

this effect) 

Corning (2006); Damodaran (2005); Sirower (2007); 

Szolnoki and Danku (2018)  

Interaction action: mutual interaction of individual subsystems, for example, in 

production, supply-customer process and others 

Kaplan and Norton (2006); Ansoff (2007); Ivanička 

(1997); Damodaran (2005); Vodáček and Vodáčková 

(2009); Varmus et al. (2022); Turner et al. (2022); 

Yarosh-Dmytrenko et al. (2022) 

Combination of functional properties of individual parts (complementarity) 

Damodaran (2005); Kaplan and Norton (2006); Ansoff 

(2007); Corning (2006); Vodáček and Vodáčková 

(2009); Xua and Haob (2021) 

A sudden change in system state or properties Corning (2006) 

Newly discovered structures Corning (2006); Peterson and Zeng (2020) 

The evolutionary approach in the framework of survival and future 

development (internal property of the system) 

Corning (2006); Ivanička (1997)  

Different or negative results from planned (desired), but also unexpected 

Corning (2006); Kaplan and Norton (2006); Ansoff 

(2007); Vodáček and Vodáčková (2009); Xinghua et al. 

(2021) 

 

The following approaches to synergies point to their complexity and interconnectedness within the investigated 

world. The "Seven Basic Approaches to Synergy" represents the induction of comprehensive synergy research 

and describes the unification of the individual researched areas of synergy. Based on the content analysis of the 

authors' secondary research in this chapter on synergy, it is necessary to create seven basic approaches to synergy: 

• Approach to synergy within nature  

• Synergy as an evolutionary approach 

• Synergy as something new, newly discovered 

• Synergy as cooperation 
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• Approach to synergy as an interaction effect 

• Approach to synergy as a higher value 

• Approach to synergy as the framework for strengthening the business environment 

 

3.1.1 Approach to synergy within nature 

According to Corning (2006) synergy in biology expresses combined effects produced by two or more particles, 

elements, parts or organisms. A definition of synergy from the field of sociology points out that collective 

enterprise is a space of synergy of individuals, where achieving a common goal is a possibility of attaining 

individual goals. From the point of view of medicine, synergy is a process in which two muscles, organs, 

substances or components work simultaneously and cooperate to improve the whole's function and increase its 

effect and performance (Morasso et al., 2010) 

 

Synergetics can be described using one formalism as a large class of complex systems (complex synergistic 

system). 

 

Synergy is the value created and captured over time through the sum of business performance relative to what 

would have been developed separately (evolutionary approach). The existence of an effect of collaboration on 

variance in a business performance captured by factors associated with membership in different stores within the 

association shows that synergy exists in business (Martin and Eisenhardt, 2001). Ivanička (1997) points to 

synergy as proof that time, change, evolution and history are essential in the inorganic, organic and social world. 

Here we get to the current understanding of synergy, the choice of the right tools for managing cooperation, 

knowledge management and the ability to see ahead not only organisational shifts, shifts in strategies, trends, 

global problems, and digitisation, but also development requirements. 

 

The causal role of synergy depends on the success of survival and evolution. However, the development trajectory 

has shifted causal dynamics inexorably away from autocatalytic phenomena and towards purposeful and 

functional phenomena. Accordingly, the future lies in self-determination – that is, it is based on information and 

purposeful innovation. Here we can safely predict that new forms of synergy will play a key role(s) in shaping our 

future development. 

 

3.1.2 Synergy as something new, newly discovered 

Environmental changes, the development of science and technology, evolution in all directions and areas, and the 

activities of humanity create a dynamic environment in which every function, equation and variable has a random 

factor that we cannot influence. Corning (2006) enriched the previous definitions with one crucial thing. He 

considered synergy as combined or cooperative effects created by two or more particles, elements, parts or 

organisms. Still, at the same time, they are effects that cannot be obtained in any other way. 

 

Ivanička (1997) states synergy reflects newly discovered properties such as dissipative structures, bifurcations and 

phase transitions. These properties are linked to the specific behaviour of the systems. Similarly, earlier Shannon 

(1998) pointed out that synergy is not only cooperation and exchange of resources but that by combining the 

individual perspectives (attitudes), resources and skills of the partners, the group together creates something new 

and valuable. 

 

3.1.3 Synergy as cooperation 

From the point of view of lexicology, the term synergy is derived from the Greek word "synergein", which means 

"to work together" - "to cooperate". According to Ivanička (1997, p.25) "the evolution and progress of a social 

system have its structure of global behaviour, which, after mastering the theory of synergetics, can be better 

identified and used in constructive approaches even in conflict situations." 
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Synergy is built on cooperation, the cooperation of two or more elements, people or companies, and therefore it is 

necessary to look at synergy from the perspective of cooperation strategy. Suppose company managers want to 

create a cooperation strategy. In that case, they must analyse the cooperation potential of the company, create a 

shared vision with partners and determine the orientation of cooperation. At the same time, it is necessary to deal 

with the tasks of building cooperation management, namely: transition to the concept of cooperation 

(requirements, activities); changing the view of cooperation (trans-formation into mutual relations within 

cooperation - long-term oriented); changes in the thinking of all parties involved (benefits of cooperation); 

measuring the achieved level of cooperative management building processes in enterprises; use of modern 

technologies. 

 

3.1.4 Approach to synergy as an interaction effect 

Corning (1995) pointed out that synergy is a theory about the causal role of relationships between biological 

phenomena. He points out that synergy is equally at home with two types: integration (aggregation, fusion, 

alliance of various kinds) and internal differentiation. Synergy also directs our attention to relationships with 

functional properties and fitness consequences (gaining advantages) of cooperative phenomena of all kinds – data 

linked to a causal explanation of the evolution of complexity (Corning, 1995). Synergy is an effect that 

individuals cannot achieve alone (Ivanička, 1997), since the structure in the world of synergy can be defined as an 

internal property of the system that ensures its integrity, functionality and evolution. It provides stability in given 

situations and progressive and effective transformations that enable it to adapt to new conditions and survive. 

 

On the other hand, it is about ensuring effective transformation and solving new problems (survival) and 

interactions and interactive action. The authors Vodáček and Vodáčková (2009) focused on the interaction effect. 

They defined synergy as a change in the behaviour and properties of the system due to the creation of the 

interaction effect of its subsystems. The result of these interactions (joint binding action between subsystems) is a 

synergistic effect (the result of interaction action), characterising the difference from the situation when the 

considered subsystems would work without these interactions.  

 

3.1.5 Approach to synergy as a higher value 

Several authors created another group based on the finding: synergy is an effect (ability, performance, added 

value) higher than the sum of the individual results. According to Damodaran (2005), synergy is the added value 

generated by combining two businesses, creating opportunities that would not otherwise be available to 

independently operating companies. The existence of synergies generally means that a combination of businesses 

will become more profitable or grow faster through mergers than if the businesses were working separately. Here, 

assessing whether the merged companies have improved their performance (profitability and growth) relative to 

their competition is essential. 

 

According to Sirower (2007), it also increases competitiveness and bottom-line cash flow compared to what both 

businesses expected to achieve separately. Knoll (2008) underlines that synergy is an effect that combines the 

profitability of the whole, which is greater than the sum of the revenues of the individual parts. 

 

3.1.6 Approach to synergy as the framework for strengthening the business environment  

Authors in the field of management define synergy as the value created by two cooperating divisions 

(enterprises), which is greater than the value that both divisions would make if they worked separately. Synergy 

occurs when cooperating subsystems can create a more significant effect than if they were trying to do it alone. 

Convincing evidence of the existence of synergy performance supports the fact of shared value and impact. The 

combined effect indicates that the collective strategy plays a focal role in overall corporate performance. The 

performance of collaborative groups is not only due to the unique industrial structure but also to the sum of the 

individual performances of the business units (Martin and Eisenhardt, 2001). In today's world, goals based on 

gaining an advantage cannot be achieved by one person, company or sector. They are based on cooperation and 
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synergy, which form the system. A system that is subject to economic and technological changes and becomes 

more competitive and specific (Lasker et al., 2001). Businesses from different industries with different but 

complementary capabilities link their capabilities to create value for end users.  

 

Regarding the cooperation of individual divisions and companies to create synergistic effects, and added value, 

the authors Kaplan and Norton (2006) deepen their view of the Balanced Scorecard, which is known as a 

performance measurement framework for strategic planning and system management. Alignment is critical if a 

business is to achieve synergy through its business and support units. Accurate determination of the benefits of 

business alignment is made possible by a measurement and management system based on strategy maps and BSC 

systems. Ivanička (1997) also pointed out the harmonisation of the operations of enterprises and stated that new 

structures are not only an independent legacy of the previous structures of the system but also especially the 

legacy of the interactions of the system with the environment. From this point of view, synergy is based on the 

very functioning of individual enterprises together with the environment and only harmonises their action for the 

emergence of synergistic effects. They identify the creation of value-added synergy in a group of shared services 

business units managed by headquarters. Alignment is an ongoing process that begins when headquarters 

determines the value that creates synergy between operating units, support units, and partners. 

 

3.1.7 Companies’ synergy based on human capital 

The decision of how to work with competing companies in a shared environment is based on efficiency 

concerning corporate goals. Strategic management of synergistic effects creates a cooperative aspect – a tool for 

achieving competitive advantage using jointly developed value. The result of interactions of cooperating 

enterprises is a synergistic effect, which characterises the difference from the situation where the considered 

systems would work without cooperative interactions. Knowing how to manage this environment is necessary to 

achieve synergy strategically. To a large extent, management depends on its executors - managers. Kaplan and 

Norton believe that approach is at the organisation's centre. Through integrated planning, human capital aligns its 

activities with the company's overall strategy. To maintain competitiveness, the company must apply for active 

communication programs with employees, their education, motivation and tuning of their activities with the 

strategy in the environment (Kaplan and Norton, 2006). Strict management settings (so-called orthodox) can have 

adverse consequences.  

 

Human capital represents an essential element of the company for creating synergistic effects within the 

cooperation framework. That is why appropriate management skills in the strategic management of cooperatives 

play an active factor in influencing the control itself and deciding how to adapt to environmental changes. Slávik 

(2009) stated strategic direction as a modern and rapidly developing discipline that arose as a reaction to the new 

characteristics of the business environment. The starting point points to elements in systems that influence each 

other more or less, and their interaction determines the possibilities of their survival on the market. The alignment 

of strategy and business activities creates success and provides value from mutual synergy. If we can base the 

company's management on strategic management for synergy, we can build a company with a long-term 

perspective and growth. 

 

4. Discussion  

 

Using the induction of the individual outputs of the examined authors, we summarised the authors' approaches 

and attitudes to synergies and the synergistic effect. This output is also used in the identification of the Seven 

Synergy Approaches. The importance of finding new directions in the management of modern enterprises 

supports the idea of synergy and synergistic effect as a subject of investigation and reflection. Unifying individual 

views on the investigated phenomenon - synergy- represents identifying the Seven Basic Approaches to 

Synergies. The identified approaches can be combined; they can coexist or follow each other chronologically, and 

in some cases, they represent a relatively similar approach. 
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This division is limited by the current amount of examined sources within the scope of the survey so far; 

therefore, it is necessary to assume their possible incompleteness. These approaches can be found in different 

scientific disciplines and areas, so the division must be considered complete. Seven basic approaches to synergies 

(the generalisation was based on the study of scientific outputs of scientists (Ivanička, 1997; Shannon, 1998; 

Corninga, 2006; Lasker et al., 2001; Martin and Eisenhardt, 2001; Kaplan and Norton, 2006; Peterson and Zeng, 

2020; Xua and Haob, 2021; Turner et al., 2022): 

 

1. Approach to synergy within nature 

Elements within a group, individuals within a group, and enterprises within an industry are built on specific basic 

functional properties and exhibit particular behaviour in the environment in which they exist. Synergy is found in 

these systems within their interactions as a basic form of the emergence of specific properties, abilities or statuses. 

2. Synergy as an evolutionary approach 

The causal role of synergy no longer depends only on random and unpredictable phenomena. Still, evolution has 

shifted to purposeful functions and interactions within elements between individuals, business entities, etc. These 

new phenomena realise the future of development as such. 

3. Synergy as something new, newly discovered 

The dynamism of the current environment allows the combination of different elements, individuals, and 

enterprises, which are characterised by various characteristics, abilities and resources - within such a diverse 

environment, synergy can create something new. 

4. Synergy as cooperation 

The joint work of elements, individuals, and companies within various conditions, approaches and situations, with 

the help of knowledge of the meaning and meaning of synergy, can make an evolutionary shift of cooperation 

within the framework of individual and global behaviour. 

5. Approach to synergy as an interaction effect 

Causal interactions between elements, individuals, and businesses point to additional results that individuals 

would not achieve on their own - this is the output of mutual exchange within the synergy and evolution of 

relationships. 

6. Approach to synergy as a higher value 

Synergy within individual and joint performance can create an opportunity for added value in higher performance, 

revenue, faster growth, and competitiveness. 

7. Approach to synergy as the framework for strengthening the business environment 

Interactions in the business environment within the framework of different management approaches, coordination 

of cooperation, shared strategy, harmonisation of subsystems, and competitiveness represent a mechanism for 

obtaining advantages that would only be achieved with the value created within the synergy. 

 

These approaches to synergy represent its basic observed types of repeating patterns within the examined issue. 

They expand the view of synergy to something with larger dimensions (elements) and broader impacts (the result 

of reactions). Based on these approaches of synergy, it is necessary to point out its complexity and 

interconnectedness within the entire investigated world, in which there is life, reactions to changes, development 

towards the future and mutual influence of organic and inorganic objects within the framework of intentional or 

unintentional actions, during which deliberate or unintended results (values). One of the approaches is synergy 

within the business environment (Lasker et al., 2001; Kaplan and Norton, 2006; Liu et al., 2018; Xinghua et al., 

2021), which confirms the topicality and importance of researching the chosen topic of the work. Based on these 

approaches, we can infer the dynamic nature of synergy, which can act as a stimulus for new events. 
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An investment approach to confirm advantageous cooperation bonds 

The study of the obtained information about IBM confirms that precisely the company's clearly defined mission 

and values support the company's strategy and critical competencies and create the company's growth potential. 

An essential element of IBM is its CEOs - leaders. They ensure and create a long-term relationship with all 

company actors. They see this relationship as a personal investment, not just a business. These leaders can 

implement the chosen strategy while adhering to the company's values. 

 

At Intel, relationship maintenance and development (adapting to change) are essential to Intel's cooperative 

relationships. We identified agreements that led to priority delivery of products (ahead of the competition). The 

results of the cooperation relationship were earlier delivered to the cooperation participants and later to other 

competing companies (customers). This development is continuously transitioning from old technological 

infrastructures to new ones (Industry 4.0, IoT, Big Data, cloud services). Interaction processes in product 

development and production are at a high level. A high degree of process interconnection will ensure a better 

result. Intel strives for this in cooperative relationships, and the success of individual collaborative relationships, 

as well as the financial results themselves, is proof of that. The organisational structures of respective companies 

linked financial and human resources in the area of high investments and knowledge within the framework of 

joint activity. 

 

Tesla has achieved significant achievements in cooperative relations, which are identified in the studied cases: 

innovative battery technology (Panasonic), innovations in design and production processes (Lotus and Toyota), 

licenses for security systems (Lotus), securing and expanding production capacity (Lotus, Toyota), development 

assistance in the field of batteries and chargers for the electric drive (Daimler), subsidies replacing the high initial 

investment of purchasing an electric car (Norwegian government, Netherlands, Germany, Finland, Austria, and 

other countries), supporting investments in the development of electromobility (European Union), building your 

charging network with various parties such as hotels, restaurants, shopping centres, airports and others (targeted 

charging). 

 

Our research's novelty lies mainly in identifying theoretically defined synergistic approaches in actual practice. 

The analysed examples represent high competitiveness and are significant in the economy, product innovation, 

effective management, and marketing. The availability of analytical data on these examples allowed us to identify 

their association with individual positive synergies more precisely. The structured information on the analysed 

cases is of interest to business practice. According to the explanation of synergies, it is possible to be inspired and 

use the described methods strategically and tactically. The understanding of working with positive synergies in 

business can also be used for strategic management planning, decision making and developing marketing 

strategies and concepts. Our research has several significant limitations. The selected examples were analysed 

according to the available information. There was no direct observation or generation of primary data for each 

example studied. The synergies in each sample were identified based on logical reasoning, logical comparison and 

explanation. The number of examples needed to be increased. This was compensated for by their significance and 

using more qualitative analysis and research approaches. 

 

Conclusions 

 

Synergy and synergistic effects are everywhere. On the one hand, individual examples, allow to inderstand how 

synergies are created; on the other hand, specific barriers hindering reaching symerges can be revealed. 

Cooperation can result in parasitism, and have other disadvantages, such as occurrence of various risks or 

unnenessary investments. It means thar the consequences of cooperation can be positive, negative or zero - it is 

essential to choose a criterion for evaluation and think of the resulting impact of the interaction action.  The 

estimated effect should condition the amount and frequency of the investment in the cooperative relationship. 
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Seven direct synergistic effects depend on investment resources (tangible, intangible), processes, properties and 

characteristics of interaction actors through which they can be realised.  

 

Thanks to investments in cooperative relationships, businesses can achieve various synergistic effects and reduce 

the risk of negative cooperation results. They can use a shared environment (advantages) but compete and thrive 

with each other. The new trend in cooperation is the search for ways to maximise profits and reduce risk. On the 

one hand, businesses create pooled connections; on the other hand, they compete with each other - thus creating 

competing alliances. 

 

Synergy represents a new contribution to management of companies, which cooperate, and competete 

simultanously. The obtained results may be instrumental for better strategic management of cooperating 

organisations. 
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Abstract. The paper's chief goal is to determine the impact of COVID-19 on consumer purchasing behaviour and purchasing decisions 

concerning selected factors affecting consumers when buying food products in chain stores. The research was conducted in V4 countries, 

and data were obtained from a questionnaire. Essential research methods, such as analysis, synthesis, comparison, induction and deduction, 

were used in the presented research. Selected basic methods of descriptive statistics, normality tests and correlation coefficients were also 

applied. After evaluating the results of the questionnaire and verifying the research hypotheses, the expected conclusion regarding the 

apparent impact of COVID-19 on consumer purchasing and decision-making was confirmed. The hypothesis focused on buying behaviour 

in relation to gender (p = 0.03665), and economic status (p = 0.0407) was confirmed, manifesting a statistically significant relationship 

between these factors. A statistically significant relationship between age and buying behaviour during the COVID-19 pandemic was not 

confirmed (p > 0.05). The research's benefit is identifying changes in buying behaviour and consumer decision-making during the COVID-

19 pandemic, which is crucial information, especially for entrepreneurs who can thus adjust their business activities to the current customer 

needs. 
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1. Introduction  

 

The COVID-19 pandemic has affected every sector of the economy, wholesale and retail. The pandemic upheaval 

has been a massive test of the economy's and trade's resilience. Businesses and policymakers need to respond 

effectively to a rapidly changing economic environment. Despite its vital role in the supply chain and the flow of 

goods, the retail sector has also been negatively affected during the pandemic. Due to the continuing unfavourable 

pandemic situation, many businesses have wholly or partially restricted the operation of their retail stores. Partial 

lockdown, originally supposed to last for a few weeks during the first wave of COVID-19 pandemic, was 

extended to more than three months, thus causing retailers to start looking for alternative ways to reach customers, 

for example, online sales. The relentless second wave of the COVID-19 pandemic closed retail stores for over one 

hundred days. Shortened opening hours, stricter protective measures, and high demand for durable foodstuffs all 

impacted food retailers and changes in consumer behaviour. Those businesses in the retail sector which, for 

various reasons, have not at least partially moved their business online have been affected by long-lasting 

restrictions during the second wave of COVID-19 pandemic, even to the point of existential problems. Despite its 

stable growth and relative resilience, this impact has also been reflected in the retail food industry. Although this 

upheaval has required a comprehensive response to support those worst affected entities, it has also accelerated 

specific trends in the retail food industry. Compared to the significant underperformance of the manufacturing 

sector, the retail food industry has manifested positive development during the pandemic. Retail sale of food has 

remained largely unaffected by the current crisis, even showing an increase in comparison with the previous years 

(Drago et al., 2020; Gavilan et al., 2021; Ginevicius et al., 2021; Caso et al., 2022). 

 

The COVID-19 pandemic has severely disrupted all sectors of the food industry worldwide. Although these 

disruptions have had significant negative consequences, they have simultaneously reinforced the trends to which 

retailers must adapt anyway. The most important of them are digitization and changing consumer preferences. 

These accelerators enable more sustainable recovery. However, stakeholders need to be prepared for broader 

structural changes across retail, including digitization, the shift to more common online shopping, and stricter 

environmental legislation. To some extent, COVID-19 pandemic is the onset of these changes (Ham et al., 2020; 

Pradana et al., 2021; Csákay et al., 2021; Glova et al., 2022). The chief goal of the present paper is to find out the 

impact of COVID-19 on consumer buying behaviour and decisions concerning selected factors affecting 

consumers when shopping for food in retail chains.  

 

The structure of the paper is as follows. The second chapter contains a brief literature overview addressing the 

issue of consumer buying behaviour. The third chapter presents the research focused on analyzing the impact of 

COVID-19 on consumer buying behaviour in grocery store chains. The study utilized an electronic questionnaire, 

data collection lasted from February 3 until March 12 last year. Based on the research results, we have formulated 

certain proposals and recommendations listed in the last chapter of the present paper. The achieved results are 

especially beneficial for entrepreneurs, who can thus respond more flexibly to the vicissitudes in consumer 

behaviour due to COVID-19 pandemic. 

 

2. Theoretical background         
 

The role of marketing is to satisfy the target customers' needs and desires better than the competition. Therefore, 

marketers need to understand how consumers reason and how they feel fully and consequently, they should offer 

clear value to each target customer. A company that wants to be successful in the market should consider its 

customers' needs. The company must realize that success in the market does not come by itself. Identifying the 

customers' needs and monitoring consumer behaviour are critical determinants in market research. Entrepreneurial 

success does not depend on what the company thinks the customer needs but on what the customer wants, 
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regardless of the entrepreneur's view of consumer behaviour (Dobrovič et al. 2016; de-Magistris, 2017; Nurliza & 

Oktoriana, 2021; Jansson-Boyd & Kobescak, 2020; Korauš et al. 2021; Kobis & Karyy, 2021; Andrejovska & 

Glova 2022). Within consumer behaviour, the consumer is perceived as a person who makes purchasing decisions 

under the influence of various external factors, the external environment being shaped by its specific features and 

the current purchasing situation. Each of us takes both a consumer and customer role throughout one's life. One 

becomes a customer during their life – they are a person who orders, buys and pays for a product or service. 

On the other hand, the concept of a consumer is more general, as we have become one since our birth. The 

consumer is a person and/or an end user who needs the products and services for their own consumption. Defining 

and realizing the real role of the person with whom the business comes into contact is an important step in 

directing the tools of the marketing mix. It is not sufficient to merely address the consumer, customer or buyer – it 

is paramount to realize that their roles may change over time. For this reason, it is appropriate to manage all 

marketing stakeholders, as each fulfils a unique role for marketing specialists. The current customer is 

increasingly demanding concerning the products and services provided, so companies seek new opportunities and 

resources for continuous growth. Therefore, experts accordingly claim that active customer and management 

relationship offers businesses a competitive advantage in a difficult competitive environment (Gonos & Gallo, 

2013; Hazée et al., 2017; Pramudya & Seo, 2019; Straková et al. 2021; Šip & Kuzyšin 2021; Šimberová et al. 

2021; Dancakova et al. 2022). 

 

In the past, marketing specialists could perceive and understand the consumer and their behaviour thanks to the 

daily experience of direct sales. However, as a result of globalization, markets and businesses have expanded 

exponentially, thus gradually losing direct contact with their customers and becoming more and more compelled 

to rely on the results of market research on consumer behaviour. The intention of marketing specialists is 

basically to reveal how customers respond to the applied marketing stimuli of companies (product features, prices, 

advertising, etc.) and to understand current and future consumer behaviour as much as possible (Grunert et al., 

2014; Brecka & Koraus 2016; Akrout & Diallo, 2017; Al-Tkhayneh et al., 2019; Taranenko et al., 2021). 

 

Complex consumer behaviour is typified by the consumer manifesting a lot of bias and going through all stages of 

the purchasing decision process, as there are significant differences between products/brands. The consumer 

behaviour of a consumer seeking diversity means that the consumer likes to change products/brands, which, 

however, is not a sign of dissatisfaction, but a wide range of selection. In the case of behaviour-reducing non-

compliance, the consumer shows a high degree of interest in buying products but does not perceive any 

significant differences between products/brands – they try to obtain more information about the available offer but 

make the purchase decision relatively quickly. Stereotypical consumer behaviour can be defined as a recurring 

purchasing decision that is made almost without looking for any information or possible options 

(Chatzipanagiotou et al., 2016; Ismail et al., 2020; Mihalčová et al. 2021; Musova et al., 2021). 

 

Consumer behaviour is currently influenced by many factors, the knowledge of which is fundamental. By 

identifying them, the driving motives and/or the reasons for buying a product caused by the awareness of a 

specific need, the necessity to satisfy it can be revealed. Due to the impact of various factors, consumers cannot be 

understood as a homogeneous group of people. Consumer behaviour across different cultures encompasses 

several universal elements and characteristics. Consumer behaviour is affected by, among other things, verbal and 

nonverbal communication, religion, symbols, rituals, myths, etc. The factors affecting consumer behaviour 

(characteristics) can be divided into four or five primary groups (see Figure 1). Marketers usually cannot control 

these factors, but they must consider them. 
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Figure 1. Major factors influencing consumer behaviour 

Source: Kotler & Keller, 2012 

 

The decision-making stage of consumer purchasing behaviour is not a one-off matter; it results from several 

decisions that follow each other. Purchasing decisions do not mean whether you buy the product or service as a 

customer and in what quantity, but first and foremost, whether you go to the store at all. Consumer buying 

behaviour is the subject of many research studies. However, due to the limited scope of the present paper, we have 

focused only on exploring mainly retail chains with food products. As illustrated by Amicarelli and Bux (2021), 

the outbreak of the coronavirus pandemic in early 2020 had a significant impact on lifestyle and consumer 

behaviour in many ways, including, undoubtedly, the consumption of food and food products. The vast majority 

of catering companies were forced to close down, causing a sharp increase in domestic consumption, thus 

increasing household waste. Following this, the above authors decided to research a small sample of Italian 

families to understand better the current consumer trends and food waste during the coronavirus pandemic. The 

scholars conclude that a controlled work-life balance, adequate time management, and timely delivery of food to 

retail outlets are (especially in this adverse period) good ways of reducing household food waste. The change in 

consumer behaviour of Italian households pertaining to the coronavirus outbreak was also investigated by Cavallo 

et al. (2020). In their research study, they focused, among other issues, on an overview of the most significant 

changes in food supply chains, retail outlets contributing to the sustainable development of the food system and 

food security in the country have significantly prospered (Muangmee et al., 2021; Musova et al., 2021; Ratan et 

al., 2021). 

 

According to Leone et al. (2020) the coronavirus pandemic has led to significant changes in the distribution, sale, 

purchase, preparation and consumption of food in the United States. In their study, the scholars sought to analyze 

the impact of the pandemic on consumer behaviour and grocery stores. In addition to the recommended 

approaches to building more resilient food chains, they also formulated proposals to ensure the sustainability of 

small food businesses in the current gross situation. In their research study, Jo et al. (2021) analyzed consumer 

behaviour changes after the outbreak of the pandemic in South Korea. Using credit card data from January to June 

2020, they examined consumer changes in various sectors – catering services, retail chains, wholesale chains, 

education, travel and leisure. The most significant decrease occurred in travel expenses and subsistence expenses. 

However, a significant correlation between changes in consumer behaviour in these sectors and the consequences 

of coronavirus in infected areas has not been confirmed. Understanding consumer behaviour and the factors 

affecting it is considered a basis for developing successful business strategies by Arenas-Gaitán et al. (2021). 

Their research study aimed to identify how consumers perceive value creation when shopping in vegetable retail 

chains. This research was conducted in Spain on a sample of 1,200 consumers of different ages and income 

groups. Based on the study results, the scholars emphasized the importance of the consumer shopping list, which 

significantly affects the consumer perception of the product portfolio in retail food stores, subsequently reflected 

in consumer behaviour. A similar research study was carried out by Xuan (2021). Based on 353 structured 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(19)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(19) 

 

311 

 

interviews, he examined whether an environmental issue – certified organic packaging could be included in the 

factors influencing Vietnamese consumer behaviour. Using the example of a selected food product, the author 

concluded that consumers strongly prefer products packaged in certified organic packaging. At the same time, 

they tend to trust the certification by independent evaluators, and conversely, they have the least trust in the 

certificate by the Vietnamese government. According to the author, this factor influencing consumer behaviour 

also contributes to the transition to the sustainable development of the analyzed Vietnamese province. It 

encourages policymakers to formulate effective marketing strategies applicable to the relevant retail food chains. 

Consumer behaviour in grocery stores in other countries was investigated by, e. g. Hecht et al. (2020), Winkler et 

al. (2020), Beresford & Hirst (2020), Li et al. (2020), Wang et al. (2020).  

 

3. Research objective and methodology 

 

In the current difficult, ever-changing economic and distribution conditions, the sale of products and services is 

becoming a decisive factor affecting the very existence of businesses, not to mention the selection of food 

products. Compared to industrial products, food is subject to much faster decay, and the central part of it must be 

transported to areas with large populations. However, the market position and the concentration of retail food 

chains in the V4 countries are getting consolidated very fast. Over the past two decades, the chains have achieved 

a dominant position in the sale of food, as they sell more than 80% of all food products. According to a study 

carried out for the European Commission, as early as 2009, the concentration of five retail chains in the 

nationwide food assortment market reached a share of up to 48%. For these reasons, the V4 countries' retail 

chains operating in the food industry are a very suitable research sample, also in connection with the nature and 

consequences of the ongoing coronavirus pandemic.  

 

The paper's primary goal is to determine the impact of COVID-19 on consumer buying behaviour and purchasing 

decisions in terms of selected factors that affect consumers when shopping in retail food chains. The following 

hypotheses have been formulated: 

 

H1: We assume that there are statistically significant differences in buying behaviour during the COVID-

19 pandemic in terms of respondents' gender. 

H2: We assume that there is a statistically significant relationship between buying behaviour during the 

COVID-19 pandemic and the respondents' age. 

H3: We assume that there are statistically significant differences in purchasing behaviour during the 

COVID-19 pandemic regarding the surveyed respondents' economic status. 

 

We obtained data from a questionnaire, which was distributed in an electronic form to potential respondents. Data 

collection took place in the period from 3 February to 12 March 2023. The questionnaire was anonymous; out of 

735 questionnaires, 678 were completed.  

 

We used basic research methods – analysis, synthesis, induction, deduction and comparison. Descriptive statistics 

tools were also used to understand better the research sample and its brief characteristics, namely group mean, 

median and standard deviation. We used a nonparametric Wilcoxon test to verify the suggested hypotheses. The 

selected correlation coefficients were also used to verify the proposed hypotheses: Pearson's correlation 

coefficient r, Spearman's order correlation coefficient rho, Kendall's tau_b, Wilcoxon's robust correlation 

coefficient and polychoric correlation coefficient. After processing the respondents' answers, Excel-coded data 

were processed in the R-project and SPSS statistical programs to verify the suggested hypotheses. 
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4. Result and discussion 

 

The subject of the research was to establish consumer buying behaviour in retail food chains during the COVID-

19 pandemic. In investigating consumer behaviour, in the first hypothesis, we focused on the respondents' gender 

and its impact on their buying behaviour. We suggested the following hypothesis: 

H1:   We assume statistically significant differences in purchasing behaviour during the COVID-19 

pandemic regarding respondents' gender. 

 

From the questionnaire data, more females than males participated in the research. The share of females in the 

research sample was more than two times higher than that of males. The males included 73 respondents (32.30%), 

and the females included 153 respondents (67.70%). The descriptive statistics and respondents' gender 

distribution are given in Table 1. 

 
Table 1. Descriptive statistics – males and females 

 

Gender Group average Standard deviation Group median Quantity 

Males 28.48 4.503  28.32 219 

Females 29.94 5.010 29.92 459 

Total 29.47 4.890  29.28 678 

 

Source: authors’ processing 

 

A non-parametric Wilcoxon test was used to verify the hypothesis regarding purchasing behaviour during the 

COVID-19 pandemic from a gender perspective. The p-value of the test used is much lower than the stated test 

significance level alpha = 0.05. The difference between the group averages of males and females is statistically 

significant. Females manifest a larger group average (15.47), and their group median is higher (15.28). The p-

value calculated using the Wilcoxon test is p = 0.03665. Based on the results, we may conclude that there is a 

statistically significant difference in purchasing behaviour during the COVID-19 pandemic regarding the 

surveyed respondents' gender. Thus, the suggested hypothesis was confirmed. The research results are shown in 

Table 2. 

 
Table 2. Non-parametric Wilcoxon test – results of testing H1 

 

Non-parametric Wilcoxon test 

data:  females and males 

W = 6543.5 

p-value = 0.03665 

alternative hypothesis: true location shift is not equal to 0 

 

 

Source: authors’ processing 

 

The second hypothesis concerned the buying behaviour during the COVID-19 pandemic in terms of respondents' 

age, and it was formulated as follows: 

H2: We assume that there is a statistically significant relationship between buying behaviour during a 

COVID-19 pandemic and the respondents' age. 

 

The research sample consisted of 678 respondents, an average of 27 years old. The youngest respondent was 16 

years old, and the oldest one was 63 years old. Half of the respondents were between the ages of 16 and 24. 113 

respondents, i.e.. 50% were between 25 and 63.  
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In the present research, age is an independent variable with a ratio scale, it is a fixed factor, independent of a 

particular sample. Its distribution is shown in Figure 2. From the histogram and density graph, we can see a 

significant skew towards higher values. The Q-Q normality graph also signals a considerable asymmetric 

distribution. We can notice a large number of outliers from the box chart. In this case, however, it does not 

depend on the fact whether the distribution is normal; we are particularly interested in the outliers and linearity or 

nonlinearity of mutual relations of the two correlated variables. A total of 10 outliers (47, 63, 45, 54, 48, 52, 52, 

48, 48, 50) were identified in the statistical set, with values of 52 and 48 being repeated. 

 

 
 

Figure 2. Independent variable distribution with ratio scale 

Source: authors’ processing 

 

We assumed a statistically significant dependence between the correlated variables in the hypothesis. We tested 

the hypothesis at the significance level of alpha = 0.05. The test results are shown in Table 3. 

 
Table 3. Results of testing H2 

 

Correlation between buying behaviour during COVID-19 and respondents' age 

 
Correlation Spearman Pearson Kendall tau_b 

Variables Age 

SKOREnasp 

Correlation coefficient 0.001 0.107 0.002 

Statistical significance 0.994 0.109 0.960 

N – number of cases 678 678.00 678 

 

Source: authors’ processing 
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The parametric Pearson's correlation coefficient r has a value of 0.107, the lower limit of low correlation, p-value 

0.109 (N = 678). Nonparametric weaker Spearman's rho and Kendall's tau_b correlation coefficients are below 

0.1; both p-values are above 0.9 (N = 678). The P-values of the correlation coefficients used are higher than the 

determined significance level of the test alpha = 0.05. Based on the statistical calculations, we must refute the 

hypothesis since there is no statistically significant relationship between buying behaviour during the COVID-19 

pandemic and the respondents' age.  

 

Concerning the third hypothesis, we examined the respondents' economic status in relation to the consumers' 

buying behaviour during the COVID-19 pandemic. The following hypothesis was set: 

H3:  We assume that there are statistically significant differences in buying behaviour during the COVID-

19 pandemic regarding the surveyed respondents' economic status. 

 

In terms of economic status, the research sample included mainly the respondents who were employed and the 

respondents who stated that they were students. Figure 3 shows the respondents' economic status. 

 

 
 

Figure 3. Respondents’ economic status 

Source: authors’ processing 

 

We used a nonparametric Wilcoxon test to verify the hypothesis. The p-value of the test used is slightly lower 

than the p-value of the t-test. The calculated value is 5358 and the p-value is 0.0407. Based on the verification of 

the hypothesis, there are statistically significant differences in buying behaviour during the COVID-19 pandemic 

in terms of the respondents' economic status. Thus, the proposed hypothesis was confirmed. Table 4 shows the 

results of testing the hypothesis. 

 
Table 4. Non-parametric Wilcoxon test – results of testing H3 

 

Non-parametric Wilcoxon test 

data:  economic status 

W = 5358 

p-value = 0.04077 

alternative hypothesis: true location shift is not equal to 0 

 

 

Source: authors’ processing 

 

In verifying the hypotheses, two hypotheses that considered consumer buying behaviour during the COVID-19 

pandemic were confirmed, and one hypothesis was not confirmed; thus it had to be refuted. The impact of 
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respondents' gender and economic status on the buying behaviour in retail food chains was confirmed; the age, 

however, does not seem to affect the buying behaviour or does not affect the said decision-making. 

 

The present research addressed consumer buying behaviour during the COVID-19 pandemic. Quite a few similar 

research studies related to the coronavirus pandemic have been conducted. Otterbring & Bhatnagar (2022) 

investigated the consumers' buying behaviour when they were shopping for food and revealed the changes in 

buying behaviour in terms of avoiding contact, meaning that consumers tended to pay with their credit cards 

rather than in cash, which was manifested concerning not only gender but also age. Eger et al. (2021), in their 

research paper, conclude that consumers of generations X and Y have changed their buying behaviour and needs, 

i.e. they have started to prefer health and safety during the pandemic crisis to their economic concerns. The 

research by Galasso et al. (2020) pointed to gender differences in buying behaviour; females tend to perceive 

COVID-19 as a severe health issue. The scholars state that the strategies adopted by the retailers have important 

implications for consumers' buying behaviour, and that these strategies need to be gender-based, thus highlighting 

gender differences, i. e. changes in behaviour in response to new risk. Consumer buying behaviour had also 

changed in Spain when the official statement on the COVID 19 pandemic was published, as Laguna et al. (2020) 

revealed in their research. The subjects, in terms of gender and age, began to prefer online shopping for food and 

relied on the statements made by experts or scientists that consumers. Martin-Neuninger & Ruby (2020) 

examined consumer buying behavior and changing food purchasing habits. Regarding economic status, 

consumers have reduced their shopping in brick-and-mortar stores and started to use online shopping. A sufficient 

number of research projects are currently run, and the present research has confirmed the changes in buying 

behaviour similarly to other research studies in the international arena.  

 

Conclusions 

 

The COVID-19 pandemic has brought many changes all around the world. Face masks and other protective 

equipment have become part of people's daily lives. Some areas have been hit harder by the pandemic, others less 

so. This situation affected the retail food chains the least; they have been prospering. In the present paper, we 

analyzed the impact of COVID-19 on the consumer buying behaviour and purchasing decisions concerning the 

selected factors affecting consumers. From the data obtained through the questionnaire and the verification of the 

suggested hypotheses, we may conclude that the pandemic has influenced buying behaviour and consumers' 

decisions regarding gender and economic status. In terms of minimizing the risk of infection, people have started 

stockpiling. The present research illustrates that, in buying behaviour, there are statistically significant 

dependencies between gender and economic status. In terms of age, no statistically significant dependence was 

confirmed.  

 

We consider men shopping more often and in larger quantities during the COVID-19 pandemic as a managerial 

benefit compared to women who shop in smaller amounts and more often. The research was also focused on 

consumer shopping behaviour in terms of age. The benefit for managers is that we have not found any differences 

between the younger and older consumers; both categories have changed their shopping behaviour during the 

COVID-19 pandemic and are trying to shop more securely. In terms of economic status, we found differences 

between the individual categories. As a managerial benefit, we consider that mainly seniors and employed people 

changed their shopping behaviour and adapted it to the current security conditions of the COVID-9 pandemic. 

The managerial benefits of the research lie in the analysis of individual demographic and economic categories of 

consumers, which will enable better orientation for potential sellers in connection with changes in their consumer 

behaviour during the COVID-19 pandemic. 

 

The limitations of the present research include a restricted research sample, which chiefly represented 

economically active people and students. The pandemic has also affected seniors, and its impact on the group's 

buying behaviour may be worth examining. Therefore, in our future research, we will focus on consumers of 
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various economic statuses that have not been represented sufficiently and on other sectors of the economy, not 

just retail food stores. 
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Abstract. This study aims to evaluate the similarities and differences between several Smart Cities in Italy and China. For these reasons, 

the paper is based on two key points; the first is a broad literature review about Smart Cities to explore their evolution and identify strategic 

elements; the second is based on a quantitative survey of Italian and Chinese Smart Cities to show and compare common and different 

characteristics. The Smart City concept is a new method of seeing the city of the future. Technological and socioeconomic solutions are 

required for implementation concerns. Smart Cities solve local and global problems through modern technology and efficient resource 

management. Nonetheless, each area implements smart projects, activities, and tools as needed based on its unique concerns. There are 

exciting and substantial differences in Smart City implementation. The research findings present a taxonomy of parallels and differences 

between Italian and Chinese Smart Cities based on identified essential features. 
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1. Introduction  
 

The Smart City is a new way of thinking and managing economic and social relations. Technological innovation 

changes the role and performance of cities. The realization of this innovative configuration of the city has led to 

the decentralization of people and infrastructures in the metropolis, generating solutions relating to energy needs, 

social inclusion, employment, and quality of life. The Smart City, as an implementation of innovative 

technologies, represents a new management of city government. This new management must recognize local and 

national government contexts in which a particular city is located. Therefore, within the definition of a Smart city, 

for which there is no shared definition, there are different operational realizations. These differences are due to the 

implementation of actions and tools that best meet their specific needs and, on the other hand, the difficulty of 

overcoming cultural and technological delays, for example, linked to the digital divide. Following what was stated 
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above, this study aims to evaluate the similarities and differences between several Smart Cities in Italy and China. 

In this context, three research questions (RQ) emerge: (RQ1) Which cities could be most attracted to the creation 

of Smart cities? (RQ2) What government decisions do the initiatives to create Smart City? (RQ3) What is the 

quality of life level in evolving Smart cities? Starting from the three RQs, the authors decided to investigate Italy 

and China, two profoundly different countries at a territorial, cultural and regulatory level, but both very active in 

creating Smart Cities. 

 

In Italy, Smart Cities are widespread in metropolitan cities and small urban centres. However, the Italian 

government is characterized by a decentralized administrative power that delegates the construction of Smart 

Cities to Local Authorities. In fact, in Italy, the creation of Smart Cities is managed by the Municipalities. This 

legal setting determines that the objectives are predominantly local, using investments from the European Union 

(EU). The Italian Smart Cities aim to implement sectorial innovations, for example, in local transport (smart 

mobility), according to the main specific criticalities of the territory. The method followed is of the bottom-up 

type rather than a strategic program. 

 

On the contrary, in China, administrative power is centralized in the central government, which dictates a precise 

national urban planning strategy. Therefore, the development of intelligent Chinese cities follows a strategic 

planning set by the central government with a top-down method. Following this research stream, the authors 

considered it interesting to investigate the dynamics related to the creation of Smart Cities in Italy and China. 

They investigated whether similarities and differences can emerge in implementing Smart Cities in these two 

countries. The research develops the following topics: paragraph 2 explores the international scientific literature 

on which to base the comparison of Italian and Chinese smart cities subsequently; paragraph 3 defines the 

objectives of the research and the working methodology downstream of the exploration of the literature on the 

topic of the Smart City which enhances the three RQs highlighted above; paragraph 4 examines the distinctive 

elements of the Italian and Chinese Smart Cities by comparing both the scientific literature and the empirical 

cases summarizing the results of the research by grouping the characteristics that emerged from the comparison 

between Italian and Chinese Smart Cities, paragraph 5 discuss to highlight common and non-common aspects 

also develop new research topic; paragraph 6 underline the necessity of research agenda; paragraph 7 deals with 

the conclusions of the work. The research is aimed at both local and national governments, investors, citizens, 

academic researchers and sector operators.  
 

2. Literature review 

    
Rapid advances in information technology (IT) have empowered cities to acquire and redistribute massive 

amounts of data to enhance the delivery of public services. Smart cities enable the public sector to boost the value 

of services supplied to the community by leveraging IT infrastructure and smart devices. This observation results 

from a course of study that can be presented using research that has received the greatest attention, both as 

citations and applications, by scholars and governments implementing smart cities. Table 1 highlights both 

approaches concerning time. Veiga et al. (2001) highlight the importance of creating a dynamic system linked to 

IT. A clear identification between the creation of a dynamic system and the birth and development of a smart city 

is not yet present in the research of the time. In 2002, Hislop's study highlighted the need to evaluate the 

relationship between technological innovation and service innovation. The relationship between technological 

innovation (IT) and service innovation (IS) represents for the authors the central and underlying theme that must 

be developed with both theoretical and applicative studies and research in the various economic and social 

disciplines that see technological innovations as the protagonist of a profound change in society. Pang et al. 

evaluated This research work as extremely interesting in 2014, considering it to be highly topical after 14 years 

after its first release. Giffinger (2007) devotes attention to the issue, clearly defining a smart city. The author 

identifies three main elements that must combine as a prerequisite for developing a Smart City: performance, 

intelligence, and autonomous aware citizens. Caragliu et al. (2009) highlight the need to deepen the studies and 
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research regarding the role and potential of information and communication technologies (ICT). In this approach,  

particular attention is linked to the idea that Smart cities invest in human and social capital and ICT (Pariso et al., 

2019) infrastructure developing economic growth and high quality of life through IT governance (Medaglia et al., 

2021). Li et al. (2009) developed a specific study concerning public transport, highlighting results applicable to 

the development and management of smart cities with particular reference to a territory's economic and service 

organization dimension. Following this research stream, Lacity et al. (2010) developed a study in which physical 

infrastructure related to services, businesses, and close connections are strategic enabling factors to boost smart 

cities. Other researchers, Correia et al. (2011), starting from these studies, highlight that, in addition to 

technological infrastructures, physical and social capital and the political vision of governments represent 

enabling factors to accelerate the transition towards the development of smart cities. At the same time, Pardo and 

Nam (2011) highlight the importance of strategies that necessitate innovative behaviours of cooperating with 

stakeholders, managing resources and providing services. This is one of the first approaches highlighting the need 

for cooperation between the different actors who can create a smart city, assigning a specific domain to politics in 

developing smart cities. Technological innovation, particularly digital innovations, is at the centre of the study 

proposed by Komninos et al. (2012). Smart Cities are joined collective, physical, organized spaces in which 

digital technologies represent the enabling factor for the development of the Smart city. The central role of the 

environment concerning the quality of life of the inhabitants and workers in the city or reaching it as a tourist 

destination is highlighted by Sue et al. (2012). The role of digital innovations is also evaluated as a central 

element for developing the Smart City by Batty et al. (2012). Following this research stream, Meijer et al. (2014), 

point out the strategic importance of investments in human and social capital, in communication (Capone et al., 

2020) infrastructure, as enabling factors that represent together with a wise management of participatory 

governance, the possibility of developing the Smart city. From an international point of view, Luftman et al. 

(2013) underline the importance of specific technological tools as apparatuses that create opportunities and new 

challenges in the organization of both public and private services. Pang et al. (2014), starting from the relationship 

between IT and IS, developed focus research based on technological innovation and technological bottlenecks 

related to government action, i.e. digital divide. Henfridsson et al. (2014) highlight the strategic importance of the 

relationship between IT and IS with particular attention to the digital age. Furthermore, this approach concerns 

many geographical areas of the world. It has been identified nationally and globally as one of the main elements 

to be removed to speed up the transition to the digital society (Pariso et al., 2019a) in which smart cities represent 

a visible achievement. Albino et al. (2015) highlight the importance of clarifying related expressions frequently 

used interchangeably. Like the previous ones, this contribution is interesting for the clarifications it provides to 

the reader in applying the main concepts associated with the study of Smart cities. In line with previous studies, 

Montahy et al. (2016) developed technological change as the strategic domain in terms of information, digital, and 

telecommunication technologies that can improve the city's services for the benefit of its inhabitants. It is 

interesting to report this study because the domain of development sustainability is integrated with technological 

change. Sustainability assessment is the strategic topic of Ahvenniemi et al. (2017). In this study, the authors 

develop the idea that in the 21st century, there has been a move from sustainability assessment to smart city goals. 

A strong critical approach linked to research based on systematic understanding can be traced back to Ruhlandt 

(2018). The synthesis of his criticism can be summarized as shown in Table 1. In this context, De Reuver et al. 

(2018) introduce digital platforms as research agenda. The authors developed the relationship between IT and IS 

with particular attention to future applications of digital technologies. An interesting upgrade related to digital 

technologies and their application was published by Nicolescu et al. (2018). Tumbas et al. (2018) highlight the 

strategic importance of digital innovation and specific professionality related to the future development of digital 

technologies. The relationships between the urban developments of cities concerning the use of technological 

innovations are the focus of the research developed by Lau et al. (2019). Øvrelid et al. (2019) highlight the 

importance of digital infrastructure as strategic support to develop digital transformation. Lyytinen (2019) argue 

that the development of this topic should be approached with the information system. Starting from this 

assumption, evaluating Smart cities using quantitative measurement variables is the theme developed by Lai et al. 

(2020). This approach can contribute to developing standards, "Standards are used to help regulate how smart 
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cities function and contribute to defining a smart city (Lai et al., 293). Starting from real experience, Pelizza 

(2020) argues that IT create an accumulation of knowledge in the public sector through large amounts of data, and 

proper management can improve public service delivery. The author argues that this process is an opportunity and 

a challenge for the city. Following this research stream IT, public services Tsohou et al. (2020) published research 

highlighting the necessity to realize smartness in public sector innovation with sufficient management capabilities 

and robust technology strategies. In 2020, Wiener et al. published a contribution that pointed out results related to 

digital transformation in the public sector; the article is placed in the research field developed concerning the 

relationship between IT and IS.  

 

The role and concept of a smart city, based on advanced information and communications technology (ICT), 

developed by Wu et al. (2021) is strictly linked to the impact of rapid urbanization 

 

 
Table 1. The evolutionary concept of Smart city - timeline of references 

 

Evolutionary Concept of Smart City Reference 

National Culture on IT Implementation and Acceptance as a dynamic model  Veiga et al., 2001 

The difficulties in measuring benefits and costs need to be clarified about the expected impact of IT/IS and, 

thus, are major problems facing decision-makers. 

  Hislop, 2002 

A Smart City is well performing built on the ‘smart’ combination of endowments and activities of self-

decisive, independent and aware citizens. 

 Giffinger, 2007 

A city to be smart when investments in human and social capital and traditional (transport) and modern 

(ICT) communication infrastructure fuel sustainable economic growth and high quality of life, with a 

wise management of natural resources, through participatory governance. 

Caragliu et al., 

2009 

This enables service providers to employ advanced price differentiation and service expansion strategies and 

achieve new ‘best practices in revenue management. 

Lacity et al., 2010 

A Smart City can link physical capital with social one and develop better services and infrastructures. It 

can combine technology, information and political vision into a coherent program of urban and service 

improvements. 

 Correia et al., 2011 

Smart Cities are about leveraging interoperability within and across policy domains of the city. Smart 

City strategies require innovative ways of interacting with stakeholders, managing resources and 

providing services. 

Pardo and Nam,  

2011 

Smart Cities are integrated social, physical, institutional, and digital spaces in which digital components 

improve the functioning of socioeconomic activities and the management of physical infrastructures of cities 

while also enhancing the problem-solving capacities of urban communities. 

Komninos et al., 

2012 

Smart City is a city which it can combine technologies as diverse as water recycling, advanced energy 

grids and mobile communications to reduce environmental impact and offer its citizens better lives. 

Su et al., 2012 

Cities are becoming smart not only in terms of how we can automate routine functions but in ways that 

enable us to monitor, understand, analyze and plan the city to improve the efficiency, equity and quality of 

life for its citizens in real-time. 

  Batty et al., 2012 

Technology connects the physical infrastructure, the IT infrastructure, the social infrastructure and the 

business infrastructure to leverage the collective intelligence of the city.  

Luftman et al., 
2013 

A city is to be smart when investments in human and social capital and traditional (transport) and modern 

(ICT) communication infrastructure fuel sustainable economic growth and high quality of life, with a wise 

management of natural resources, through participatory governance. 

Meijer et al., 2014 

The focus is shifting towards services and affordances that offer value to individuals, organizations, and 

society. 

Pang et al., 2014 
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As the term "smart city" gains broader currency, there is still confusion about a smart city, especially since 

several similar terms are often used interchangeably. 

Albino et al., 2015 

A smart city is a place where traditional networks and services are made more flexible, efficient, and 

sustainable using information, digital, and telecommunication technologies to improve the city's operations 

for the benefit of its inhabitants. 

Montahy et al., 

2016 

In the 21st century, there has been a shift from sustainability assessment to smart city goals. Ahvenniemi et al., 

2017 

Research on smart cities needs a systematic understanding of the different components of smart city 

governance, the metrics to measure these components, their envisaged outcomes and potential contextual 

factors influencing both components and outcomes. 

Ruhlandt, 2018 

The advancement of various research sectors has shed some light on transforming an urban city, integrating 

the techniques mentioned above into a commonly known term - Smart City. 

Lau et al., 2019 

The smart city concept is ambitious and is being refined with standards. Standards are used to help with 

regulating how smart cities function and contribute to defining a smart city.  

Lai et al., 2020 

Recent information technology (IT) developments have enabled cities to collect and disseminate important 

data to improve public service delivery. "Smart cities" allow the public sector to leverage IT infrastructure 

and smart devices to increase the value of services delivered to the community. 

Pelizza, 2020 

Realizing smartness in public sector innovation requires sufficient management capabilities, robust 

technology strategies, and a willingness to explore and adopt new work practices rather than implement 

emerging technologies. 

Tsohou et al., 2020 

We discuss the contribution of our analyses to the research on big data (and IT adoption in general) by older 

people, the digital divide, and technology acceptance and identify potentially effective paths for future 

research and theoretical development. 

Wiener et al., 2020 

The concept of a smart city, based on advanced information and communications technology (ICT), 

emerged to mitigate the impact of rapid urbanization and was considered feasible.  

Wu et al., 2021 

Security and Privacy in smart cities Al‐Turjman et al., 

2022 

Source: our elaboration 

 

Table 1 describes how the concept of a smart city has been approached in the last 21 years of literature, both 

related to the development of cities as a geographical area and urban space, both with public service and to its 

organization in terms of government dimension by public administrations and private institutions. 

 

2.1. Concept Evolution of Smart City 

 

Despite these differences, some strategic pillars are identified by the authors cited above. The importance of 

advanced technological networks and infrastructures (Caragliu et al., 2009; Luftman et al., 2013; Meijer et al., 

2014; Marino et al., 2021) is detectable in the concept of Connectivity. It predicts STEM expertise, professional 

education, and background (Correia et al., 2011; Komninos et al., 2012; Pang et al., 2014, Pariso et al., 2019), 

highlighting the importance of Human Capital in the management of advanced technological networks and 

infrastructures. A better quality of management supports the development of innovative services for government, 

governance, and citizens (Giffinger, 2007; Su et al. 2012; Pelizza 2020; Marino 2001) creating a clever use of 

services. Furthermore, the integration between government, governance, and citizens also makes a competitive 

business for the firms (Pardo and Nam 2011; Lau et al., 2019; Tsohou et al., 2020, Marino et al., 2022, 2022a) 

identifiable in the necessity to enhance their technological level. The development and delivery of public services 

(Batty et al. 2012; Montahy et al., 2016; Tsohou et al., 2020, Di Martino et al., 2020) represent a key factor in 

realizing a smart city. All these strategic features, summarized in five pillars, highlight a common factor present 

in the literature given by the relationship between Innovation Technology (IT) and Innovative Services (IS) 

(Nicolescu et al., 2018; De Reuver et al., 2018, Øvrelid et al., 2019; Lyytinen, 2019; Willcocks et al., 2020, 
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Wiener et al., 2020; Pelizza, 2020; Tsohou et al., 2020) declining a new idea of smart city. Following this point of 

view, the summary of the 21 years of literature is shown in Figure 1. Creating a Smart City can be presented as a 

continuous circular process. 

 

 

 

 
Figure 1. Key Pillars of Smart Cities 

Source: our elaboration 

 

Our study is part of this path and in the Journal that began its development. Starting from this assumption, the 

authors partially reformulate their research questions: (RQ1) Which cities have made the most significant 

connection between IT and IS in China and Italy? (RQ2) What government decisions in IT and IS do the 

initiatives to create Smart City? (RQ3) What is the quality of life level in evolving Smart cities? Starting from the 

three RQs, the authors confirm to investigate Italy and China, two countries so profoundly different at a territorial, 

cultural and regulatory level, but both very active in creating Smart Cities. 

 

 

3. Methodology 
 

To evaluate the three RQs, a quantitative approach will be used. A smart city can be presented as a continuous 

circular process. The Smart city is a complex matrix in which different dimensions are strictly related. The 

comparison between Smart cities should consider the dimensions in Figure 1: Connectivity, Human Capital, Use 

of Internet Services, Integration of Digital Technologies, and Digital Public Services.  

 

The connectivity dimension takes both fixed and mobile broadband into account. The Connectivity contains four 

sub-dimensions, as displayed in Table 3. Connectivity is the premise for developing the relationship between IT 

and IS; this relationship was clarified by (Nicolescu et al., 2018; De Reuver et al., 2018, Øvrelid et al., 2019; 

Lyytinen, 2019; Willcocks  et al., 2020, Wiener et al., 2020; Pelizza, 2020; Tsohou et al., 2020) and reported in 

the previous paragraph on the literature review. Human capital: the recent pandemic confirmed how significant 

digitalization has become to our economies and how basic and advanced digital skills related to human capital can 

sustain our societies. Human capital contains two sub-dimensions, as displayed in Table 3. Human capital and its 

sub-dimensions are linked to individuals, organizations, and society. The use of internet services is strategically 

attractive in a pervasive range of online activities that are possible for those citizens with an internet connection 

and the necessary skills to benefit from. This dimension contains three sub-dimensions, as displayed in Table 3. 

The digital community is strictly linked to the adequate development of Internet services. Integrating digital 

technology allows cities to gain a competitive advantage by improving their services, products and expanding 

their domains. The sub-dimensions are two, as displayed in Table 3. This dimension, particularly integration, 

requires management capabilities and robust technology strategies. Digital public services require the supply and 

demand side of digital public services. The key pillars, pointed out by the literature review and displayed in 
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Figure 1 as a continuous circular process, are strategic dimensions the European Commission considers to assess 

technological and service innovation levels applied to a geographical area. Implementing these dimensions is 

linked to elaborating the Digital Economic Social Index (DESI). DESI allows us to evaluate the three research 

questions in the literature review. Following the methodological note (European Commission, 2018) and 

according to their characteristics, different weights were given to each of the five dimensions, displayed in Table 

2. 
 

Table 2. DESI Dimensions and their sub-dimensions 

Dimension weights Sub Dimension weights 

1 Connectivity 25% 

1.1 Fixed Broadband 8,5% 

1.2 Mobile Broadband 5,5% 

1.3 Speed 8,5% 

1.4 Affordability 2,5% 

2 Human Capital 25% 
2.1 Basic Skills and Usage12,5 % 

2.2 Advanced Skills12,5 % 

3 Use of Internet Services 15% 

3.1 Content 5% 

3.2 Communication 5 % 

3.3 Transactions 5% 

4 Integration of Digital 

Technology 20% 

4.1 Business Digitization 12% 

4.2 E-commerce 8% 

5 Digital Public Services 15% 
5.1 E-Government 13,5 % 

5.2 E-Health 1,5% 

Source: DESI – Eurostat 2020 

 

Based on a methodological note elaborated by Eurostat (2020), the repartition of specific weights follows these 

criteria: 25% Connectivity and Human Capital. This weight, which represents the highest, has been assigned 

because it shows the countries' investments in IT (Connectivity) and Digital Economy (Human Capital). 20% 

Integration of Digital Technology. This dimension captures the use of ICT by businesses. 15% Use of Internet 

Services and Digital Public Services. These are the last two enabling dimensions, where the first capture the use 

of the internet by citizens, and the second displays the digitization of public services. DESI will be applied to 

Italian and Chinese cities, which have the potential to consolidate the processes relating to the establishment of 

Smart cities. Starting from OECD (2020) Functional Metropolitan Areas in OECD countries and Demographia 

World Urban Area (2020) applying DESI criteria, 10 cities as metropolitan areas have been chosen. DESI will be 

used to Italian and Chinese cities, and the total comparison amount to several cities. To be uniform, the 

comparison develops as a criterion of the comparability of population density, that is, inhabitants/surface (Km2). 

The cities with similar values have been evaluated by implementing the DESI. 

 

The aggregation of the indicators expressed in the different units in the sub-dimensions and the dimensions of the 

DESI, table 3, are normalized. In DESI, normalization was performed using the min-max method, which consists 

of a linear projection of each indicator on a scale between 0 and 1.  
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DESI in line with the literature review, offers a practical operational application to our research questions. 

Furthermore, it evaluates the predisposition of Italian and Chinese cities to evolve towards a Smart city. It can 

monitor the Smart City's digital performance and track progress regarding its digital competitiveness. It is a 

structured index that assesses each Smart city's development state. The data processing was developed using a 

forecasting software package Statistical Package for Social Science (SPSS 26.0) which allows complete forecasts 

and analyses with multiple models for the estimation of trends, and methods for estimating regression functions. 

 

4. Results 
 

As stated in the methodology, starting from OECD (2020) Functional Metropolitan Areas in OECD countries and 

Demographia World Urban Area (2020), the comparison, to be uniform, uses as a criterion, that of the 

comparability of population density, that is, inhabitants/surface (Km2). Tables 4 and 5 show the cities, texture, 

inhabitants and population density. Such choice allows us to create comparable significative sampling data that 

apply DESI.  

 

DESI, applied to the Italian and Chinese cities, selects 10 cities for each Nation, so the total comparison amount 

to 20 cities. The Italian metropolitan areas are: Torino, Milano, Genova, Bologna, Firenze, Roma, Napoli, Reggio 

Calabria, Catania, Cagliari. The Chinese metropolitan areas are: Chongqing, Tianjin, Fujian, Henan, Shandong, 

Jiangsu, Guangdong, Shanghai, Pechino and Zhejiang. 

 
Table 3. Italian metropolitan area 

 

City (metropolitan area) Surface in Km2 Inhabitants Density (Inhabitants/ Km2) 

Torino 6.827,00 2.277.857 334 

Milano 1.575,65 3.218.201 2.043 

Genova 1.833,79 850.071 464 

Bologna 3.702,32 1.009.210 273 

Firenze 3.513,69 1.014.423 289 

Roma 5.363,28 4.353.738 812 

Napoli 1.178,93 3.107.006 2.638 

Reggio Calabria 3.210,37 553.861 173 

Catania 3.573,68 1.113.303 312 

Cagliari 1.248,68 431.657 346 

Source: our elaboration on OECD dataset (2020) 

 

 

Table 4. Chinese metropolitan area 

 

City (metropolitan area) Surface in Km2 Inhabitants Density (Inhabitants/ Km2) 

Chongqing 82.401 30.484.300 369 

Tianjin 11.760 15 621 200 1.328 

Fujian 121.400 38 565 000 317 

Henan 167.000 95 590 000 572 

Shandong  6.340 29 863 300 4.709 

Jiangsu 102.600 80 400 000 783 

Guangdong 179.800 113 460 000 631 

Shanghai 6.340 29 863 300 4.709 
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Pechino 16.808 24 516 000 1.458 

Zhejiang 101 800 57 370 000 563 

Source: Our elaboration on the Demographia World Urban Area data set (2020) 

 

 

It is interesting to note that from Tables 3 and 4, above, the 10 Italian cities have a territorial surface and a 

population significantly lower than the 10 Chinese cities. Nevertheless, the demographic density is comparable to 

the urban realities of both countries. In line with this result, the authors believe that the DESI and its dimensions 

and sub-dimensions can be applied to the total of cities in the two tables, 20 cities. 
 

4.1 Connectivity 

The Connectivity contains four sub-dimensions, as displayed in Table 3: fixed broadband, mobile broadband 

speed and affordability. In this dimension, Guangdong, Shanghai and Pechino for Chine and Milano for Italy 

indicate all the potential to consolidate and develop the implemented smart city. Furthermore, the other Italian and 

Chinese cities are included in the range between 0,8 and 0,4. Specifically, the remaining seven Chinese cities rank 

between 0,6 – 0,8. Italian cities Torino, Roma, Genova, Bologna and Firenze rank between 0,6 – 0,4. Although 

the cities of southern Italy, Reggio Calabria, Catania and Cagliari are between 0 and 0.2 with Naples, another city 

in southern Italy is close to the range of the others. 
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Figure 2. Connectivity 

Source: our elaboration 

 

 

 

4.2 Human Capital 

Human capital contains two sub-dimensions, as shown in Table 3: essential and advanced skills and usage. In this 

dimension, Guangdong, Shanghai and Pechino for Chine and Milano for Italy display all the potential to 

consolidate and develop the implemented smart city. Furthermore, the other Italian and Chinese cities are 

included in the range between 0,8 and 0,4. Specifically, the remaining seven Chinese cities Tianjin, Fujian, 

Henan, Shandong, Jiangsu, Zhejiang, Chongqing rank between 0,4 – 0,6. Italian cities Torino, Genova, Roma, 

Bologna and Firenze rank between 0,6 – 0,4. Although the cities of southern Italy, Reggio Calabria, Catania and 

Cagliari are between 0 and 0.2 with Naples, another city in southern Italy is close to the range of the others. 
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Figure 2. Human Capital 

Source: our elaboration 

 

 

4.3 Use of internet services  

The use of internet services contains three sub-dimensions, as displayed in Table 3: content, communication, and 

transactions. In this dimension, Guangdong, Shanghai and Pechino for Chine and Milano for Italy demonstrate all 

the potential to consolidate and develop the implemented smart city. Furthermore, the other Italian and Chinese 

cities are included in the range between 0,8 and 0,4. Specifically, the remaining seven Chinese cities Tianjin, 

Fujian, Henan, Shandong, Jiangsu, Zhejiang, Chongqing rank between 0,6 – 0,8. Italian cities Torino, Genova, 

Roma, Bologna and Firenze rank between 0,6 – 0,4. Although the cities of southern Italy, Reggio Calabria, 

Catania and Cagliari are between 0 and 0.2 with Naples, another city in southern Italy is close to the range of the 

others. 
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Figure 4. Use of Internet services 

Source: our elaboration 

 

4.4 Integration of digital technology 

The subdimensions are two as displayed in Table 3: business digitization and E-commerce. In this dimension, 

Guangdong, Shanghai and Pechino for Chine and Milano for Italy demonstrate all the potential to consolidate and 

develop the implemented smart city. Furthermore, the other Italian and Chinese cities are included in the range 

between to 0.8 and 0.4. Specifically, the remaining Chinese cities are distributed as follows: Tianjin, Fujian, 

Henan, Shandong, Jiangsu, Chongqing close to 0,8 and  Zhejiang between 0,6 – 0,8. Italian cities Torino, Genova, 

Bologna and Firenze, rank between 0,6 – 0,8, Roma rank between 0,4 – 0,6. Although the cities of southern Italy, 

Reggio Calabria, Catania and Cagliari are between 0 and 0.2 with Naples, another town in south Italy is close to 

the range of the others. 
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Figure 5. Integration of Digital technology 

Source: our elaboration 
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4.5 Digital public services 

The subdimensions are two, as displayed in Table 3: E-Government and E-Health. In this dimension, Guangdong, 

Shanghai and Pechino for Chine and Milano for Italy demonstrate all the potential to consolidate and develop the 

implemented smart city. Furthermore, the other Italian and Chinese cities are included in the range between 0.8 

and 0.4. Specifically, the remaining Chinese cities are distributed as follow: Tianjin, Fujian, Henan, Shandong, 

Jiangsu, Chongqing rank between 1 – 0,8 and  Zhejiang between 0,6 – 0,8. Italian cities, Torino, Bologna, 

Firenze, rank between 0,6 – 0,8 and Rome 0,4 – 0,6. Although the cities of southern Italy, Reggio Calabria, 

Catania and Cagliari are between 0 and 0.2, with Naples, another town in south Italy, is close to the range of the 

others. 
 

 
Figure 6. Digital Public services 

Source: our elaboration 

 

 

The subdimensions are two, as displayed in Table 3: E-Government and E-Health. In this dimension, Guangdong, 

Shanghai and Pechino for Chine and Milano for Italy demonstrate all the potential to consolidate and develop the 

implemented smart city. Furthermore, the other Italian and Chinese cities are included in the range between 0.8 

and 0.4. Specifically, the remaining Chinese cities 

 

The results in Table 5 highlight structured profiles for three Chinese cities and one Italian, with few changes of 

position in the five dimensions. Firm Smart city profiles are highlighted, such as those of Guangdong, Shanghai, 

Pechino and Milano, other mediums and a group of cities in southern Italy, Napoli, Reggio Calabria, Catania and 

Cagliari with a fragile profile and severe bottlenecks to overcome for each of the five dimensions considered. 
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Table 5. Smart city profiles’ 

 

Cities Connectivity Human capital 
Use of internet 

services 

Integration of 

digital technology 

Digital public 

services 

Guangdong     

Milano     

Pechino     

Shanghai     

Zhejiang     

Torino     

Genova     

Bologna     

Firenze     

Roma     

Chongqing     

Tianjin     

Fujian     

Henan     

Shandong      

Jiangsu     

Cagliari     

Catania     

Napoli     

Reggio Calabria     

Source: our elaboration 

Legend: 

 = structured profile in relation to DESI; 

 = evolving profile in relation to DESI; 

 =  weak profiles in relation to DESI; 

 
 

Starting from these results and considering the literature review developed, is possible to answer the three RQ 

formulated in the paper. 

 

5. Discussion 
 

Starting from three research questions formulated in the paper, concerning RQ1 comparison figure 2, 

Connectivity, figure 3 human capital, figure 4 use of internet services, figure 5 integration of digital technology 

and figure 6 digital public services, we can observe that the cities have made the greatest connection between IT 

and IS in China and Italy are:  Guangdong, Shanghai, Pechino and Milano. In this context, the strength of Smart 

cities deriving from the strict implementation of IT and IS (Li et al., 2014; Gaoet al, 2014) is confirmed in 4 cities, 

one of which is Italian in 10 and always 1 in 20. The remaining cities are positioned in an intermediate range and 
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the specific investments particularly for Chinese cities and related metropolitan areas. These specific investments 

are linked to speed and affordability for the connectivity dimension, advanced skills for the human capital 

dimension, communication, and transactions for internet use. Integrating digital technology and digital public 

services in the 10 Chinese cities present good profiles with possible room for improvement. Still, they can be 

classified as actions that are mostly carried out. Compared with the Italian reality, this profile of the 10 Chinese 

cities shows that only Milan follows the trend. The other 9 are positioned in an intermediate profile, with the need 

for specific investments in all sub-dimensions, with a strategic focus on the cities of southern Italy where the 

technological delay highlights a strong digital divide with the rest of Italy and with the trends of Chinese cities. In 

this area, there is not a robust implementation of IT and IS as a development process, and the absence of this 

strategic action determines heavy economic and social disadvantages. Following this consideration, it is possible 

to argue that these cities have not made the greatest connection between IT and IS. The RQ2 comparison of the 

five figures lets states that the government action realized sufficient management capabilities (human capital) and 

robust technology strategies (integration of digital technology and use of internet services) (Pelizza 2020; Tsohou 

et al., 2020), has been realized in a minimum number of the 20 cities evaluated. Failure to achieve these 

dimensions can be analyzed either as a decision-making absence by local governments or as a weakness in 

implementing decisions. This double explanation becomes clear if we look at the current achievement of results 

by, for example, the cities of southern Italy, 4 cities: the complete absence of the development of Smart cities. 

Beyond these extreme cases, as regards Italy, except for Milan, the remaining 5 have a weak profile in the 

different dimensions, particularly for dimensions 2, 3, 4. The response to RQ2 highlights a large area of 

improvement for most cities and a high distance concerning the 4 good practices; therefore, the government 

decisions linked to IT and IS to create Smart City are weak, poorly coordinated, and to be developed. The main 

weakness of this implementation by local governments is the absence of collecting and disseminating large 

amounts of data to improve their public services delivery (Willcocks et al., 2020). The RQ3 comparison of the 

five figures states that the quality of life linked to implementing a Smart city has been achieved in a limited 

number of cities. In a world economy that highlights the growth of the digital economy, both in the production 

and consumption market and innovations that quickly make products, procedures and processes obsolete, cities 

such as those of southern Italy must recover from the gap well and quickly. A deep and settled gap over time 

precludes a decent quality of life. In cities where the process of creating Smart cities has advanced, the quality of 

life is high. In particular, the dimension digital public services (figure 6) with sub-dimension E-Government and 

E–Health, highlight interesting profiles for Guangdong, Shanghai, Pechino and Milano. In these cities, the level of 

quality of life has been achieved. In most cities, almost all Italian, included in the range between 0.6 and 0.2, there 

is a need for continuous and constant improvement work by local and national public decision-makers to 

implement actions that improve the inhabitants' quality of life. Information capability and value creation strategy 

(Wiener et al., 2020) represent two trajectories for the local governments of these Italian cities to strengthen their 

Smart city profile or create it. The answers elaborated from the three research questions can be summarized as 

follows: a Smart City is an integrated system that interacts with human capital using ICT-based solutions. It aims 

to create digital development and high quality of life based on a multi-stakeholder, municipally-based partnership. 

Starting from this synthesis, it can be observed that the Italian and Chinese Smart Cities have the importance of 

innovation in common. The results also show that the Italian and Chinese Smart Cities differ according to how the 

investments in infrastructures, the government and the services provided by the Smart City are configured. 

Examining the results, the authors noted that the crucial aspect on which the Italian and Chinese experiences 

diverge is the cause-effect relationships that give rise to the Smart City. In this regard, it is interesting to note that 

beyond this synthesis, Italian cities have a profile of weakness regarding the digital divide Di Martino, et al., 

2020). The studies on the digital divide, starting from a technological point of view, highlight the strategic role of 

IT and the strategic services role of IS, indicating the lack of opportunities and well-being in the absence of this 

process. The IT-IS process is a complex social process. Failure to carry out this complex process fuels the breadth 

of the digital divide. The gap is given both by the absence of investments in infrastructure and Connectivity and 

the absence of investment in human capital in terms of advanced and basic skills. Moreover, the digital divide is 

linked to a gap identified as a social issue. The information society's development is incompatible with cities 
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characterized by the digital divide. Digital poverty feeds economic poverty and vice versa. These poverties 

structure a vicious circle from which it is difficult to escape, not impossible but difficult (Van Deursen et al., 

2019). This approach is more complex than the digital divide as a technological divide and grows the concept of 

the information society. In this case, reflecting on the economic and social development and accumulation of 

knowledge to distribute is strategic. Whole regions of the world, such as southern European Countries, Italy 

included, and internal regions of China, which have digital poverty, are on the fringes of the information society 

and distribute a fragmented, non-systemic material and knowledge wealth. The government must overcome the 

function of those who provide services, paying attention to the public sector reform in which the digital divide is a 

strategic bottleneck to improve access to communication between stakeholders. In this logic, implementing a 

Smart city means evolving from being an overseer providing direction for an enabling environment to one that 

creates actively equal opportunities for all. This is the design of inclusion. A new logic of thinking focused on 

inclusion is required, particularly in this phase, that will not be short. The need for a research agenda on the digital 

divide emerges from the answers to the three research questions. This gap must be declined in its different 

technological and social-economic dimensions.  

 

DESI, applied to the Italian and Chinese cities, selects 10 cities for each Nation, so the total comparison amount 

to 20 cities. The Italian metropolitan areas are: Torino, Milano, Genova, Bologna, Firenze, Roma, Napoli, Reggio 

Calabria, Catania, Cagliari. The Chinese metropolitan areas are: Chongqing, Tianjin, Fujian, Henan, Shandong, 

Jiangsu, Guangdong, Shanghai, Pechino and Zhejiang. 

 

6. The research agenda 
 

The smart city offers many opportunities, but many challenges have yet to be solved. The Research agenda linked 

to the digital divide underlines multi aspects that have yet to be resolved. We need to fully enact a transition to a 

modern model of cities, which must mandatorily envisage that full social, economic and digital inclusion must be 

achieved. The phenomenon must be investigated and studied in all its parts to propose appropriate solutions. 

 

7. Conclusion 

 

The concept of the Smart City presents everyday actions in the 20 cases evaluated but also assumes different 

characteristics. The different economic-political-social contexts condition the success factors, leaving room for 

further studies and research. From the international literature on Smart Cities, it is possible to notice a dichotomy 

between what is proposed at the academic level and the empirical reality analyzed: at the theoretical level, 

reference is often made to an approach that sees in the national strategy, Smart city guidelines to be declined in 

the cities, the key winning element, while at a practical level, there are more frequent cases of smart cities that 

follow an approach that does not include national guidelines, but starting from specific local experiences, 

implementation paths are activated. This approach needs to manage its resources better and, in the cases of Italian 

cities, causes severe delays in investments in infrastructure and, therefore, in the large dimension of the digital 

divide. In this regard, bridging this dichotomy between national guidelines and specific local experiences is 

essential. In this logic, the topic must still be studied and deepened to create an accumulation of knowledge 

suitable for understanding the future development of Smart cities. 
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Abstract. The purpose of this article is the conceptualization and empirical interpretation of the notions of a developed transport 

infrastructure and developed production, as well as the identification of tools for their measurement in a territory. The main research 

questions to which the authors intend to find answers in this article are the following: (1) what does it mean (conceptually and empirically) 

‘developed transport infrastructure’ and ‘developed production’ in a given territory? (2) how to measure the state of development (i.e., the 

static level of development) of transport infrastructure and production in a given territory? The article uses the following research methods: 

a systemic analysis of theoretical findings and empirical evidence from previous studies, a method of means for identifying developed / 

underdeveloped transport infrastructure/production, and a mapping method to assess the strengths and weaknesses of the country’s 

transport infrastructure. The results of this study show that, firstly, there are two main approaches to the conceptual understanding of 

transport infrastructure and production – traditional (narrower) and innovative (wider); secondly, developed transport infrastructure and 

developed products in the EU country are interpreted empirically with scores above the EU average, thirdly, almost all EU countries 

demonstrate a developed or undeveloped transport infrastructure and production, regardless of their measurement tools, i.e. different 

measurement tools show nearly the same result. The results of this study will help the authors in the future, based on quantitative empirical 

data and case studies, to answer the ‘umbrella’ research question about what is a priority for the economic development of the territory: a 

developed transport infrastructure or a developed production, i.e. what is the focus for investments in the conditions of objectively limited 

resources?  
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1. Introduction 
 

The development of transport infrastructure, as well as the development of production in a territory, has been the 

subject of many economic studies. In particular, the development of transport infrastructure in the region is 

studied by economists specializing in transport economics (Melo et al., 2013; Boruch, 2014; Skorobogatova & 

Kuzmina-Merlino, 2017; Gherghina et al., 2018; Ferrari et al., 2019a, 2019b; Zhang & Qi, 2021). They 

distinguish several types of transport infrastructure in the territory – road, inland waterways, maritime, railway 

and air transport infrastructure, each of which may have a different significance for the economic development of 

a particular territory. In turn, the study of the development of production in the region is one of the main tasks of 

economists specializing in industrial economics (Garofoli, 1993; Kamols et al., 2014; Yong, 2021) and an 

additional 'background' task for economists working in the field of the post-industrial economics (Dwight Hines, 

2011; Aamir et al., 2019; Orynbassarova et al., 2019; Petrenko et al., 2019; Bole et al., 2022). And here, 

economists also distinguish different types of production – agricultural, industrial, and post-industrial, for each of 

which the transport infrastructure has a different meaning. 

 

As for the relationship between the development of transport infrastructure and the development of production in 

a given territory, there are many studies devoted to the impact of transport infrastructure on long-term 

development / growth (Gherghina et al., 2018; Wang et al., 2018; Cigu et al., 2018; Prus & Sikora, 2021) or 

territory competitiveness (Purwanto et al., 2017). Most of the above studies show that transport infrastructure has 

an enormous impact on the sustainable development of the territory, especially in the urban part (Aamir et al., 

2019), but not just on the development of production. Concerning investments in transport infrastructure, the 

results of empirical studies exhibit a positive impact on territory's economic growth for every type of transport, 

except inland waterways (Gherghina et al., 2018). The book “Economic Role of Transport Infrastructure: Theory 

and Models” (2019) analyzes transport infrastructure’s impact on economic growth using theoretical frameworks, 

including exogenous growth models, endogenous growth models, and new economic geography models (Ferrari 

et al., 2019a). However, the general scientific interest of the authors of this study is limited to the relationship 

between the state of development of transport infrastructure and the state of development of production (but not 

regional development or economic growth) in a territory. 
 

The purpose of this article is the conceptualization and empirical interpretation of the notions of a developed 

transport infrastructure and developed production, as well as the identification of tools for their measurement in a 

territory. The main research questions to which the authors intend to find answers in this article are the following: 
(1) what does it mean (conceptually and empirically) “developed transport infrastructure” and “developed 

production” in a given territory? 
(2) how to measure the state of development (i.e., the static level of development – Selivanova-Fyodorova et al., 

2019) of transport infrastructure and production in a given territory? 
 

Based on the results of the above studies, the authors put forward a hypothesis that the priority for the economic 

development of the territory in the modern world is precisely the developed transport infrastructure, which, in 

turn, stimulates the growth of production, and not vice versa. However, the proof of the formulated hypothesis is 

more evident and unambiguous than it may seem at first glance. For example, the results of some global studies 

showed that the effect of transport infrastructure on the development of production in the territory is higher in the 

US than in European countries, it is higher for roads compared to other modes of transport, and it is higher for the 

primary sector, manufacturing, and construction (Melo et al., 2013). Research results show that the transport 

infrastructure & production growth nexus is mysterious, particularly in Africa, because many rural farmers need 

their transport means (Iimi et al., 2018).  

 

Even those studies that prove the positive impact of developed transport infrastructure on the development of 

production but at the same time consider the environmental component of the industrial output in the territory, 
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however, indicate that transport infrastructure significantly contributes to industrial pollution emissions (Wang et 

al., 2022; Mesjasz-Lech & Wlodarczyk, 2022). This aspect, according to the authors, to a certain extent devalues 

the development of territorial production based on the developed transport infrastructure, which is especially 

important given the fact that in the knowledge economy, the transfer of knowledge and high technology, as well 

as their successful adoption, assimilation, transformation and exploitation, depend on the absorptive capacity of 

enterprises (Šimelytė & Tvaronaviciene, 2022), and not on developed transport infrastructure. 

 

For the authors to have the opportunity in their further research to scientifically clarify, prove or refute the 

hypothesis put forward about the priority of a developed transport infrastructure for the economic development of 

the territory in the modern world, it is necessary, first of all, to conceptualize and empirically interpret the notions 

of both a developed transport infrastructure and a developed production, as well as to develop tools for their 

measurement in the territory. This will be done in the framework of this article, which is a theoretical and 

methodological study, as a basis for the further empirical study of the direction and nature of the relationship 

between the developed transport infrastructure and developed production in the territory. The article uses the 

following research methods: a systemic analysis of theoretical findings and empirical evidence from previous 

studies, as well as a method of means for identifying developed/underdeveloped transport 

infrastructure/production and a mapping method to assess the strengths and weaknesses of the country’s transport 

infrastructure. 
 

2. Literature review 
 

The classical location theory emphasized the role of transport costs as a determinant of economic activity location 

(Weber, 1928; Moses, 1958; Alonso, 1964). The New Economic Geography (NEG) also highlights the role of 

transport costs as a location factor in imperfect competition and different degrees of interregional labour mobility 

(Fujita et al., 1999; Fujita & Thisse, 2002). Although, the theoretical basis for proving an ‘umbrella’ research 

hypothesis can be the macroeconomic theory of endogenous growth (Ferrari et al., 2019a) with its developed 

framework in which public infrastructure (including transport infrastructure) can be defined as a source of 

economic growth through its contribution to technical changes (Aschauer, 1990; Hulten & Schwab, 1991; 

Munnell, 1992; Garcia-Mila & McGuire, 1992) or smart technological changes, following the concept of 

intelligent transport (Chen & Silva, 2021), the innovative transportation system (Aamir et al., 2019) or smart 

transportation infrastructure (Ushakov et al., 2022). 
 

Decision-makers have widely used investments in transport infrastructure to encourage economic growth, 

particularly during periods of economic downturn. There has been extensive research on the linkage between 

transport infrastructure and economic performance since the late 1980s, characterized by widely varying evidence 

(Melo et al., 2013). Following a break in popularity in the 1990s, industrial policy is again capturing attention 

worldwide as a driver of economic and broader societal goals. This is especially true in lower-income countries, 

where industrialization is still a crucial driver of economic growth (Yong, 2021), and the industrial past and 

industrial symbols well represent the present and are a matter of pride and collective identity for the residents 

(Bole et al., 2022). Although today in these countries, there is a positive trend of the emergence in the first place 

of the specific gravity and growth rate of engineering services, which generally corresponds to the direction of 

transition towards the post-industrial economy with its emphasis on services for all the sectors (Orynbassarova et 

al., 2019). 
 

Some other studies also show trends in the shift from landscapes of production to landscapes of consumption, 

which need another type and quality of transport infrastructure. For example, American researcher Dwight Hines 

focused on the relevant inter- and intra-class-based dynamics of an ongoing capitalist-Modernity in the 

contemporary American West as a result of the transition from the prior dominance of a regime of 

production/consumption of commodities/natural resources to the increasing ascendancy of the 
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production/consumption of 'experiences' (Dwight Hines, 2011). This process of ‘rural gentrification’ (Dwight 

Hines, 2011) facilitates the transition of rural areas from production to consumption landscapes with changing 

demands on transport infrastructure. 
 

Latvian researchers-transport economists Skorobogatova and Kuzmina-Merlino (2017) state that there is a mutual 

connection between the quality of transport infrastructure and the country's macroeconomic performance. 

Developed transport infrastructure gives additional benefits through specific macroeconomic drivers of 

productivity. Therefore, the analysis of the interaction between transport infrastructure and the economy, as well 

as the measurement of the effect of this interaction, is a vital issue in the context of the implementation of the 

Strategic Development Plan Latvia 2030 adopted by the government of Latvia (Skorobogatova & Kuzmina-

Merlino, 2017). Thus, transport plays and will continue to play an important economic role. Its role in Central and 

Eastern Europe has changed in adjusting the economies to the EU structures (Boruch, 2014). The studies of 

Latvian economists show how the development of the transport infrastructure of Latvia influenced the country's 

economic growth (Skorobogatova & Kuzmina-Merlino, 2017), mainly how investment in transport infrastructure 

affects the Latvian economic growth, which is measured by the GDP, as well as trade relations with foreign 

partners, especially with Poland (Boruch, 2014). 

 

Latvian economists have done a lot to create a conceptual framework for defining the notion of transport 

infrastructure and developing a methodology for its study. Thus, Skorobogatova and Kuzmina-Merlino and their 

co-authors highlighted the role of the transportation industry in the economic development of Latvia, analyzed the 

notion of transport infrastructure as an essential part of the state transport system and estimated the approaches to 

the measurement of 'the transport infrastructure development performance' used in the global research space 

(Skorobogatova & Kuzmina-Merlino, 2017; Kotane & Kuzmina-Merlino, 2017; Kuzmina-Merlino et al., 2018). 

They focused on the necessity for the development of a methodology of measuring 'the transport infrastructure 

development performance' that should be applied systemically and that would be generally helpful to all 

responsible people making transportation-related decisions (Skorobogatova & Kuzmina-Merlino, 2017).  
 

In the global scientific literature, there are two approaches to conceptual understanding transport infrastructure 

and production in a territory – the traditional narrow approach and the innovative broader approach. The 

following table presents them. 

 
Table 1. Approaches to conceptual understanding of transport infrastructure and production in a territory  

 

Approaches to conceptual 

understanding 
Transport infrastructure Production 

Traditional narrow 

understanding 
 

Infrastructure for air transport, rail transport, 

road transport, and water transport (as part of 

the global competitiveness of a territory)  

Industrial production, which refers to the output of 

industrial establishments and covers sectors such as 

mining, manufacturing, electricity, gas and steam 

and air-conditioning 

Innovative wider 

understanding 

Trade- and transport-related infrastructure: 

ports, airports, roads, rail, 

warehousing/transloading and relevant ICT (as 

part of the logistics performance of a territory) 

Gross Domestic Product (GDP) is the overall 

production in the territory, including IT and 

financial services, etc.  

Source: elaborated by the authors based on Boruch, 2014; Grzelakowski, 2014; Skorobogatova & Kuzmina-Merlino, 2017; Jaramillo et al., 

2018; Schwab, 2019; Orynbassarova et al., 2019; Komarova et al., 2022. 
 

An analysis of the scientific literature shows that recent studies offer general approaches to conceptualizing 

transport infrastructure and production in a territory (Table 1). Still, there needs to be a detailed empirical 

interpretation of developed/underdeveloped transport infrastructure and territorial production, which is necessary 

to measure the state of development of transport infrastructure and production in a territory. The authors will fill 

this gap in the next section of the article, which describes the research methodology used in this particular study 
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for the empirical interpretation of the concepts of developed transport infrastructure and developed production and 

their measurement in a territory. 

 

3. Research methodology 
 

To empirically prove a positive influence of the developed transport infrastructure on the development of 

production, it is necessary to choose and argue the methodological approach for the empirical interpretation of 

transport infrastructure and production in general and empirical interpretation and measurement of the state of 

development of transport infrastructure and production in particular.    

 

In the global analytical literature, different approaches are implemented to empirically interpret transport 

infrastructure and measure the state of transport infrastructure development (Table 2). The most famous are as 

follows (Skorobogatova & Kuzmina-Merlino, 2017): 
- Measuring the state of development of transport infrastructure based on the calculation of the Global 

Competitiveness Index (GCI), which the World Economic Forum developed; 

- Measuring the state of transport infrastructure development based on evaluating the Logistics 

Performance Index (LPI), which the World Bank developed. 

 

The Global Competitiveness Index (GCI) measures an economy's competitiveness level, defined as the set of 

institutions, infrastructure, policies, and factors determining an economy's productivity level (Schwab, 2019). 

Measurement of the state of transport infrastructure development is one of the parts of the total evaluation of the 

GCI. In turn, the Logistics Performance Index (LPI) analyses countries' differences in customs procedures, 

logistics costs and the quality of the trade- and transport-related infrastructure (Jaramillo et al., 2018). One more 

approach to empirically interpret transport infrastructure and measure the state of its development is based on the 

Territory Transport Development Index (TTDI) developed by Latvian economists (Komarova et al., 2022).  
 

Table 2. Approaches to empirical interpretation of the transport infrastructure in the territory 
 

Within the Global Competitiveness Index (GCI) Within the Logistics 

Performance Index 

(LPI) 

Within the Territory Transport Development 

Index (TTDI) 

The 2nd pillar – Infrastructure (0–100) – involves the 

sub-pillar – Transport infrastructure (0–100) – with the 

following components: 
2.01 Road connectivity 

2.02 Quality of road infrastructure  

2.03 Railroad density per 1000 km2 
2.04 Efficiency of train services 

2.05 Airport connectivity  

2.06 Efficiency of air transport services 

2.07 Liner shipping connectivity 

2.08  Efficiency of seaport services 

The 2nd component – 

Infrastructure – 

measures the quality of 

trade- and transport-

related infrastructure, 

rated from “very low” 

(1) to “very high” (5) 
 

The 3rd component of the Index is the quality of 

transport infrastructure (1–7 best) in a territory, 

including:* 
- quality of road infrastructure 
- quality of railroad infrastructure  
- quality of port infrastructure   
- quality of air transport infrastructure  
 

* The authors exclude one element, ‘road connectivity’, from the quality of transport infrastructure of the TTDI (Komarova et al., 2022). 
Source: elaborated by the authors based on Jaramillo et al. 2018; Schwab, 2019; Komarova et al., 2022. 

 

Based on the above analysis of the global and local research practice, the authors identify the following 

measurement tools for the development of transport infrastructure in a territory: 
- Evaluation of transport infrastructure using the Global Competitiveness Index (GCI), which was 

developed by the World Economic Forum (Schwab, 2019); 
- evaluation of the supply chain service delivery using the Logistics Performance Index (LPI), which was 

developed by the World Bank (Jaramillo et al., 2018); 
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- evaluation of the overall quality of transport infrastructure using the Territory Transport Development 

Index (TTDI) developed by Latvian economists (Komarova et al., 2022). 
 

Cigu et al. (2018) developed one more measurement tool for developing transport infrastructure – the Index of 

transport infrastructure. However, the authors will not use it within this study due to this Index's extensive set of 

indicators. According to the authors of this study, some indicators of the Index of transport infrastructure (for 

example, cars per 1000 inhabitants, air transport of passengers and goods, etc. (Cigu et al., 2018)) cover the 

development of the transport industry as a whole rather than the development of transport infrastructure.  
 

The approaches to the empirical interpretation of the transport infrastructure and measurement of the state of 

development of transport infrastructure based on the calculation of the Global Competitiveness Index (GCI), the 

Logistics Performance Index (LPI) and the Territory Transport Development Index (TTDI), applied at the 

international level, characterize the overall situation in a particular country and in a specific aspect; it is assessed 

in the context of globalization and allows tracing changes over time. In the framework of this study, the authors 

will measure the state of development of transport infrastructure of the EU countries based on the GCI, the LPI 

and the TTDI and analyze results in a comparative way only within the EU countries. This means that the state of 

development (developed / underdeveloped) of transport infrastructure will be evaluated relative to the mean state 

of development of transport infrastructure of the EU countries. For example, suppose country A has an 

underdeveloped transport infrastructure. In that case, this is true within the EU, in relation to other EU countries, 

but not concerning other countries (for example, African countries).   
 

As for the state of development of production in a territory, the following main approaches to its conceptual 

understanding are in the global economic space (Table 1):  

- Traditional narrow understanding: industrial production, which refers to the output of industrial 

establishments and covers sectors such as mining, manufacturing, electricity, gas and steam and air-

conditioning (Boruch, 2014; Grzelakowski, 2014); 
- innovative wider understanding: the Gross Domestic Product (GDP) as the overall production in the 

territory, including IT and financial services, etc. (Skorobogatova & Kuzmina-Merlino, 2017; 

Orynbassarova et al., 2019). 
 

Thus, the measurement tools/techniques for the development of production are as follows: (1) evaluation of 

production based on the calculation of industrial output, using the indicator of real output in the manufacturing, 

mining, electric, and gas industries (NationMaster.com, 2023); (2) evaluation of production based on broader 

approach and calculation of total output of the territorial economy, using the Gross Domestic Product (GDP) 

(Schwab, 2019). 
 

The final methodological question to be answered in this study is the following: what does 'developed' mean in 

relation to transport infrastructure and production? When can we say a country's transport 

infrastructure/production is developed or undeveloped? This study will use a simple method of means, i.e. the 

transport infrastructure/production in a country will be considered developed (within the EU) if its state of 

development is above the EU mean, and vice versa, the transport infrastructure/production in a country will be 

considered underdeveloped (within the EU) if its state of development is below the average across EU countries. 

To obtain more stable results, the authors will test all five of the above tools for measuring the development of 

transport infrastructure/production in a territory. 
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4. Results and discussion 

 

Table 3 presents the results of measuring transport infrastructure development in the EU countries based on the 

sub-pillar of transport infrastructure, including the 2nd pillar ‘Infrastructure’ of the Global Competitiveness Index 

(GCI). 

 
Table 3. Measurement of the state of development of transport infrastructure in a territory, the Global Competitiveness Index (GCI), n = 

27* EU countries, scores,** 2019 
 

EU countries Components of the transport infrastructure,  

included in the 2nd pillar, 'Infrastructure' of the GCI  
Common 

transport 

infrastructure  2.01*** 2.02 2.03 2.04 2.05 2.06 2.07 2.08 

Austria 81.9 83.5 100.0 71.1 65.3 70.7 - 44.3 78.7 

Belgium 90.9 56.4 100.0 51.5 62.0 76.7 91.1 76.0 75.6 

Bulgaria 76.6 40.2 92.8 35.1 49.0 57.5 6.8 55.4 51.7 

Croatia 78.6 76.7 100.0 23.9 55.2 62.6 38.4 61.0 62.1 

Cyprus 68.7 67.7 No railroad 50.9 68.7 19.5 55.0 55.1 

Czechia 92.2 48.5 100.0 58.3 56.5 67.5 - 36.6 70.5 

Denmark 86.6 76.2 100.0 59.1 66.3 79.4 58.5 79.4 75.7 

Estonia 87.0 61.4 59.4 60.9 33.3 60.0 7.2 76.1 55.7 

Finland 91.6 71.0 48.7 75.6 59.4 88.3 13.4 89.5 67.2 

France 96.6 73.9 100.0 65.9 95.8 74.9 84.0 69.4 82.6 

Germany 95.1 71.7 100.0 65.3 100.0 74.5 97.1 70.6 84.3 

Greece 75.8 60.7 43.4 33.5 77.2 72.6 59.4 62.5 60.6 

Hungary 86.2 50.3 100.0 47.4 52.5 59.7 - 35.9 66.0 

Ireland 88.4 56.7 68.5 49.3 68.1 74.7 10.7 66.7 60.4 

Italy 85.9 56.8 100.0 52.0 97.1 65.4 67.2 61.1 73.2 

Latvia 89.2 43.0 74.8 60.3 40.1 77.5 8.1 65.3 57.3 

Lithuania 89.9 62.8 76.3 59.6 36.1 64.9 21.0 63.1 59.2 

Luxembourg 71.3 75.6 100.0 66.4 37.8 77.0 - 57.2 71.4 

Netherlands 89.0 90.5 100.0 78.5 77.0 89.9 98.0 90.8 89.2 

Poland 88.0 55.2 100.0 48.4 64.7 63.9 63.1 58.8 67.8 

Portugal 94.2 83.2 69.5 54.0 72.0 67.2 65.1 64.6 71.2 

Romania 79.3 32.6 100.0 30.3 54.5 59.7 29.8 49.1 54.4 

Slovakia 83.5 49.8 100.0 50.1 27.5 46.3 - 35.6 59.5 

Slovenia 74.3 65.8 100.0 35.5 30.4 59.3 39.3 61.6 58.3 

Spain 100.0 78.4 77.9 72.9 100.0 76.9 90.1 73.0 83.6 

Sweden 95.9 71.9 59.4 49.3 66.9 78.6 59.7 71.3 69.1 

United Kingdom 91.3 64.4 100.0 55.2 100.0 72.2 95.6 69.2 81.0 

Mean 86.2 63.9 87.3 54.2 62.8 69.9 51.1 62.9 68.2 
* In 2019, the United Kingdom was the EU member state; Malta is not included due to its small territory.  
** Scores are on a 0 to 100 scale, where 100 represents the optimal situation or ‘frontier’.  
*** Components of the transport infrastructure, included in the 2nd pillar ‘Infrastructure’ of the GCI: 
2.01 Road connectivity 

2.02 Quality of road infrastructure  

2.03 Railroad density 

2.04 Efficiency of train services 

2.05 Airport connectivity 

2.06 Efficiency of air transport services 

2.07 Liner shipping connectivity 

2.08 Efficiency of seaport services 
Source: compiled by the authors based on Schwab, 2019. 
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As noted above, within the research methodology, the EU countries with developed transport infrastructure scored 

above the mean, and the EU countries with underdeveloped transport infrastructure – scored below the mean. 

According to the GCI, the following table classifies the EU countries with developed and underdeveloped 

transport infrastructure. Also, it identifies those components of the transport infrastructure which are developed, 

intermediate or underdeveloped in each particular country of the EU. 
 
Table 4. EU countries with developed and underdeveloped transport infrastructure according to the Global Competitiveness Index (GCI), n 

= 27 EU countries, 2019 
 

Type of 

transport 

infrastructure in 

the territory 

Road transport 

infrastructure (2.01 

+ 2.02) 

Rail transport 

infrastructure (2.03 

+ 2.04) 

Air transport 

infrastructure (2.05 

+ 2.06) 

Sea transport 

infrastructure (2.07 

+ 2.08) 

 

Common transport 

infrastructure 

Developed 

transport 

infrastructure 

(above the 

mean) 

Denmark, Finland, 

France, Germany, 

Netherlands, 

Portugal, Spain, 

Sweden, United 

Kingdom 

  

Austria, Czechia, 

Denmark, France, 

Germany, 

Luxembourg, 

Netherlands  

Austria, Denmark, 

France, Germany, 

Greece, Ireland, 

Netherlands, Spain, 

Sweden, United 

Kingdom  

Belgium, Denmark, 

France, Germany, 

Netherlands, 

Portugal, Spain, 

Sweden, United 

Kingdom 

Austria, Belgium, 

Czechia, Denmark, 

France, Germany, Italy, 

Luxembourg, 

Netherlands, Portugal, 

Spain, Sweden, United 

Kingdom 

Intermediate, 

i.e. one of the 

two indicators 

is above the 

mean; the other 

is below the 

mean 

Austria, Belgium, 

Croatia, Cyprus, 

Czechia, Estonia, 

Ireland, Latvia, 

Lithuania, 

Luxembourg, 

Slovenia  

Belgium, Bulgaria, 

Croatia, Estonia, 

Finland, Hungary, 

Italy, Latvia, 

Lithuania, Poland, 

Romania, Slovakia, 

Slovenia, Spain, 

United Kingdom 

 

Belgium, Finland, 

Italy, Latvia, 

Luxembourg, 

Poland, Portugal  

Estonia, Finland, 

Greece, Ireland, 

Italy, Latvia, 

Lithuania, Poland   

- 

Underdevelope

d transport 

infrastructure 

(below the 

mean) 

Bulgaria, Greece, 

Hungary, Italy, 

Poland, Romania, 

Slovakia 

Greece, Ireland, 

Portugal, Sweden 

Bulgaria, Croatia, 

Cyprus, Czechia, 

Estonia, Hungary, 

Lithuania, 

Romania, Slovakia, 

Slovenia   

Austria, Bulgaria, 

Croatia, Cyprus, 

Czechia, Hungary, 

Luxembourg, 

Romania, Slovakia, 

Slovenia  

Bulgaria, Croatia, 

Cyprus, Estonia, 

Finland, Greece, 

Hungary, Ireland, 

Latvia, Lithuania, 

Poland, Romania, 

Slovakia, Slovenia   

Source: compiled by the authors based on the data from Table 3. 
 

As Table 4 shows, the transport infrastructure of the 14 EU countries can be considered underdeveloped – 

generally, these are the countries of Central, Eastern and Southern Europe, including Latvia. However, Finland 

and Ireland, the countries of Northern and Western Europe, are also included in the list of countries with 

underdeveloped transport infrastructure – Finland due to relatively low (below the mean in the EU) railroad 

density, poor airport connectivity, and liner shipping connectivity (Table 3), Ireland due to relatively low quality 

of road infrastructure, low railroad density, low efficiency of train services and poor liner shipping connectivity 

(Table 3).  

 

The following table presents a full mapping of the state of development of the transport infrastructure of Latvia 

(as an example) according to all components of the sub-pillar of transport infrastructure, including in the 2nd pillar, 

'Infrastructure' of the GCI. 
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Table 5. Mapping of the state of development of transport infrastructure of Latvia according to the Global Competitiveness Index (GCI), 

2019 
 

Strengths (above the mean) Weaknesses (below the mean) 

2.01 Road connectivity 2.02 Quality of road infrastructure 

2.04 Efficiency of train services 2.03 Railroad density 

2.06 Efficiency of air transport services 2.05 Airport connectivity 

2.08 Efficiency of seaport services 2.07 Liner shipping connectivity 

State of development of transport infrastructure 

Road transport infrastructure (2.01 + 2.02) Intermediate, i.e. one of the two indicators is above the mean; the 

other is below the mean 
Rail transport infrastructure (2.03 + 2.04) Intermediate 

Air transport infrastructure (2.05 + 2.06) Intermediate 

Sea transport infrastructure (2.07 + 2.08) Intermediate 

Common transport infrastructure Underdeveloped, i.e. below the mean 

Source: compiled by the authors based on the data from Tables 3 and 4. 
 

As Table 5 shows, Latvia occupies the intermediate position in all components of the sub-pillar of transport 

infrastructure, including the 2nd pillar, 'Infrastructure' of the GCI. This means that one of the two indicators of 

each component is above the mean, and the other is below the mean. For example, Latvia is developed in terms of 

road connectivity but underdeveloped in terms of the quality of road infrastructure; it is underdeveloped in terms 

of railroad density but set in terms of the efficiency of train services, etc. (Tables 3 and 4). This mapping method 

allows us to assess the strengths and weaknesses of the country's transport infrastructure. Latvia's transport 

infrastructure is generally considered underdeveloped, as its overall development is below the EU average. 
 

Table 6 presents the results of measuring transport infrastructure development in the EU countries based on 

evaluating the quality of trade- and transport-related infrastructure covered by the 2nd component ‘Infrastructure’ 

of the Logistics Performance Index (LPI). 
 

Table 6. Measurement of the state of development of transport infrastructure in a territory, the Logistics Performance Index (LPI), n = 27 

EU countries, scores,* 2019 
 

 

EU countries 

Quality of trade- and transport-related 

infrastructure covered by the 2nd 

component, 'Infrastructure' of the LPI 

Developed  

transport infrastructure  

(above the mean) 

Underdeveloped  

transport infrastructure (below 

the mean) 

Austria 4.18 Austria - 

Belgium 3.98 Belgium - 

Bulgaria 2.76 - Bulgaria 

Croatia 3.01 - Croatia 

Cyprus 2.89 - Cyprus 

Czechia 3.46 - Czechia 

Denmark 3.96 Denmark - 

Estonia 3.10 - Estonia 

Finland 4.00 Finland - 

France 4.00 France - 

Germany 4.37 Germany - 

Greece 3.17 - Greece 

Hungary 3.27 - Hungary 

Ireland 3.29 - Ireland 

Italy 3.85 Italy - 

Latvia 2.98 - Latvia 

Lithuania 2.73 - Lithuania 

Luxembourg 3.63 Luxembourg - 

Netherlands 4.21 Netherlands - 
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Poland 3.21 - Poland 

Portugal 3.25 - Portugal 

Romania 2.91 - Romania 

Slovakia 3.00 - Slovakia 

Slovenia 3.26 - Slovenia 

Spain 3.84 Spain - 

Sweden 4.24 Sweden - 

United Kingdom 4.03 United Kingdom - 

Mean 3.50 - - 

* Rated from “very low” (1) to “very high” (5). 

Source: compiled by the authors based on Jaramillo et al., 2018. 
 

As Table 6 shows, LPI scores of the quality of trade- and transport-related infrastructure are also relatively low in 

Central, Eastern and Southern Europe countries, which generally have underdeveloped transport infrastructure 

compared to the countries of Northern and Western Europe. The following table presents the results of measuring 

the state of transport infrastructure development in the EU countries based on evaluating transport infrastructure 

quality using the components included in the Territory Transport Development Index (TTDI). 
 

Table 7. Measurement of the state of development of transport infrastructure in a territory, the Territory Transport Development Index 

(TTDI), n = 27 EU countries, scores,* 2019 
 

EU countries 
Components of the quality of transport infrastructure Overall quality  

of transport 

infrastructure** 
Quality of road 

infrastructure 
Quality of railroad 

infrastructure 
Quality of port 

infrastructure 
Quality of air transport 

infrastructure 

Austria 6.0 5.3 3.7 5.2 5.1 

Belgium 4.4 4.1 5.6 5.6 4.9 

Bulgaria 3.4 3.1 4.3 4.5 3.8 

Croatia 5.6 2.4 4.7 4.8 4.4 

Cyprus 5.1 No railroad 4.3 5.1 4.8 

Czechia 3.9 4.5 3.2 5.0 4.2 

Denmark 5.6 4.5 5.8 5.8 5.4 

Estonia 4.7 3.1 5.6 4.6 4.5 

Finland 5.4 5.0 5.2 5.5 5.3 

France 5.3 5.5 6.4 6.3 5.9 

Germany 5.3 4.9 5.2 5.5 5.2 

Greece 4.6 3.0 4.8 5.4 4.5 

Hungary 4.0 3.8 3.2 4.6 3.9 

Ireland 4.4 4.0 5.0 5.5 4.7 

Italy 4.4 4.1 4.7 4.9 4.5 

Latvia 3.6 4.6 4.9 5.7 4.7 

Lithuania 4.8 4.6 4.8 4.9 4.8 

Luxembourg 5.5 5.0 4.4 5.6 5.1 

Netherlands 6.4 5.7 6.4 6.4 6.2 

Poland 4.3 3.9 4.5 4.8 4.4 

Portugal 6.0 4.2 4.9 5.0 5.0 

Romania 3.0 2.8 3.9 4.6 3.6 

Slovakia 4.0 4.0 3.1 3.8 3.7 

Slovenia 4.9 3.1 4.7 4.6 4.3 

Spain 5.7 5.4 5.4 5.6 5.5 

Sweden 5.3 4.0 5.3 5.7 5.1 

United Kingdom 4.9 4.3 5.2 5.3 4.9 

Mean 4.8 4.2 4.8 5.2 4.8 

* Scores are on a 1 to 7 scale, where 7 represents the optimal situation or ‘frontier’. 
** The arithmetic mean of the components’ values of the quality of transport infrastructure in a territory. 

Source: calculated and compiled by the authors based on Komarova et al., 2022. 
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Table 7 shows the scores of the EU countries for the components of the quality of transport infrastructure in a 

territory covered by the TTDI: (1) quality of road infrastructure; (2) quality of railroad infrastructure; (3) quality 

of port infrastructure; (4) quality of air transport infrastructure. According to the research methodology, the EU 

countries with developed transport infrastructure scored above the mean, and the EU countries with 

underdeveloped transport infrastructure – scored below the mean.  
 

The following table classifies the EU countries with developed and underdeveloped transport infrastructure 

according to the TTDI. Also, it identifies those components of the quality of transport infrastructure which are 

developed or underdeveloped in each particular country of the EU. 
 
Table 8. EU countries with developed and underdeveloped transport infrastructure according to the Territory Transport Development Index 

(TTDI), n = 27 EU countries, 2019 

 
Type of 

transport 

infrastructure 

Quality of road 

infrastructure 

Quality of railroad 

infrastructure 
Quality of port 

infrastructure 
Quality of  

air transport 

infrastructure 

Overall quality  

of transport 

infrastructure 

Developed 

transport 

infrastructure 

(above the 

mean) 

Austria, Croatia, 

Cyprus, Denmark, 

Finland, France, 

Germany, 

Luxembourg, 

Netherlands, 

Portugal, Slovenia, 

Spain, Sweden, 

United Kingdom 
 

Austria, Czechia, 

Denmark, Finland, 

France, Germany, 

Latvia, Lithuania, 

Luxembourg, 

Netherlands, 

Portugal, Spain, 

United Kingdom 
 

Belgium, Denmark, 

Estonia, Finland, 

France, Germany, 

Greece, Ireland, 

Latvia, Lithuania, 

Netherlands, 

Portugal, Spain, 

Sweden, United 

Kingdom 

Austria, Belgium, 

Denmark, Finland, 

France, Germany, 

Greece, Ireland, 

Latvia, 

Luxembourg, 

Netherlands, Spain, 

Sweden, United 

Kingdom 

Austria, Belgium, 

Cyprus, Denmark, 

Finland, France, 

Germany, Lithuania, 

Luxembourg, 

Netherlands, Portugal, 

Spain, Sweden, United 

Kingdom 

Underdevelope

d transport 

infrastructure 

(below the 

mean) 

Belgium, Bulgaria, 

Czechia, Estonia, 

Greece, Hungary, 

Ireland, Italy, 

Latvia, Lithuania, 

Poland, Romania, 

Slovakia  

Belgium, Bulgaria, 

Croatia, Estonia, 

Greece, Hungary, 

Ireland, Italy, 

Poland, Romania, 

Slovakia, Slovenia, 

Sweden 

Austria, Bulgaria, 

Croatia, Cyprus, 

Czechia, Hungary, 

Italy, Luxembourg, 

Poland, Romania, 

Slovakia, Slovenia 

Bulgaria, Croatia, 

Cyprus, Czechia, 

Estonia, Hungary, 

Italy, Lithuania, 

Poland, Portugal, 

Romania, Slovakia, 

Slovenia 

Bulgaria, Croatia, 

Czechia, Estonia, 

Greece, Hungary, 

Ireland, Italy, Latvia, 

Poland, Romania, 

Slovakia, Slovenia 

Source: compiled by the authors based on the data from Table 7. 
 

As Table 8 shows, the transport infrastructure of the 13 EU countries can be considered underdeveloped 

according to its quality. As with the case with the GCI, these are preferably the countries of Central, Eastern and 

Southern Europe countries, including Latvia. However, Finland's transport infrastructure measured by the TTDI 

(and the LPI (Table 6), as opposed to the GCI) is considered as developed. As for Ireland, this remains the only 

country in Western Europe, which is included in the list of countries with underdeveloped transport infrastructure 

(also according to the LPI (Table 6)) due to the relatively low quality of road and railroad infrastructure (Table 8).  

 

The following table presents a complete mapping of the state of development of the transport infrastructure of 

Latvia (as an example) according to all components of the quality of transport infrastructure covered by the TTDI. 
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Table 9. Mapping of the state of development of transport infrastructure of Latvia according to the Territory Transport Development Index 

(TTDI), 2019 
Strengths (above the mean) Weaknesses (below the mean) 

Quality of railroad infrastructure Quality of road infrastructure 

Quality of port infrastructure - 

Quality of air transport infrastructure - 

State of development of transport infrastructure 

Quality of road infrastructure Underdeveloped transport infrastructure 

Quality of railroad infrastructure Developed transport infrastructure 

Quality of port infrastructure Developed transport infrastructure 

Quality of air transport infrastructure Developed transport infrastructure 

Overall quality of transport infrastructure Underdeveloped transport infrastructure 

Source: compiled by the authors based on the data from Tables 7 and 8. 
 

As Table 9 shows, Latvia generally has an underdeveloped transport infrastructure, and this result was also for the 

GCI and the LPI. Interestingly, this result is due only to the shallow quality of the road infrastructure – 3.6 in 

Latvia versus 4.8 on average in the EU (Table 7). However, all other types of transport infrastructure in Latvia are 

considered developed. 

 

Thus, the results of the assessment of transport infrastructure in the EU countries are generally similar when using 

three different measurement tools – the GCI, the LPI and the TTDI. For example, Latvia has an underdeveloped 

transport infrastructure in all three indices. The situation is the same for assessments of the state of development 

of most EU countries' transport infrastructure in a particular country is developed, then in most cases, all three 

indices indicate this; if underdeveloped, this is also usually indicated by all indexes. As for Latvia, the results 

obtained differ from those of previous studies, which show that the business environment in Latvian regional 

towns has a developed multimodal transport network (Latviete, 2010). 

 

The following two tables present the results of measuring the state of development of production in the EU 

countries based on the calculation of industrial output, using the indicator of real output in the manufacturing, 

mining, electric, and gas industries (Table 10), as well as based on the calculation of total output of the territorial 

economy, using the GDP (Table 11). 
 

Table 10. Measurement of the state of development of territorial production, the industrial output, n = 27 EU countries, USD per capita, 

2019 
 

EU countries 

Industrial production in the territory, measured by the 

real output in the manufacturing, mining, electric, and 

gas industries 

Developed production  

(above the mean) 

Underdeveloped production  

(below the mean) 

Austria 10,224.8 Austria - 

Belgium 7,569.7 Belgium - 

Bulgaria 900.3 - Bulgaria 

Croatia 2,198.3 - Croatia 

Cyprus 2,062.9 - Cyprus 

Czechia 4,057.6 - Czechia 

Denmark 9,989.1 Denmark - 

Estonia 2,507.3 - Estonia 

Finland 9,439.6 Finland - 

France 6,307.3 France - 

Germany 9,082.7 Germany - 

Greece 3,754.3 - Greece 

Hungary 2,638.5 - Hungary 

Ireland 15,070.1 Ireland - 

Italy 7,253.0 Italy - 
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Latvia 1,347.0 - Latvia 

Lithuania 2,267.5 - Lithuania 

Luxembourg 11,397.9 Luxembourg - 

Netherlands 8,296.0 Netherlands - 

Poland 2,141.9 - Poland 

Portugal 3,690.8 - Portugal 

Romania 1,404.6 - Romania 

Slovakia 2,530.9 - Slovakia 

Slovenia 5,099.6 - Slovenia 

Spain 6,842.2 Spain - 

Sweden 9,760.0 Sweden - 

United Kingdom 8,482.7 United Kingdom - 

Mean 5,789.5 - - 

Source: compiled by the authors based on NationMaster.com, 2023. 
 

Table 11. Measurement of the state of development of territorial production, the Gross Domestic Product (GDP), n = 27 EU countries, 

USD per capita, 2019 
 

EU countries 

Overall production in the territory, 

including IT and financial services, etc., 

measured by the GDP per capita 

Developed production  

(above the mean) 

Underdeveloped production  

(below the mean) 

Austria 51,509.0 Austria - 

Belgium 46,724.3 Belgium - 

Bulgaria 9,267.4 - Bulgaria 

Croatia 14,815.9 - Croatia 

Cyprus 28,339.9 - Cyprus 

Czechia 22,850.3 - Czechia 

Denmark 60,692.4 Denmark - 

Estonia 22,989.9 - Estonia 

Finland 49,845.0 Finland - 

France 42,877.6 France - 

Germany 48,264.0 Germany - 

Greece 20,407.9 - Greece 

Hungary 15,923.8 - Hungary 

Ireland 76,098.6 Ireland - 

Italy 34,260.3 - Italy 

Latvia 18,032.0 - Latvia 

Lithuania 19,143.4 - Lithuania 

Luxembourg 114,234.2 Luxembourg - 

Netherlands 53,106.4 Netherlands - 

Poland 15,430.9 - Poland 

Portugal 23,186.3 - Portugal 

Romania 12,285.2 - Romania 

Slovakia 19,581.6 - Slovakia 

Slovenia 26,234.3 - Slovenia 

Spain 30,697.3 - Spain 

Sweden 53,873.4 Sweden - 

United Kingdom 42,558.0 United Kingdom - 

Mean 36,045.5 - - 

Source: compiled by the authors based on Schwab, 2019. 
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The following table compares the estimates of the state of development of production based on the two 

measurement tools: the industrial output (Table 10) and the GDP (Table 11). 

 
Table 12. Comparison of the state of development of production in a territory, the industrial output and the Gross Domestic Product 

(GDP), n = 27 EU countries, USD per capita, 2019 
State of development of 

production  

in a territory 

 

Measured by the industrial output per capita 

 

Measured by the GDP per capita 

Developed production  

(above the mean) 

 Austria, Belgium, Denmark, Finland, France, 

Germany, Ireland, Italy, Luxembourg, Netherlands, 

Spain, Sweden, United Kingdom 

Austria, Belgium, Denmark, Finland, France, 

Germany, Ireland, Luxembourg, Netherlands, 

Sweden, United Kingdom 
Underdeveloped 

production  

(below the mean) 

Bulgaria, Croatia, Cyprus, Czechia, Estonia, Greece, 

Hungary, Latvia, Lithuania, Poland, Portugal, 

Romania, Slovakia, Slovenia 

Bulgaria, Croatia, Cyprus, Czechia, Estonia, Greece, 

Hungary, Italy, Latvia, Lithuania, Poland, Portugal, 

Romania, Slovakia, Slovenia, Spain 

Source: compiled by the authors based on Tables 10 and 11 data. 
 

Table 12 shows that the only difference between the set of the EU countries with developed and underdeveloped 

production measured by the industrial output per capita and by the GDP per capita is Italy and Spain, which are 

considered to have a developed production measured by the industrial output and underdeveloped production 

measured by the GDP. All other EU countries have developed or underdeveloped production, regardless of the 

measurement tool (Tables 10 and 11), and this situation is analogous to measuring the state of development of 

transport infrastructure. 

 

As for Latvia, it has underdeveloped production in terms of industrial production per capita and GDP per capita 

(Tables 10 and 11), which is in line with the results of other studies. For example, Voronov concludes that most 

enterprises in Latvian towns, financed by local capital (usually up to 20,000 euros), cannot switch to high-value-

added production, which requires considerable investment (over 100,000 euros) (Voronov, 2022). Therefore, the 

need for external investors, internal financial savings, and top specialists leads to the preponderance of mid and 

low-tech enterprises in regional towns. Most such businesses involved in construction, metalworking, 

woodworking, maintenance and services generate low value added (Voronov, 2022).  

 

The approaches to the empirical interpretation of the transport infrastructure and measurement of the state of 

development of transport infrastructure based on the calculation of the GCI, the LPI and the TTDI, applied at the 

international level, cannot be applied within a country for measuring the productivity effects of transport 

infrastructure activity and for measuring the return on transport infrastructure investments. This is the main 

limitation of the research findings within this article. As mentioned in the Introduction to this article, in scientific 

space and Latvia, attempts are being made to solve this methodological weakness.  
 

For example, the analysis of the spatial determinants of productivity in the regions of Great Britain introduced by 

Rice and Venables (Rice & Venables, 2004; Rice et al., 2006) can be mentioned here. They divided regional 

space into commuting zones (in relation to the cities – centres of the ‘economic mass’), i.e. < 30-minute 

commuting zone, 30-40 minute commuting zone, 40-50 minute commuting zone, etc. In their research, they found 

that a robust and quantitatively important determinant of variations in productivity between NUTS3 regions of 

Great Britain is the proximity of each area to the centre of the ‘economic mass’ – the presence of a large 

population of working age within 80 minutes or less driving time (Rice & Venables, 2004; Rice et al., 2006). 

Thus, the concept of reachability of the territory – the time required to achieve the goal of relocation ‘from door to 

door’, using various types of relocation, including transport – was used for measuring the state of development of 

transport infrastructure in the mezo- and micro-territorial level. In Latvia, territorial reachability was used for 

measuring the state of development of transport infrastructure at the level of counties. To assess territorial 
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reachability, Latvian researchers Niedole and Averyanov used the graphic-analytical method based on 

isochronograms (Niedole & Averyanov, 2011).  
 

5. Conclusions 

 

In global scientific practice, there are two approaches to conceptual understanding transport infrastructure and 

production in a territory – the traditional narrow approach and the innovative broader approach. According to the 

first one, transport infrastructure is understood traditionally as the infrastructure for air transport, rail transport, 

road transport, water and inland transport (as part of the global competitiveness of a territory), but the production 

– as an industrial production, which refers to the output of industrial establishments and covers sectors such as 

mining, manufacturing, electricity, gas and steam and air-conditioning. In turn, the innovative approach refers to 

the trade- and transport-related infrastructure: ports, airports, roads, rail, warehousing / translating and relevant 

ICT (as part of the logistics performance of a territory). As for production, this broader approach refers to the 

Gross Domestic Product (GDP) as the overall production in the territory, including IT and financial services, etc. 
 

The assessment results of the state of transport infrastructure development in the EU countries are generally 

similar when using three different measurement tools – the GCI, the LPI and the TTDI. For example, Latvia has 

an underdeveloped transport infrastructure in all three indices. The situation is the same for assessments of the 

state of development of most EU countries' transport infrastructure in a particular country is developed, then in 

most cases, all three indices indicate this; if underdeveloped, this is also usually indicated by all indexes used. As 

for the state of development of production, the only difference between the set of the EU countries with developed 

and underdeveloped production measured by the industrial output per capita and by the GDP per capita in Italy 

and Spain, which are considered to have a developed production measured by the industrial output and 

underdeveloped production measured by the GDP. All other EU countries have developed or underdeveloped 

production, regardless of the measurement tool. For example, Latvia has underdeveloped production both in terms 

of industrial output and the GDP. 
 

Thus, the results of this study show that, firstly, there are two main approaches to the conceptual understanding of 

transport infrastructure and production – traditional (narrower) and innovative (wider); secondly, developed 

transport infrastructure and developed products in the EU country are interpreted empirically with scores above 

the EU average, thirdly, almost all EU countries demonstrate a developed or underdeveloped transport 

infrastructure and production, regardless of their measurement tools, i.e. different measurement tools show nearly 

the same result. Based on the analysis of previous studies, the authors put forward a hypothesis that the priority 

for the economic development of the territory in the modern world is precisely the developed transport 

infrastructure, which, in turn, stimulates the growth of production, and not vice versa. However, this hypothesis 

cannot yet be tested using the data obtained in the present study. 

 

The novelty of the obtained results lies in the empirical interpretation of the notions of transport infrastructure and 

production in a territory within the traditional and innovative approaches to conceptual understanding of transport 

infrastructure and production offered in the scientific literature. The authors' empirical interpretation of the 

transport infrastructure and territorial production is more relevant concerning the above notions than previous 

attempts (for example, such as the Index of transport infrastructure (Cigu et al., 2018)), and can be used by other 

researchers. Furthermore, the existing measurement tools are tested and compared. The results of this study, based 

on the use of various tools for measuring the state of development of transport infrastructure and production in the 

EU countries, can be used to implement policies in the transport and industrial sectors. The results obtained will 

also help the authors in the future, based on quantitative empirical data and case studies, to answer the ‘umbrella’ 

research question about what is a priority for the economic development of a territory: a developed transport 

infrastructure or a developed production, i.e. what is the priority for investments in the conditions of objectively 

limited resources? A limitation of this study is the macro-territorial level of analysis (especially regarding 

http://jssidoi.org/jesi/
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transport infrastructure), which means that transport infrastructure development is empirically interpretable and 

measurable for countries as a whole rather than for their internal regions. However, attempts are being made to 

solve this methodological weakness in scientific space and Latvia.  

 

In further research on the development of tools for measuring the state of development of transport infrastructure 

and production in a territory, it is necessary to pay attention to the internal regions of countries to identify the 

direction and nature of the relationship between the developed transport infrastructure and developed production 

in a territory at the mezzo-level. This is easier to implement in relation to output than transport infrastructure since 

tools for measuring the state of development of production in a territory, the industrial output and the GDP per 

capita are usually available for the countries' internal regions (Boronenko et al., 2014; Dauderstädt, 2021). 

Another important aspect for future research is that transport infrastructure must be viewed both as a whole and 

by the types of transport. Moreover, some traditionally industrial territories (countries or regions) in the Eastern 

and Central Europe faced falling industrial production and transition to the new smart specialization approach, 

which provides a better understanding of the region's specifics and the highest return on investment in innovation. 

As a result, some territories become more profitable to focus on applied research and transmit them into practice 

in relation to existing products and technological processes (Petrenko et al., 2019), but not on industrial 

production. Consequently, the purpose and type of transport infrastructure in such territories are also changing in 

a 'smart direction'. 

 

 

References 

 
Aamir, M., Masroor, S., Ali, Z. A., & Ting Ting, B. 2019. Sustainable Framework for Smart Transportation System: a case study of 

Karachi. Wireless Transport Communications, 106(2). https://doi.org/10.1007/s11277-019-06259-4  

 

Alonso, W. 1964. Location and Land Use. Massachusetts: Harvard University Press. https://doi.org/10.4159/harvard.9780674730854 

 

Aschauer, D. A. 1990. Highway capacity and economic growth. Economic Perspectives, 14, 14-24.  

 

Bole, D., Kumer, P., Gašperič, P., Kozina, J., Pipan, P., & Tiran, J. 2022. Clash of two identities: what happens to industrial identity in a 

post-industrial society? Societies, 12(2), 49. https://doi.org/10.3390/soc12020049  

 

Boronenko, V., Mensikovs, V., & Lavrinenko, O. 2014. The impact of EU accession on the economic performance of the countries’ 

internal (NUTS 3) regions. Journal of Economics and Business (Proceedings of Rijeka Faculty of Economics), 32(2), 313-341.  

 

Boruch, A. 2014. Development of transport infrastructure and economic growth of Latvia. Proceedings of the 53rd International Scientific 

Conference of Daugavpils University. Retrieved from https://dukonference.lv/files/proceedings_of_conf/53konf/ekonomika/Boruch.pdf   

 

Chen, Y., & Silva, E. A. 2021. Smart transport: a comparative analysis using the most used indicators in the literature juxtaposed with 

interventions in English metropolitan areas. Transportation Research Interdisciplinary Perspectives, 10, 100371. 

https://doi.org/10.1016/j.trip.2021.100371 

 

Cigu, E., Agheorghiesei, D. T., Gavriluţă, A. F., & Toader, E. 2018. Transport infrastructure development, public performance and long-

run economic growth: a case study for the EU-28 countries. Sustainability, 11(1). https://doi.org/10.3390/su11010067  

 

Dauderstädt, M. 2021. Cohesive growth in Europe: a tale of two peripheries. Intereconomics, 56(2), 120–126. 

https://doi.org/10.1007/s10272-021-0964-y  

 

Dwight Hines, J. 2011. The post-industrial regime of production/consumption and the rural gentrification of the New West Archipelago. 

Antipode, 44(1), 74-97. https://doi.org/10.1111/j.1467-8330.2011.00843.x 

 

Ferrari, C., Bottasso, A., Conti, M., & Tei, A. 2019a. Economic Role of Transport Infrastructure: Theory and Models. Elsevier Inc. 

https://doi.org/10.1016/C2016-0-03558-1 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.4(21)
https://doi.org/10.1007/s11277-019-06259-4
https://doi.org/10.4159/harvard.9780674730854
https://sciprofiles.com/profile/2346971
https://sciprofiles.com/profile/2079765
https://sciprofiles.com/profile/author/aEFHWUttK292L0o1cGZITnRLeFlZTXdxMm9rbzFVYllZckNrd1E1RzNZcz0=
https://sciprofiles.com/profile/2079672
https://doi.org/10.3390/soc12020049
https://dukonference.lv/files/proceedings_of_conf/53konf/ekonomika/Boruch.pdf
https://doi.org/10.1016/j.trip.2021.100371
https://doi.org/10.3390/su11010067
https://www.intereconomics.eu/
https://doi.org/10.1007/s10272-021-0964-y
https://onlinelibrary.wiley.com/journal/14678330
file:///C:/Users/271/AppData/Local/Microsoft/Windows/INetCache/271/Downloads/44(1
https://doi.org/10.1111/j.1467-8330.2011.00843.x
https://doi.org/10.1016/C2016-0-03558-1


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2022.10.4(21) 

 

354 

 

Ferrari, C., Bottasso, A., Conti, M., & Tei, A. 2019b. The economics of transport infrastructure. Economic Role of Transport 

Infrastructure: Theory and Models, Chapter 2, 5–38. https://doi.org/10.1016/B978-0-12-813096-4.00002-0 

 

Fujita, M. M., Krugman, P., & Venables, A. J. 1999. The Spatial Economy – Cities, Regions and International Trade. Cambridge, 

Massachusetts and London. https://doi.org/10.7551/mitpress/6389.001.0001 

 

Fujita, M. M., Thisse, J. F. 2002. Economics of Agglomeration – Cities, Industrial Location and Regional Growth. Cambridge: Cambridge 

University Press. https://doi.org/10.1017/CBO9780511805660  

 

Garcia-Mila, H. C., McGuire, T. J. 1992. The contribution of publicly provided inputs to states' economies. Regional Science and Urban 

Economics, 22, 229–241. https://doi.org/10.1016/0166-0462(92)90013-Q 

 

Garofoli, G. 1993. Economic development, organization of production and territory. Revue d'économie industrielle, 64, 22–37. 

https://doi.org/10.3406/rei.1993.1475 

 

Gherghina, Ş. C., Onofrei, M., Vintilă, G., & Armeanu, D. Ş. 2018. Empirical evidence from EU-28 countries on resilient transport 

infrastructure systems and sustainable economic growth. Sustainability, 10(8). https://doi.org/10.3390/su10082900  

 

Hulten, C. R., & Schwab, R. M. 1991. Public capital formation and the growth of regional manufacturing industries. National Tax Journal, 

44, 121–134. https://doi.org/10.1086/NTJ41788927  

 

Iimi, A., You, L., Wood-Sichra, U. 2018. Crop production, transport infrastructure, and agribusiness nexus: evidence from Madagascar. 

Policy Research Working Paper No. 8486. Washington, DC: World Bank. https://doi.org/10.1596/1813-9450-8486  

 

Jaramillo, C. F., Freund, C., Reis, J. G., Arvis, J. F., Wiederer, Ch. K., Ojala, L. M., Shepherd, B. A., Raj, A. U. L., Dairabayeva, K. S., & 

Kiiski, T. M. M. 2018. Connecting to Compete 2018: Trade Logistics in the Global Economy – The Logistics Performance Index and its 

Indicators. Washington, D.C.: World Bank Group. Retrieved from 

http://documents.worldbank.org/curated/en/576061531492034646/Connecting-to-compete-2018-trade-logistics-in-the-global-economy-the-

logistics-performance-index-and-its-indicators  

 

Kamols, U., Ivanova, S., & Kamola, L. 2014. Industrial development of Latvia and its major cities and towns. Proceedings of the ХII 

International Scientific Conference “Management and Engineering '14”, Riga Technical University.  

 

Komarova, V., Balodis, J., Čižo, E., Kokarevica, A., & Selivanova-Fyodorova, N. 2022. Elaboration of the Territory Transport 

Development Index for the world countries. Social Sciences Bulletin, 35(2), 37-58. https://doi.org/10.9770/szv.2022.2(2) [in Russian] 

 

Kotane, I., & Kuzmina-Merlino, I. 2017. Analysis of small and medium-sized enterprises’ business performance evaluation practice in the 

transportation and storage services sector in Latvia. Procedia Engineering, 178, 182-191. https://doi.org/10.1016/j.proeng.2017.01.093  

 

Kuzmina-Merlino, I., Skorobogatova, O., Schmidtke, N., & Behrendt, F. 2018. The financial and economic aspects of transport 

infrastructure development in Latvia. Transport and Telecommunication, 19(3), 203-212. https://doi.org/10.2478/ttj-2018-0017  

 

Latviete, I. 2010. Assets of the European Union funds on the regional development in Latvia, Research for Rural Development, 2, 55–62. 

Retrieved from https://llufb.llu.lv/conference/Research-for-Rural-Development/2010/LatviaResearchRuralDevel2010-16th_volume2-55-

62.pdf  

 

Melo, P. C., Graham, D. J., & Brage-Ardao, R. 2013. The productivity of transport infrastructure investment: a meta-analysis of empirical 

evidence. Regional Science and Urban Economics, 43(5), 695-706. https://doi.org/10.1016/j.regsciurbeco.2013.05.002 

 

Mesjasz-Lech, A., & Wlodarczyk, A. 2022. The role of logistics infrastructure in the development of sustainable road transport in Poland. 

Research in Transportation Business and Management, 44(SI), 100841. https://doi.org/10.1016/j.rtbm.2022.100841 

 

Moses, L. N. 1958. Location and the theory of production. Quarterly Journal of Economics, 78, 259-272. https://doi.org/10.2307/1880599  

 

Munnell, A. H. 1992. Policy watch: infrastructure investment and economic growth. Journal of Economic Perspectives, 6, 189-198. 

https://doi.org/10.1257/jep.6.4.189 

 

NationMaster.com. 2023. Countries Compared by Industry – Value added – Current US$ per capita. International Statistics. Retrieved 

from https://www.nationmaster.com/country-info/stats/Industry/Value-added/Current-US$-per-capita  

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.4(21)
https://doi.org/10.1016/B978-0-12-813096-4.00002-0
https://doi.org/10.7551/mitpress/6389.001.0001
https://doi.org/10.1017/CBO9780511805660
https://doi.org/10.1016/0166-0462(92)90013-Q
https://doi.org/10.3406/rei.1993.1475
https://doi.org/10.3390/su10082900
https://doi.org/10.1086/NTJ41788927
https://doi.org/10.1596/1813-9450-8486
http://documents.worldbank.org/curated/en/576061531492034646/Connecting-to-compete-2018-trade-logistics-in-the-global-economy-the-logistics-performance-index-and-its-indicators
http://documents.worldbank.org/curated/en/576061531492034646/Connecting-to-compete-2018-trade-logistics-in-the-global-economy-the-logistics-performance-index-and-its-indicators
https://doi.org/10.9770/szv.2022.2(2)
https://www.researchgate.net/journal/Procedia-Engineering-1877-7058
https://doi.org/10.1016/j.proeng.2017.01.093
https://doi.org/10.2478/ttj-2018-0017
https://llufb.llu.lv/conference/Research-for-Rural-Development/2010/LatviaResearchRuralDevel2010-16th_volume2-55-62.pdf
https://llufb.llu.lv/conference/Research-for-Rural-Development/2010/LatviaResearchRuralDevel2010-16th_volume2-55-62.pdf
https://llufb.llu.lv/conference/Research-for-Rural-Development/2010/LatviaResearchRuralDevel2010-16th_volume2-55-62.pdf
https://doi.org/10.1016/j.regsciurbeco.2013.05.002
https://doi.org/10.1016/j.rtbm.2022.100841
https://doi.org/10.2307/1880599
https://doi.org/10.1257/jep.6.4.189
https://www.nationmaster.com/country-info/stats/Industry/Value-added/Current-US$-per-capita


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2022.10.4(21) 

 

355 

 

Niedole, I. & Averyanov, D. 2011. The significance of the development of transport infrastructure for the use of territorial resources. 

Sustainable Spatial Development, 3, 20-25. Retrieved from https://ortus.rtu.lv/science/lv/publications/12593 [in Latvian] 

 

Orynbassarova, Y., Abzalbek, E., Pritvorova, T., & Petrenko, Y. 2019. Regional and product profile of post-industrial services in the 

economy of Kazakhstan. Insights into Regional Development, 1(4), 343-355. https://doi.org/10.9770/ird.2019.1.4(5) 

 

Petrenko, Y., Vechkinzova, E., & Antonov, V. 2019. Transition from the industrial clusters to the smart specialization: a case study, 

Insights into Regional Development, 1(2), 118-128. https://doi.org/10.9770/ird.2019.1.2(3) 

 

Prus, P., & Sikora, M. 2021. The impact of transport infrastructure on the sustainable development of the region – case study. Agriculture, 

11, 279. https://doi.org/10.3390/agriculture11040279  

 

Purwanto, A. J., Heyndrickx, Ch., Kiel, J., Betancor, O., Socorro, M. P., Hernandez, A., Eugenio-Martin, J. L., Pawlowska, B., Borkowski, 

P., &  Fiedler, R. 2017. Impact of transport infrastructure on the international competitiveness of Europe. Transportation Research 

Procedia, 25, 2877-2888. https://doi.org/10.1016/j.trpro.2017.05.273 

 

Rice, P., & Venables, A. 2004. Spatial determinants of productivity: analysis for the regions of Great Britain. CEP Discussion Paper No. 

642. https://doi.org/10.1016/j.regsciurbeco.2006.03.006  

 

Rice, P., Venables, A., & Patacchini, E. 2006. Spatial determinants of productivity: analysis for the regions of Great Britain. Regional 

Science and Urban Economics. https://doi.org/10.1016/j.regsciurbeco.2006.03.006  

 

Selivanova-Fyodorova, N., Komarova, V., Lonska, J., & Mietule, I. 2019. Differentiation of internal regions in the EU countries. Insights 

into Regional Development, 4(1). https://doi.org/10.9770/ird.2019.1.4(7)  

 

Skorobogatova, O., & Kuzmina-Merlino, I. 2017. Transport infrastructure development performance. Procedia Engineering, 178, 319-329. 

https://doi.org/10.1016/j.proeng.2017.01.056 

 

Schwab, K. (Ed.) 2019. The Global Competitiveness Report 2019. Geneva: World Economic Forum. Retrieved from 

https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf 

 

Šimelytė, A., & Tvaronaviciene, M. 2022. Technology transfer from Nordic capital parenting companies to Lithuanian and Estonian 

subsidiaries or joint capital companies: the analysis of the obtained primary data. Data, 7(10), 139. https://doi.org/10.3390/data7100139 

 

Ushakov, D., Dudukalov, E., Mironenko, E., & Shatila, Kh. 2022. Big data analytics in smart cities’ transportation infrastructure 

modernization. Transportation Research Procedia, 63, 2385-2391. https://doi.org/10.1016/j.trpro.2022.06.274  

 

Voronov, V. V. 2022. Small towns of Latvia: disparities in regional and urban development. Baltic Region, 14(4), 39-56. 

https://doi.org/10.5922/2079-8555-2022-4-3  

 

Wang, L., Xue, X., Zhao, Z., & Wang, Z. 2018. The impacts of transportation infrastructure on sustainable development: emerging trends 

and challenges. International Journal of Environmental Research and Public Health, 15(6), 1172. https://doi.org/10.3390/ijerph15061172    

 

Wang, X., Dong, F., Pan, Y., Liu, Y. 2022. Transport infrastructure, high-quality development and industrial pollution: fresh evidence from 

China. International Journal of Environmental Research and Public Health, 19, 9494. https://doi.org/10.3390/ijerph19159494  

  

Weber, M. 1928. Theory of the Location of Industries. Chicago: University of Chicago.  

 

Yong, L. 2021. Why industrial development matters now more than ever before. Industrial Analytics Platform. Retrieved from 

https://iap.unido.org/articles/why-industrial-development-matters-now-more-ever  

 

Zhang, B.S., & Qi, R.K. 2021. Transportation Infrastructure, Innovation Capability, and Urban Economic Development. Transformations 

in Business & Economics, Vol. 20, No 3C (54C), pp.526-545. 
 

 

Funding: This research was funded by Daugavpils University, Latvia.  

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.4(21)
https://ortus.rtu.lv/science/lv/publications/12593
https://doi.org/10.9770/ird.2019.1.4(5)
https://doi.org/10.9770/ird.2019.1.2(3)
https://doi.org/10.3390/agriculture11040279
https://doi.org/10.1016/j.trpro.2017.05.273
https://doi.org/10.1016/j.regsciurbeco.2006.03.006
https://www.researchgate.net/journal/Regional-Science-and-Urban-Economics-0166-0462
https://www.researchgate.net/journal/Regional-Science-and-Urban-Economics-0166-0462
https://doi.org/10.1016/j.regsciurbeco.2006.03.006
https://doi.org/10.9770/ird.2019.1.4(7)
https://doi.org/10.1016/j.proeng.2017.01.056
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
http://dx.doi.org/10.3390/data7100139
https://doi.org/10.1016/j.trpro.2022.06.274
https://doi.org/10.5922/2079-8555-2022-4-3
https://doi.org/10.3390/ijerph15061172
https://doi.org/10.3390/ijerph19159494
https://iap.unido.org/articles/why-industrial-development-matters-now-more-ever


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2022.10.4(21) 

 

356 

 

Author Contributions: V. Komarova – developing the plan and design of the research, theoretical justification of 

methodological approach to conceptualization, empirical interpretation and measurement of the developed transport 

infrastructure and developed production in a territory; E. Čižo – literature review, theoretical justification of methodological 

approach to conceptualization, empirical interpretation and measurement of the developed transport infrastructure and 

developed production in a territory, collection and preparation of empirical material for quantitative analysis; J. Balodis – 

development of methodology for the empirical study, selection and justification of research methods, collection and 

preparation of empirical material for quantitative analysis; A. Kokarevica – literature review, analysis of the obtained data, 

writing and translation of the text into English; O. Ruza – selection and justification of research methods, analysis of the 

obtained data, proofreading and technical editing of text, tables and figures, correction of errors and typos; J. Kudins –

analysis of the obtained data, proofreading and technical editing of text, tables and figures, correction of errors and typos. All 

authors have read and agreed to the published version of the manuscript. 

 

Vera KOMAROVA is Dr.oec., Mg. translat., the Leading researcher at the Social Investigations Centre of the Institute of 

Humanities and Social Sciences of Daugavpils University (Latvia). She is the expert of the Latvian Council of Science in the 

field of economics and entrepreneurship, economic and social geography, sociology and social work, and other social 

sciences, as well as the external expert of the COST Association. Research interests: regional economics, sustainable 

development, economic research methodology, quantitative methods. 

ORCID ID: https://orcid.org/0000-0002-9829-622X 

 

Edmunds ČIŽO is a Science Doctor (PhD) in Economics and Business, Assistant professor at the Department of Economics 

of Daugavpils University (Latvia). He is the expert of the Latvian Council of Science in the field of economics and 

entrepreneurship. Research interests: industrial and regional economics, sustainable economic development, economic 

research methodology. 

ORCID ID: https://orcid.org/0000-0003-0654-2962  

 

Janis BALODIS is a Doctoral student at the Faculty of Social Sciences at Daugavpils University (Latvia). Research 

interests: regional development, economy of transport, quantitative research methods, data analysis.  

ORCID ID: https://orcid.org/0000-0001-5668-8041  

 

Anita KOKAREVICA is a Science Doctor (Ph.D.) in Economics and Business, Assistant professor at the Department of 

Public Health and Epidemiology of the Faculty of Public Health and Social Welfare of Riga Stradinsh University (Latvia). 

Research interests: regional economics, sustainable economic development, quantitative research methods. 

ORCID ID: https://orcid.org/0000-0001-6173-0910  

 
Oksana RUZA is Dr.oec., Assistant professor, Researcher at the Social Investigations Centre of the Institute of Humanities 

and Social Sciences of Daugavpils University (Latvia). She is the expert of the Latvian Council of Science in the field of 

economics and entrepreneurship, sociology and social work. Research interests: regional economics, industrial economics, 

finances.  

ORCID ID: https://orcid.org/0000-0002-6194-3841  

 

Janis KUDINS is a Science Doctor (Ph.D.) in Economics and Business, Assistant professor at the Department of Economics 

of Daugavpils University (Latvia). Research interests: economic data analysis, sustainable development, production theory.  

ORCID ID: https://orcid.org/0000-0002-7028-1835 

 

                  
To make your research more visible, join the Twitter account of ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES: 

@Entrepr69728810  

 

Copyright © 2023 by author(s) and VsI Entrepreneurship and Sustainability Center 

This work is licensed under the Creative Commons Attribution International License (CC BY). 

http://creativecommons.org/licenses/by/4.0/ 

  

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.4(21)
https://orcid.org/0000-0002-9829-622X
https://orcid.org/0000-0003-0654-2962
https://orcid.org/0000-0001-5668-8041
https://www.rsu.lv/en/faculty-public-health-and-social-welfare
https://orcid.org/0000-0001-6173-0910
https://orcid.org/0000-0002-6194-3841
https://orcid.org/0000-0002-7028-1835
http://creativecommons.org/licenses/by/4.0/


       

    ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

                 2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(22) 

 

                                              
              Publisher 
http://jssidoi.org/esc/home 

       

357 

 

THE RISKS OF MISUSING SOCIAL NETWORKS IN THE CONTEXT OF HYBRID THREAT* 

 

Bohuslava Mihalčová ¹, Antonín Korauš ², Stanislav Šišulák 3, Peter Gallo 4, Jozef Lukáč 5 

  

1,5 Faculty of Business Economy of the University of Economics in Bratislava with seat in Košice, Tajovského 13, 04001 

Košice, Slovak Republic 
2,3 Academy of the Police force in Bratislava, Sklabinská 1, 835 17 Bratislava, Slovak Republic 

4 University of Presov, Faculty of Art, St. 17, Novembra č.15 080 01 Prešov, Slovak Republic 

 

E-mails:1 bohuslava.mihalcova@euba.sk; 2antonin.koraus@minv.sk;  2stanislav.sisulak@akademiapz.sk;  
2peter.gallo1@unipo.sk;  5jozef.lukac@euba.sk  

   

Received 11 February 2023; accepted 14 June 2023; published 30 June 2023 

  
Abstract. The world today is ceaselessly under the influence of changing conditions and threats. The contemporary digital age enables the 

provision of information that serves not only as common information but also as disinformation and hoaxes. This risk is high, specifically 

on social networks, dramatically impacting society. The paper's main objective is to point out the danger of misusing social networks to 

spread disinformation as a hybrid threat to influence people's thinking and behaviour, thus endangering democratic processes in developed 

democratic countries. The study, which focused on the risks of misusing social networks, was conducted using the questionnaire method 

and was subsequently assessed using statistical tests. The results indicate no link between age and the ability to distinguish desinformation, 

and that age does not influence the effects of disinformation. However, we did find the opposite result in terms of education, where people 

with lower education share hoaxes and disinformation more. Alternative media, whose posts are shared by more than 20% of social 

network users, have a relatively strong presence in our environment. The possibilities of spreading disinformation are also evident in the 

social impacts on users, who, according to our study, fear lowering their economic well-being. The study focuses on the effects of social 

networks on individuals' thinking and behaviour. Because we consider this issue insufficiently studied thus far, attention must also be paid 

to it in the future. 
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1. Introduction  

 

Misusing social media as an instrument for hybrid threats and modern hybrid warfare is unsurprising 

(Tvaronavičienė et al., 2020; Milbradt et al., 2023). And it is specifically Internet technology that has been 

developed to meet the needs of information age warfare. Around 2006, Web 2.0 began allowing Internet users to 

create "news" content instead of just consuming it online. An individual can thus decide what is essential for them 

to know. Users not only choose news and media but also create these things themselves, declaring their own 

views, often without considering their truth and their effect on individuals and society. The social nature of people 

ultimately led also to the creation of virtual networks in the past. 

  

On the one hand, social networks are necessary in today's digital age; on the other hand, they have become a node 

for information operations and cyber warfare. Social networks enable people who share interests and activities 

across political, economic and geographic spectra to connect. An ever-increasing number of individuals are 

searching the Internet and social media to fulfil cognitive, affective, personal, integrational, and social 

integrational needs in a stress-free way. Aside from fulfilling such requirements, social networks impact everyday 

life, including relationships, school, religion, entertainment and family. People use social networks to obtain 

information about the personalities and behaviours of potential employees, and a presence on social networks also 

contributes to a new form of abusive communication. Academic research has pointed out many socio-

technological explanations for this behaviour, including the anonymity provided through interpersonal 

communication, factors related to boredom or attention-seeking, or the result of more polarised online 

discussions. The impact of this abuse has been manifested in the rise in online cyberbullying and so-called 

trolling, and there has also been a significant increase in political violence through the misuse of social media 

platforms (Hawi & Samaha, 2017). To understand the given issue, the authors decided to examine the impact that 

the modern trend of using social media is having on people. The authors' primary objective is to point out the 

danger of misuse of social networks for spreading disinformation as a hybrid threat aimed at influencing people's 

thinking and behaviour, thus endangering democratic processes in developed democratic countries. 
  

2. The current state of domestic and foreign knowledge       

    
Hybrid threats and disinformation are not new concepts; they are not even an achievement of the 21st century or 

the current information age. The famed Chinese general Sun Tzu refers to the strategy of indirect combat using 

lies and fraudulent messages as early as in the 6th century BCE in his work The Art of War, where he states that 

the best war is the one that has not even started. In his view, military art is a struggle for advantage or gain 

without the clatter of weapons. Sun Tzu is considered the most significant military strategist of all time. His 

strategic art rested in the proposition, "Never declare battle tactics in advance. Herein lies the mastery of the 

victors of wars". In his work, Sun Tzu focuses much more on alternatives to war than on armed battle, considering 

such alternatives as robbery, delay, spies, lies and false, deceptive information or forming and maintaining 

alliances. Palau-Sampio et al. (2022) point out that we can also find textbook examples of the use of 

disinformation in ancient Greece from the period of the Greco-Persian wars, when the Athenian duke 

Themistocles, for example, defeated the Persian king Xerxes in some battles with the help of false messages sent 

through supposedly escaped enslaved people. 

 

Another excellent strategist was Philip II of Macedonia, who implemented significant military reforms during his 

reign and initiated the most glorious period of old Macedonia. He succeeded in stabilizing the situation 

domestically and abroad and gradually launched Macedonia's expansionist policy using military force, especially 

diplomacy. A significant strategist of the 18th century was Napoleon Bonaparte, a renowned French duke and 

later emperor who conquered much of Europe in the early 19th century and changed the world. Napoleon was 

born on the island of Corsica and rose quickly by serving in the army during the French Revolution. After gaining 

political power in France, he was crowned emperor in 1804. His strategic strength consisted not only in the 
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military might of his army but also in four fundamental strategic innovations, one of which was a circumvention 

strategy based on information about the enemy, deceiving him with fake news and diplomacy. We can also 

observe hybrid threats or elements of them in the practices of Germany during the Second World War. The 

Germans used not only political means but also propaganda, information and resources of an economic nature 

(Lukáčová, 2019). The modern history of the 21st century relating to this concept began in 2008 when Russia and 

separatists declared the independence of two regions of Georgia (Abkhazia and South Ossetia). The Russians 

began using hybrid threats on a larger scale in 2014, when they annexed Crimea. This involved deploying 

unmarked soldiers (green men), mobilizing domestic paramilitary groups supported by the intelligence services 

and the cyber and information operations that have become typical tactics used in eastern Ukraine. At present, the 

importance of such a hybrid threat in Russia's military conflict in Ukraine is deepening, while the dimension of 

direct military conflict between the armed forces of these two countries is also increasing. The significance of the 

hybrid threat is multiplied by aerial missile and artillery attacks on schools, hospitals, residential buildings and 

essential infrastructure. These methods cast a shadow over the free-thinking of the citizens of the war-stricken 

regions, limit the resolution of the resistance and disrupt the completeness of Ukraine's offensive activities. The 

crucial goal of Russian hybrid threats is to disrupt the spontaneous will of the Ukrainian people to defend 

themselves against the aggressor.  

 

The development and ever-increasing use of digital technologies have revolutionized how we acquire information 

and make a wide range of decisions. Spreading news via the Internet or updating statuses on social networks can 

be done by almost anyone through social networks. A prerequisite for effective research in this area is a thorough 

analysis of the environment, the region, the European Union or a global comment (Linkov, 2019). Hybrid threats 

of the 21st century are a challenge for all countries, and we are generally seeing a growing sense of insecurity and 

friction in communities. The reach and impact of hybrid threats are asymmetric, complex and ambiguous 

(Treverton, 2018). The users of social networks, and not only in Un-recognized countries, enter personal and 

private information (e.g. family status, date of birth, name of work/school, e-mail address, telephone numbers and 

even residential address) onto these networks, and this information can fall into the wrong hands and be used to 

harm users in both the virtual and real worlds (Fire et al., 2014). Privacy threats can be generally categorized as 

threats to the privacy of information, physical privacy, and state privacy (O'Brolcháin et al., 2016). The misuse of 

social media is causing increased levels of harm for larger populations and groups of users compared to previous 

decades, as we registered a record amount of social media use during the COVID-19 pandemic (Luo et al. 2022).  

 

To reduce security risks on social networks, combinations of five solutions, the simultaneous use of which will 

help the user, have been proposed. This is mainly in restricting the sharing of certain information, setting the 

personal data of the social network user, securing access to applications, or thinking twice about how you use the 

social network approach (Sadeghian et al., 2013). The result of Atkinson and Chiozza (2021) research is that 

women (rather than men) and internationalists (rather than nationalists) are the people who make a more critical 

distinction between targeted surveillance, which is acceptable to them, and blanket surveillance, which they are 

unwilling to respect. In their research, Kirichenko et al. (2018) focus on the basic methods of graph theory and 

data mining, which he uses to analyze social networks. He examines the security risks of social networks, 

concentrating on detecting network communities, community leaders, network detection experts and text 

information clustering, among others. 

 

Popularizing social networks among users also influences public administration, intending to create a system of 

open administration, thus changing the relationship between a government and its citizens. The consequences of 

using social networks and security in e-government should become a subject of research. The security threats a 

citizen can find on social networks are methodically assessed and classified according to selected criteria. The 

essential criteria are the gathering of confidential information, a loss of reputation in government-to-citizen (G2C) 

relations and the organizing of socio-political conflicts (Alguliyev et al., 2018). For example, based on a study by 
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Pathe Duarte (2020), cyber-attacks in Portugal by foreign groups aiming to collect information and data have 

increased in recent years, which causes governmental and private critical infrastructure to become vulnerable. 

 

Dragos et al. (2020) report on studies that used different approaches to identify hidden patterns in social media 

texts, where the text is highly unstructured, arrives with a mixture of modalities and potentially has incorrect 

spatiotemporal errors. The study states that the uncoupled use of machine-learning models and semantically 

driven approaches in social media data mining has several areas for improvement. Tagarev and Sharkov (2016) 

address the proactive identification of advanced hybrid threats in modern social networks. Since these threats are 

invisible and require the long-term comprehensive monitoring of technologies and users, a mixed methodological 

framework is proposed for them. Mareš and Mlejnková (2023) state that pan-Slavism and Slavophilia are being 

used to mobilize specific actors within Czech politics who undermine the official, pro-Western orientation of the 

Czech Republic. 

 

Hybrid threats are one of the new security challenges in Europe and can shape the continent's future in terms of 

current geopolitical developments. The policy of the EU is that the primary responsibility for combatting them 

lies with member states and that NATO's mandate for the security of Europe makes it an essential partner for the 

military and conventional aspects of deterrence when handling hybrid threats (Lonardo, 2021). Hybrid threats are 

also monitored from the viewpoint of media, which starts with recognizing the extent of such threats. The target 

here is society, not armies, and they examine how the cyber dimension and social media offer new, low-cost 

methods of attack (Treverton et al., 2018). Research by Tagarev and Sharkov (2016) outlines a general model of 

the hybrid nature of terrorism, accenting the role of modern cyberspace and reminding institutions to look deeper 

into the issue from both the technological and human sides to contribute to a more secure future for the world. In 

the view of Bodnar-Pidhurska et al. (2022), the battle against hybrid challenges should focus on developing and 

implementing new innovative technologies intended to reduce the release of harmful information into the 

environment while also updating the issue of the still forming ecological awareness of employees and the 

ecological code of businesses, which affect the environment of their social networks. Industry 4.0 and intelligent 

manufacturing are associated with cybernetic systems housing and controlled by collective intelligence. Research 

in this area has found a particular analogy between the (cognitive) resistance of human and artificial intelligence 

towards mental hacks (particular hybrid adversary activity) and proposed approaches to teaching resistance using 

special training techniques (Kaiková et al., 2022). 

 

3. Selected social network platforms and ways of spreading disinformation there 

 

Among the most crucial social network platforms are Facebook, Instagram and Twitter. Facebook, founded in 

2004 by Mark Zuckerberg, is currently the largest social network in the world, with roughly 3 billion active users. 

It allows users to connect with people, companies, and organizations. It can be used to post updates, react to the 

posts of others, share photos and links to online content, chat live and record and share videos. Users can 

communicate directly with each other via Facebook's Messenger app. They can, join groups with similar interests 

and stay informed about the activities of friends and the pages they choose to follow. Facebook was designed to 

be open and social.  

 

Instagram, founded in 2010 by Kevin Systrom and Mike Krieger, is a similar social network and can even be 

called a direct relative. It is focused on the sharing of visual media. It allows users to upload media that can be 

edited with filters and organized employing hashtags and geotags. Posts can also be shared publicly. Instagram 

today has about 1.5 billion active users. 

 

In 2006, Jack Dorsey, Noah Glass, Biz Stone and Evan Williams founded Twitter, a social network that allows 

people to communicate using short message posts called "tweets". Tweeting is also sometimes referred to as 

microblogging. Twitter allows users to scan and distribute content quickly, conveniently and easily, which may be 
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why it is popular among those who want to get a lot of news out into the world and those who wish to follow such 

users quickly. According to Paradowski et al. (2021), Twitter had about 430 million users in 2021, expected to 

grow to nearly 500 million users and followers by 2025.  

 

Disregarding the positive sides of using social media, it can also become a tool for disinformation. Selected 

employees of Twitter and Facebook are responsible for the algorithms that analyze words, phrases and the most 

discussed topics in order of importance. Thus, Social media algorithms can create echo chambers in which 

polarised discussions occur and share polarised information. Political "bots" (software agents used to generate 

simple messages and "conversations" on social networks) pretending to be fundamental movements serve to 

manipulate public opinion. By using existing online networks combined with an automated "bot", foreign agents 

can also "insert" disinformation into social media, thus creating a platform and a trend to spread the message as 

quickly and cheaply as possible, and they can do it at a lower cost than through any other medium. "Bots" are 

computer algorithms that operate on social networking sites and perform tasks autonomously and repeatedly. 

They simulate people's behaviour on the social network, interacting with other users and sharing information and 

posts. On Twitter, for example, "bots" can mimic social interactions, making them appear "regular" people. They 

seek out Twitter influencers (Twitter users with a lot of followers), and users contact them by sending questions to 

be noticed and gain their trust and the trust of other users. They react to posts or questions from others based on 

pre-programmed scripts and also spark debates by posting news on trending topics (Sheoran & Yadav, 2021). 

 

Disinformation algorithms contain three essential components: technical, social and financial. The technical 

component is computational disinformation, which represents an autonomous grouping of social media platforms 

whose task is to manipulate public opinion. The social element is focused on the way people think. This type of 

propaganda has existed in our political systems for millennia. It represents a way of communication that 

deliberately presents misleading information and disinformation intending to appeal to our base emotions and 

prejudices and bypass rational thinking to achieve the specific goals of its distributors. Financial disinformation 

also plays a significant role, manipulating people's thinking about finances and often can even trick them out of 

their savings.  

 

The spreading of disinformation on social networks is also made possible with the help of so-called trolling and 

cyberstalking. Trolling is an IT term that represents harassing activity, whether in discussions, chats or posts. A 

troll intends to spark conflict and controversy, for example, by initiating provocative debates, using insults and 

sending offensive messages. Trolls operate on forums, social networks and in any other online format, and in 

general, they adopt false identities that make them feel comfortable on social media. They do not know their 

victims directly, but as with cyberbullying, they can act at any time. Given their increasing number and danger, 

many discussion forums are ongoing in governments in the US and the old continent. An organization was even 

founded in the USA to deal with this issue. 

 

Rainie and Wellman (2012) note that trolls are people with severe sociological, mental and deeply rooted 

psychological problems that arise from regulatory transgression, mental illnesses and issues with their sexual 

identity. Garton et al. (2006) state that we also study the idea of cyberstalking – the use of social networks to 

follow or harass a private person or company – concerning trolling. A cyberstalker is a person who posts 

deceptive or scurrilous statements about their target on social media to incite the victim to respond. Like trolls, 

they often create profiles and social network pages in the name of the victim with scandalous or pornographic 

content (Dino, & Gustilo, 2018; Aral, 2020; Winkler et al., 2021). 

 

4. Methodology of the paper 

 

The main objective of our survey was to point out the danger of spreading hoaxes and disinformation and to 

analyze selected aspects of such application on social networks. The stated aim of the study was defined in 
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connection with the determined hypotheses, which we subsequently verified through statistical methods. We 

decided on a questionnaire as the primary method of obtaining data for our study, as this is suitable for this type 

of research. The questionnaire comprised predetermined questions and answers associated with the issue of 

spreading hoaxes and disinformation on social networks, and we also used the possibility of combining open and 

closed questions. The questions on the questionnaire were also presented in the form of the Likert scale. Our 

research subjects were respondents of different demographic characteristics from public administration. For 

research purposes, we divided the questionnaire into two parts. The first was demographic, and the second was 

empirical, which was made up of questions and responses related to the issue of spreading disinformation and 

hoaxes on social networks. The demographic questions addressed the gender of the respondents, their age, the 

highest level of education, place of residence and work and social status, while the empirical part focused on 

questions specifically addressing hoaxes and disinformation on social networks. In the questionnaire, we asked 

about what type of social networks the respondents use for obtaining information, expressing their views on 

individual statements, with a focus on hoaxes and disinformation on social networks, on the trustworthiness of 

personal social networks, the monitoring of a person's information on social networks in terms of mainstream and 

alternative media and the possibilities which, in their view, prevent the spread of disinformation and hoaxes on 

social networks. Along with open and closed questions, we also used to queries in the form of a five-point Likert 

scale, with options ranging from agree to disagree completely. We presented this method of expressing opinions 

mainly when the respondents stated that they agreed or did not agree with individual statements aimed at the 

possibilities of combatting disinformation and hoaxes on social networks.  

 

The questionnaire survey was conducted from October 2022 to February 2023. We approached 643 total 

respondents this way; however, only some were willing to participate in our survey. Only 171 completed 

questionnaires were returned to us, representing a 27% response rate. However, we consider this a standard return 

for this type of survey. For the needs of our study, we processed the data from the respondents using research 

methods such as descriptive statistics, contingency tables, and others, as well as analysis, comparison, synthesis, 

selection, induction and deduction. We verified the determined hypotheses using Pearson's Chi-square test of 

independence. We then compared the Chi-square calculation with the critical tabular value for our selected 

probability of error and the detected degree of freedom. We processed the hypothesis verification using the Chi-

square test in Statistica statistical program from StatSoft version 12.0. 

 

H1: We assume that there is a statistically significant relationship between age and the ability to distinguish 

disinformation. 

H2: We assume a statistically significant relationship between education achieved and the sharing of verified 

information. 

H3: We assume that more than 20% of respondents share the information reported by alternative media. 

H4: We assume a statistically significant relationship between education achieved and people's behaviour under 

the influence of disinformation and hoaxes.  

H5: We assume a statistically significant relationship exists between the spreading of information on social 

networks and users' concerns about social impacts on economic well-being. 

 

5. Survey results 

 

In the study, we dealt with the issue of hoaxes and disinformation on social networks, focusing on the ability to 

distinguish disinformation depending on the age of the user of social networks. In this context, we set a 

hypothesis in which we verified the dependence between the respondents’ age and their ability to distinguish 

disinformation and hoaxes. Based on the data obtained, we assessed the presented hypothesis using the Chi-square 

test of independence. The test results are shown in Tab. 1. 
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Table 1. The results of testing the hypothesis 

Pearson’s Chi-square Test of Independence 

Calculated value Error profitability Degree of freedom Critical value 

p = 0.5936   DF = 1.00 x2 = 0.01 

Source: own processing 

 

The value calculated using the Chi-square test of independence was p = 0.5936, which, because it is more 

significant than 0.05, means that there is no statistically significant relationship between the respondent's age and 

the ability to distinguish disinformation and hoaxes. The presented data show that the respondent's age plays a 

minor role in the knowledge of social network users to determine whether the information is a hoax. We do not 

accept this hypothesis. 

 

Figure 1 shows the hypothesis aimed at exploring the relationship between a respondent’s age and the ability to 

distinguish disinformation and hoaxes. 

 

 
Figure 1. Dependencies between age and the ability to distinguish disinformation 

Source: own processing 

 

The education achieved by social network users also dramatically influences the spreading of disinformation and 

hoaxes. The subject of our research was also obtaining data that examines the respondents' education in terms of 

their dissemination of information on social networks. In this context, for our study, we determined a hypothesis 

to explore the dependence between respondents' education and the sharing of verified information on social 

networks. To verify the given hypothesis, we used the Chi-square test of independence method. The test results 

are shown in Tab. 2. 
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Table 2. The results of testing the hypothesis 
Pearson’s Chi-square Test of Independence 

Calculated value Error profitability Degree of freedom Critical value 

p = 0.0299   DF = 1.00 x2 = 0.01 

Source: own processing 

 

Based on data obtained from respondents, in verifying this hypothesis, our assumption was confirmed, as the test 

gave a calculated value of p=0.0299. This value is lower than 0.05, indicating a statistically significant 

relationship between education achieved and sharing verified information on social networks. When examining 

the responses from respondents in more detail, education plays an important role, which means that the higher the 

level of education, the more users share verified information. In this case, we accept the presented hypothesis. 

Figure 2 shows the relationship between education achieved and the sharing of verified information.  

 

 
Figure 2. Dependencies between achieved education and the sharing of verified information  

Source: own processing 

 

In connection with various negative factors, such as the pandemic and the war in Ukraine, more alternative media 

are getting into the online space on social networks. In this regard, our study was interested in how information 

from this media type is shared on social networks. Therefore, we specified a hypothesis in which we assumed that 

information from alternative media on social networks is shared by more than 20% of the research respondents. 

The test results are shown in Tab. 3. 
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Table 3. Method of the proportion of the given phenomenon in the population 

Indicator Formula Explanatory note 

Method of proportion of a given phenomenon 

 in population 
�̂� = 0.26923 

�̂� = 0.67033 

𝑝 = 0.2692?±1.96 ∗ √
0.2692 ∗ 0.67033

182
 

𝑝 = 0.26923? �“0.03149 
0.2075?‰¤𝑝?‰¤0.3309 

Source: own processing 
 

When verifying the hypothesis focused on the sharing of alternative media information on social networks, we 

used the method of the proportion of the given phenomenon in the population, which is suitable for use in the 

mentioned type of study, as we do not have data from all respondents. In this case, we set the probability 

coefficient value at 1.96, meaning validity at 96%. This calculation shows that sharing information from 

alternative media on social networks ranges from 20.75% to 33.09%. Fig. 3 shows the range of users who share 

alternative media content on social networks.  

 

 

Figure 3. Range of users sharing alternative media content  

Source: own processing 

  

The hypothesis was confirmed because the stated values are above the set value of 20%. More than 20% of the 

study respondents shared information from alternative media. Thus, we accept the stated premise. The spread of 

disinformation and hoaxes also significantly impacts people's actions. Hoaxes influence many people to such an 

extent that changes occur in their actions that affect their society and family relationships. 

 

The more educated a society is, the more resistant it is to disinformation and hoaxes. In this context, we examined 

the relationships between education and people's behaviour. We determined a hypothesis for the study looking at 

the assumption that there is a statistically significant relationship between education achieved and the way people 

act under the influence of disinformation and hoaxes. The results from the statistical verification of this 

hypothesis are shown in Tab. 4 

 

 

 

 

 

 

upper range 
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lower range 
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Table 4. The results of testing the hypothesis 
Pearson’s Chi-square Test of Independence 

Calculated value Error profitability Degree of freedom Critical value 

p = 0.0163   DF = 1.00 x2 = 0.01 

Source: own processing 

 

From the presented results, in verifying this hypothesis, our assumption was confirmed, as the test determined a 

calculated value of p=0.00163. The stated value is lower than 0.05, meaning there is a statistically significant 

relationship between education achieved and how people act under the influence of disinformation and hoaxes. A 

more detailed examination of the data from the respondents confirms that the lower the respondents' education, 

the more significant the effects of disinformation and hoaxes on their behaviour. In this case, we accept the stated 

hypothesis. 

 

Figure 4 shows the relationship between education achieved and people’s behaviour under the influence of 

disinformation and hoaxes.  

 

 
Figure 4. Dependencies between achieved education and people’s behaviour 

Source: own processing 

 

Disinformation and hoaxes aim to cause people to panic, fear and worry about the future. One of these fear factors 

is the social impact that affects users of social networks. Many users need clarification on whether sufficient 

energy will be provided for the comfortable functioning of households in winter and whether there will be enough 

oil for motor vehicles and various energy machines and devices. Based on this, we specified a hypothesis, the 

main idea of which is the assumption that there is a statistically significant relationship between the dissemination 

of information on social networks and users' concerns about social impacts on economic well-being. The results 

from the statistical verification of the hypothesis are shown in Tab. 5 
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Table 5. The results of testing the hypothesis 
Pearson’s Chi-square Test of Independence 

Calculated value Error profitability Degree of freedom Critical value 

p = 0.0487   DF = 1.00 x2 = 0.01 

Source: own processing 

 

In the statistical evaluation of the data obtained from the respondents, this assumption was also confirmed, though 

very narrowly. The calculated value of p=0.0487 is lower than 0.05, meaning there is a statistically significant 

relationship between the dissemination of information on social networks and users' fears about social impacts on 

economic well-being. Therefore, in this case, we accept the stated hypothesis. 

 

Figure 5 shows the relationship between information spread on social networks and users’ concerns about social 

impacts on economic well-being.  

 

 
Figure 5. The dependencies between the dissemination of information on social networks and users’ concerns about social impacts on 

economic well-being  

Source: own processing 

 

6. Discussion and conclusion 

 

When combatting hybrid threats on social networks, it becomes essential to take note of their nature, which is 

diverse. These threats are versatile, variable and highly adaptable to individuals concerning their digital footprint. 

The problem is that it is impossible to significantly check them because government authorities still need to adopt 

a framework for identifying, deterring or restricting the negative impacts of threats, for example, on juveniles. 

  

Naturally, it is also necessary to educate people so that they can thoroughly understand such threats and how to 

reduce their effects or prepare users of social networks to resist them. It is also necessary to create a trustworthy 
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relationship between the users of a social network and the authority that will monitor, control and receive 

information and suggestions from the users in case of suspicion of possible threats spreading in this environment.  

 

In our study, we focused on testing hypotheses and came to some interesting results. The first part was the 

assumption that a statistically significant relationship exists between age and the ability to distinguish 

disinformation. This hypothesis was rejected, concluding that age plays no role in a hybrid threat or hoax on a 

social network.  

 

Suppose we consider the user's age a damaging social network threat. In that case, young students are exposed to 

such hazards more often, as they primarily use social networks to strengthen their social ties within their 

residence, school or university. From this point of view, Facebook is a social network that provides a low level of 

self-disclosure, and the risk of creating fictitious accounts designed not only to track users but also to spread 

disinformation to influence other young people, is growing. Despite the advantages that social networks bring, we 

have to say that the frequent use of social networks by young people results in a deficit of social skills, which can 

lead users to information overload from these sources, the absence of real-world communication skills and 

helping them to avoid school and family obligations. With adult users of social platforms, the aim of their activity 

on a social network is mainly social contact with their surroundings and family and sharing and accepting their 

interests or attitudes.  

 

We can further state that there is a statistically significant relationship between achieved education and the sharing 

of verified information. The assumption is that, depending on the education achieved, we perceive a lower 

number of spreading hoaxes, disinformation and links with the character of propaganda. Based on our sample, we 

can confirm this trend among all age groups. The decline of the digital divide between individuals and the 

development of social networks links young and older users with different communities and can significantly 

affect their behaviour.  

 

There are known facts that reflect the behaviour of individuals gathered into social platform groups, where 

individual members brag about publishing videos of fights, insults or threats, and the identification factor is the 

education achieved by the social network user. This is linked to the growth of so-called Internet bashing, and the 

implications for preventing violence and criminal investigation caused by challenges on various social platforms 

are being discussed. 

 

We perceive the use of social networks and the threats they bring with them, specifically at this time, when we are 

now at the end of the COVID-19 pandemic and war is just over our borders, as essential factors that influence the 

development of young people, shape their thinking and no doubt are capable of controlling their decision-making, 

opinions and attitudes. We confirm through statistical testing the hypothesis that more than 20% of respondents 

share information reported by alternative media. In the present time, when military operations are taking place in 

various parts of the world, much has been done in recent years during the course of these conflicts to strengthen 

the issue of spreading false information on the Internet, particularly on social networks.  

 

The credit for this goes to the European Union and NATO. These two organizations perceive the field of hybrid 

threats as being very serious. Still, with the current development of information and communication technologies, 

hybrid threats are constantly changing their character, pace and intensity of spread and influence. The goal for the 

future would be to create a strategic approach to combat hybrid threats and to implement national legislation 

aimed not only at eliminating disinformation, threats and hoaxes from social networks but also at educating 

individuals in this area.  

 

Young people today need measures in this area that will help them prevent mental and physical health problems 

related not only to the long-lasting pandemic or current wars but because, in the last years of their adolescence, 
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the content offered by social networks, among other things, which is full of disinformation, hoaxes and politically 

or otherwise motivated opinions, has affected them. For both young people and the rest of the population, it is 

necessary to analyze the causes and reasons why they feel it is essential to share information whose content shows 

signs of hoax or disinformation.  

 

With the fourth hypothesis, we tested whether there is a statistically significant relationship between education 

achieved and people's behaviour under the influence of disinformation and hoaxes, and we can state that social 

networks substantially influence people's ability to detect fake news. The ability to recognize disinformation 

depends on the education of the individual. Furthermore, other studies have shown that the most critical factors in 

detecting hoaxes and disinformation that influence a person's behaviour are education, income, interest in politics, 

time spent on social networks and confirmation bias, while age, as stated above, has no influence on the behaviour 

of an individual under the influence of hoaxes. Someone spreads disinformation as a text, image or video 

concerning digital literacy. We assume that, as with education, the higher the literacy, the less disinformation and 

hoaxes can influence an individual.  

 

We likewise state that there is a statistically significant relationship between spreading information on social 

networks and users' concerns about social impacts on economic well-being. Among the effects of hoaxes, 

individuals perceive harmful content distributed through social networks as affecting their social and economic 

well-being. This is primarily the case with the young generation, who most often use social networks. Another 

group, for example, comprises mothers on maternity leave and pensioners, who, due to limited contacts, spend 

more time on social platforms and thus take information related to the development of the economy or political 

issues as accurate, causing them to fear their social or economic future. 

 

The use of social networks leads to many opinions on the effects of social networks on individuals. The influence 

of social networks on the thinking and behaviour of individuals has yet to be sufficiently explored; therefore, it is 

necessary to pay attention to this issue in the future. In any case, there is a significant lack of regulation and 

control in social networks concerning the spreading of hoaxes, disinformation and propaganda.  

 

 

 

 

 

References 
 

Alguliyev, R., Aliguliyev, R., & Yusifov, F. (2018). Role of social networks in E-government: Risks and security threats. Online Journal of 

Communication and Media Technologies, 8(4), 363-376. https://doi.org/10.12973/ojcmt/3957 

 

Atkinson, C., & Chiozza, G. (2021). Hybrid threats and the erosion of democracy from within: US surveillance and European security. 

Chinese Political Science Review, 6(1), 119-142. https://doi.org/10.1007/s41111-020-00161-2 

 

Aral, S. (2020). The Hype Machine: How Social Media Disrupts Our Elections, Our Economy, and Our Health—and How We Must Adapt. 

Currency. ISBN 978-0-525-57451-4. 

 

Bondar-Pidhurska, O.V., Karangwa, Ch., & Ammar, A.O.A. (2022). Management of competitiveness of enterprises in conditions of hybrid 

threats of sustainable development: innovative technologies and ecosconsciousness. 2022. 

http://dspace.puet.edu.ua/handle/123456789/11588 

 

Dino, C., & Gustilo, L. (2018). FB Digitalking: Standard, Non-Standard, or Hybrid? 3rd International Conference on Education (ICOED). 

Melaka, Malaysia, 24(11), 8328-8331. https://doi.org/10.1166/asl.2018.12554      

 

Dragos, V., Forrester, B., & Rein, K.  (2020). Is hybrid AI suited for hybrid threats? Insights from social media analysis. 2020 IEEE 23rd 

International Conference on Information Fusion (FUSION). IEEE, 2020. p. 1-7. https://doi.org/10.23919/FUSION45008.2020.9190465  

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(22)
https://doi.org/10.12973/ojcmt/3957
https://doi.org/10.1007/s41111-020-00161-2
http://dspace.puet.edu.ua/handle/123456789/11588
https://doi.org/10.1166/asl.2018.12554
https://doi.org/10.23919/FUSION45008.2020.9190465


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(22) 

 

370 

 

 

Fire, M., Goldschmidt, R. & Elovici, Y. (2014). Online social networks: threats and solutions. IEEE Communications Surveys & Tutorials, 

16(4), 2019-2036. https://doi.org/10.1109/COMST.2014.2321628 

 

Garton, L., Haythornthwaite, C., & Wellman, B. 2006). Studying Online Social Networks. Journal of Computer-Mediated Communication, 

3(1)  https://doi.org/10.1111/j.1083-6101.1997.tb00062.x 

 

 

Hawi, N. S., & Samaha, M. (2017). The Relations among Social Media Addiction, Self-Esteem, and Life Satisfaction in University 

Students. Social Science Computer Review, 35(5), 576–586. https://doi.org/10.1177/0894439316660340 

 

Palau-Sampio, D., Carratala, A., Tarullo, R., & Crisostomo, P. (2022) Quality recognition as a prescriber against disinformation. 

Comunicar, 30(72). https://doi.org/10.3916/C72-2022-05  

 

Luo, T., Chen, W., & Liao, Y.H. (2021). Social media use in China before and during COVID-19: Preliminary results from an online 

retrospective survey. Journal of Psychiatric Research, 140, 35-38. https://doi.org/10.1016/j.jpsychires.2021.05.057  

 

Kaiková, O., et al. (2022). Hybrid threats against Industry 4.0: adversarial training of resilience. In: E3S Web of Conferences. EDP 

Sciences, 2022. https://doi.org/10.1051/e3sconf/202235303004 

 

Kirichenko, L., Radivilova, T. & Carlsson, A. (2018). Detecting cyber threats through social network analysis: short survey. arXiv preprint 

arXiv:1805.06680, 2018. https://doi.org/10.48550/arXiv.1805.06680 

 

Linkov, I., et al. (2019). Applying resilience to hybrid threats. IEEE Security & Privacy, 17(5), 78-83. 

https://doi.org/10.1109/MSEC.2019.2922866 

 

Lonardo, L., (2021). EU law against hybrid threats: A first assessment. European Papers-A Journal on Law and Integration, 6(2), 1075-

1096. https://doi.org/10.15166/2499-8249/514 

 

Lukáčová. J., (2019). Hybridné hrozby a ich vplyv na bezpečnostné prostredie - teória, vývoj, prax. Vojenské reflexie. Liptovský Mikuláš: 

Akadémia ozbrojených síl M.R. Štefánika. 2020, XV, no. 1/2020. ISSN: 1336-9202. 

 

Mareš, M., & Mlejnková, P. (2023). Pan-Slavism and Slavophilia in the Czech Republic within the Context of Hybrid Threats. In: Pan-

Slavism and Slavophilia in Contemporary Central and Eastern Europe: Origins, Manifestations and Functions. Cham: Springer 

International Publishing, p. 309-327. https://doi.org/10.1007/978-3-031-17875-7_15 

 

Milbradt, D., et al. (2023). A Hybrid Robust Adaptive Sliding Mode Controller for partially modelled systems: Discrete-time Lyapunov 

stability analysis and application. Nonlinear Analysis: Hybrid Systems, 48, 101333. https://doi.org/10.1016/j.nahs.2023.101333 

 

O’Brolcháin, F., Jacquemard, T., Monaghan, D. et al. (2016). The Convergence of Virtual Reality and Social Networks: Threats to Privacy 

and Autonomy. Science and Engineering Ethics, 22, 1-29. https://doi.org/10.1007/s11948-014-9621-1   

 

Paradowski, M., Andrzej Jarynowski, A., Jelińska, M& Czopek, K (2021). Out-of-class peer interactions matter for second language 

acquisition during short-term overseas sojourns: The contributions of Social Network Analysis. Language Teaching, 54(1), 12-24. 

https://doi.org/10.1017/S0261444820000580 

 

Pathe Duarte, F., (2020). Non-kinetic hybrid threats in Europe–the Portuguese case study (2017-18). Transforming Government: People, 

Process and Policy, 14(3), 433-451. https://doi.org/10.1108/TG-01-2020-0011 

 

Rainie, L., & Wellman, B. (2012). Networked: The New Social Operating System. Cambridge, Mass.: MIT Press. ISBN 978-0262017190. 

https://doi.org/10.7551/mitpress/8358.001.0001 

 

Sadeghian, A., Zamani, M., & Shanmugam, B (2013). Security threats in online social networks. In: 2013 International Conference on 

Informatics and Creative Multimedia. IEEE, p. 254-258. https://doi.org/10.1109/ICICM.2013.50  

 

Sheoran, S., K., & Yadav, P. (2021). An Extended Work Architecture for Online Threat Prediction in Tweeter Dataset. International 

Journal of Computer Science and Network Security, 21(1), 97-106, https://doi.org/10.22937/IJCSNS.2021.21.1.14 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(22)
https://doi.org/10.1109/COMST.2014.2321628
https://doi.org/10.1111/j.1083-6101.1997.tb00062.x
https://doi.org/10.1177/0894439316660340
https://doi.org/10.3916/C72-2022-05
https://doi.org/10.1016/j.jpsychires.2021.05.057
https://doi.org/10.1051/e3sconf/202235303004
https://doi.org/10.48550/arXiv.1805.06680
https://doi.org/10.1109/MSEC.2019.2922866
https://doi.org/10.15166/2499-8249/514
https://doi.org/10.1007/978-3-031-17875-7_15
https://doi.org/10.1016/j.nahs.2023.101333
https://doi.org/10.1007/s11948-014-9621-1
https://doi.org/10.1017/S0261444820000580
https://doi.org/10.1108/TG-01-2020-0011
https://doi.org/10.7551/mitpress/8358.001.0001
https://doi.org/10.1109/ICICM.2013.50
https://doi.org/10.22937/IJCSNS.2021.21.1.14


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(22) 

 

371 

 

Tagarev, T, & Sharkov, G. (2016). Multi-stakeholder Approach to Cybersecurity and Resilience. Information & Security: An International 

Journal, 34(1), 59-68. https://doi.org/10.11610/isij.3404  

 

Tvaronavičienė, M., Plėta, T., Della Casa, S., & Latvys, J. (2020). Cyber security management of critical energy infrastructure in national 

cybersecurity strategies: cases of USA, UK, France, Estonia and Lithuania. Insights into Regional Development, 2(4), 802-.813. 

http://doi.org/10.9770/IRD.2020.2.4(6)  

 

Treverton, G.F. et al. (2018). Addressing hybrid threats. ISBN 978-91-86137-73-1 

 

Treverton, G.F. (2018). The intelligence challenges of hybrid threats: Focus on cyber and virtual realm. 2018. ISBN 978-91-86137-75-5 

 

 

Winkler, S., Körner, A., & Breitenecker, F. (2021). Modelling framework for artificial hybrid dynamical systems. Nonlinear Analysis: 

Hybrid Systems, 42, 101072. https://doi.org/10.1016/j.nahs.2021.101072  

 

 
 

 

Funding: The contribution was created as a result of the project: Research of educational concepts in the field of hybrid 

threats within selected EU countries with the subsequent elaboration of the education concept for SR conditions project code 

in ITMS 2014+: 314011CDW7 

 
 

Author Contributions: The authors contributed equally. All authors have read and agreed to the published version of the 

manuscript. 
 

 

 

 

prof. Ing. Bohuslava MIHALČOVÁ, PhD. & PhD. EUR ING, Department of Management, Faculty of Business Economy, University of 

Economics in Bratislava, 852 35 Košice, Slovakia.  

ORCID ID:  https://orcid.org/0000-0001-7958-3429  

 

prof. Ing. Antonín KORAUŠ, PhD., LL.M., MBA, Academy of the Police Force in Bratislava, Sklabinská 1, 835 17 Bratislava, Slovakia. 

ORCID ID:  https://orcid.org/0000-0003-2384-9106  

 

assoc. prof. Ing. Stanislav ŠIŠULÁK, PhD., MBA, Academy of the Police Force in Bratislava, Sklabinská 1, 835 17 Bratislava, Slovakia; 

ORCID ID:  https://orcid.org/0000-0003-4727-9582  

 

Ing. Peter GALLO, PhD, Faculty of Arts, Institute of Educology and Social Work, University of Prešov in Prešov, 080 01 Prešov, 

Slovakia.  

ORCID ID:  https://orcid.org/0000-0001-5193-1997  

 

Ing. Lukáč JOZEF, PhD. Department of Management, Faculty of Business Economy, University of Economics in Bratislava, 852 35 

Košice, Slovakia 

ORCID ID: https://orcid.org/0000-0003-2513-4390   

 

 

Copyright © 2023 by author(s) and VsI Entrepreneurship and Sustainability Center 

This work is licensed under the Creative Commons Attribution International License (CC BY). 

http://creativecommons.org/licenses/by/4.0/ 

  
 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(22)
https://doi.org/10.11610/isij.3404
http://doi.org/10.9770/IRD.2020.2.4(6)
https://doi.org/10.1016/j.nahs.2021.101072
https://orcid.org/0000-0001-7958-3429
https://orcid.org/0000-0003-2384-9106
https://orcid.org/0000-0003-4727-9582
https://orcid.org/0000-0001-5193-1997
https://orcid.org/0000-0003-2513-4390
http://creativecommons.org/licenses/by/4.0/


       

    ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

                 2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(23) 

 

                                              
              Publisher 
http://jssidoi.org/esc/home 

       

372 

 

INDUSTRY AND PERFORMANCE IN THE PORTUGUESE LISTED COMPANIES: THE 

MEDIATING ROLE OF THE ENVIRONMENTAL INFORMATION DISCLOSURE* 

Albertina Paula Monteiro 1, Francisco Barbosa 2 Amélia Silva 3*, Catarina Cepêda 4  
 

 

 1,3 Porto Accounting and Business School, Polytechnic of Porto, CEOS.PP, Porto, Portugal 
2,4 Porto Accounting and Business School, Polytechnic of Porto, Porto, Portugal 

 

E-mails: 1 amonteiro@iscap.ipp.pt ; 2 franciscomanuel96@hotmail.com ; 3 acfs@iscap.ipp.pt (Corresponding author);  
 4 clmc@iscap.ipp.pt 

 

Received  18 February 2023; accepted 19 June 2023; published 30 June 2023 
 

Abstract. Based on the legitimacy and stakeholders’ theories, this research aims to analyze the environmental information disclosure of 

Portuguese companies. Specifically, this study aims to explore the environmental information disclosure level, whether the industry 

(environmentally sensitive) influences the level of ecological matters disclosure, and whether this impacts the companies' 

performance/profitability. Using the content analysis technique, we developed two indices to assess the level of environmental disclosures 

in companies' mandatory and voluntary reporting. In addition, for the relationship between variables analysis, we applied the Process 

Macro of SPSS software. Study results show that (1) there is a positive evolution in the level of environmental disclosure by Lisbon stock 

exchange listed companies between the years 2015 and 2017, (2) the industry has no significant relationship with profitability; (3) the 

environmental disclosure acts as a mediator variable in the relationship between industry and profitability. This research presents 

differences in the tendency of environmental matters disclosure when prepared under an accounting framework or voluntarily and assesses 

the mediating role of the environmental disclosure index in the relationship between industry and performance. 
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1. Introduction 

 

Environmental pollution is a primary global concern requiring worldwide action by citizens, businesses, and 

governments to lower the number of contaminants generated and mitigate their environmental impact. Thus, it is 

an issue that has been on economic decision-makers agenda for several decades. Indeed, the 1960s witnessed a 

remarkable growth in public awareness of environmental problems, resulting in several movements and initiatives 

for preserving the environment (Wilkinson and Mangalagiu, 2012). Therefore, many companies now publish 

sustainability reports to communicate the measures taken to protect the environment, i.e., reporting on their 

environmental performance. 

 

The magnitude of the recent branch of accounting, environmental accounting, has been recognized worldwide 

(Zrnić, Starčević and Mijoč, 2020). Environmental accounting plays an essential role in environmental 

information disclosure. According to Yakhou and Dorweiler (2004), society's increasing attention towards the 

environment has made accounting take a leading role in measuring environmental performance. Businesses 

increasingly engage with stakeholders, including customers, employees, and local communities, to promote 

sustainability. The environmental reports allow companies to disclose their environmental performance and gain 

further support for their environmental initiatives.  

 
Environmental accounting has been encouraged in companies. In the European Union (EU), environmental and 

social accounting has been regulated by directive 2014/95/EU, recently amended by directive 2022/2464/EU. In 

Portugal, Directive 2014/95/EU requires public interest companies with more than 500 employees to prepare a 

non-financial statement. Recently, directive 2022/2464/EU has extended the scope to all listed companies, except 

micro-entities, indicating in more detail the information to be disclosed by companies requires that auditors carry 

out limited assurance work in sustainability reporting. This EU regulation highlights the importance of disclosing 

information on environmental, social and corporate governance issues. 

 

This study, based on legitimacy and stakeholder theories, has two objectives. The first is to analyze the 

environmental information disclosed by companies in the annual report and sustainability report to identify the 

disclosure level evolution between 2015 and 2017. We selected the period from 2015 to 2017 so that the European 

directive's introduction does not influence the results. Previous studies suggest that the industry affects 

environmental information disclosure (Monteiro, Pereira and Barbosa, 2021; Elshabasy, 2018; Clarkson, Overell 

and Chapple, 2011), improving the business performance. In this context, the second study objective is to analyze 

the relationship between industry, environmental disclosure index (EDI), and profitability, i.e., whether EDI is a 

mediating variable between industry and profitability.  

 

Previous studies analyze the environmentally sensitive industry effect on financial performance but do not assess 

the mediating impact of environmental information disclosure on the relationship between both variables. This 

study aims to fill this gap in the literature, confirming that the industries most likely to harm the environment 

companies tend to improve their financial performance if they disclose environmental information, either in 

annual or voluntary reports (sustainability report). 

 

This study begins with a topic introduction, followed by a structured literature review that includes the study's 

theoretical framework. The following section sets out the methodology used in this research. Subsequently, the 

analysis and discussion of the results are presented. The last section is dedicated to the conclusions. 
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2. Theoretical framework         

 

2.1. Environmental accounting and regulations on environmental matters 

 

Following Accounting Normalization System (ANS) Conceptual Structure (Aviso no. 8254/2015, of July 29, 

published in Diário da República, 2nd series no. 146, of July 29) and according to the academic literature, the 

leading accounting objectives are to provide valuable and relevant information for all stakeholders on decision-

making (Cepêda and Monteiro, 2020; Akhtar and Liu, 2018; Eierle and Schultze, 2013; Akdere, 2011). 

Accounting is a science that prepares and provides financial and non-financial information and is essential for 

corporate transparency (Ribeiro and Gúzman, 2010; Schwartz, 2016). There is a growing consensus that timely 

and broad-based stakeholder involvement is vital for effective environmental assessment (Enríquez-de-

Salamanca, 2018). The environmental impact assessment is a process where several stakeholders take part with 

different interests and expertise, which may lead to intentional or unintentional bias in their opinions (Enríquez-

de-Salamanca, 2018). 

 

The companies’ stakeholders need information related to the companies' activity environmental impact and expose 

the results of all initiatives developed to minimize them (Saremi and Nezhad, 2014), so their accounting system 

should provide helpful information for environmental management purposes and external reporting. 

Environmental accounting presents an opportunity for companies to address regulations cost-efficiently, avoid 

exposure to future regulations, and even prove to the public that additional regulations are not always necessary 

(Schaltegger Schaltegger and Burritt, 2017, p.13). 

 

Environmental accounting is a branch of accounting whose function is to register and disclose the companies’ 

actions with an environmental impact. This tool provides accurate information in the financial statements about 

the estimated social cost caused to the environment by the externalities of production (Anand and Srineevasa, 

2014). According to Bebbington and Thomson (2007), environmental accounting is a field of accounting that 

records environmental events that arise from the organizations’ economic actions. Schaltegger and Burrit (2000) 

consider that environmental accounting was born in the process of pressure exerted by stakeholders, as they 

considered that they would thus have greater control over the companies’ environmental performance and that 

environmental accounting would be an essential management tool, as it would facilitate the environmental aspects 

integration in the strategies and decision-making definitions. 

 

On the other hand, there are limitations and obstacles to environmental accounting. For instance, Álvarez-García 

and del Río Rama (2016) state that the complexity of International Organization for Standardization (ISO) 

standards, legal requirements, lack of incentives to implement the systems, lack of management commitment, lack 

of employee involvement and high implementation costs prevent the actual application of this branch of 

accounting. 

 

In 2001, the European Community (EC) issued Recommendation 2001/453/EC on 30 May to promote greater 

harmonization in the annual reports of European companies on environmental matters. The Recommendation was 

prepared to support Single Market related policies and contribute to financial statements users receiving important 

and comparable information regarding environmental issues, thus reinforcing Community initiatives in the natural 

environment protection area. The same document indicates that the quantity, transparency and comparability of 

environmental information included in companies' annual accounts and management reports should also be 

improved. To achieve these objectives, and considering the growing importance attached to environmental 

problems, the EU Commission intends to clarify the current rules and provide more specific guidelines regarding 

the recognition, measurement and environmental matters disclosure in companies' annual accounts and 

management reports (Accounting Standards Committee, 2002). 
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This Recommendation was based on several International Accounting Standards (IAS) issued by the International 

Accounting Standards Committee (IASC) and the International Accounting Standards Board (IASB), which 

include environmental information: IAS 1; IAS 16; IAS 34; IAS 36; IAS 37 and IAS 38 (Eugénio, 2004). After 

the Recommendation, the Portuguese Accounting Guideline (DC) 29 - Environmental Matters, later approved by 

the Accounting Normalization Commission, on June 5, 2002, and published in the Official Gazette on April 18, 

2005, came into force in 2006 and it was an essential step for the national regulation on environmental matters. In 

January 2010, there was a new change after the ANS came into force (Decree-Law No. 158/2009 of July 13, 

amended by Decreto-Lei No. 98/2015 of June 2). Consequently, FRAS 26 - Environmental Matters was 

introduced to replace DC 29 (Aviso no. 15655/2009 amended by Aviso no. 8256/2015). 

 

FRAS 26 aims, according to paragraph 1 "to prescribe the criteria for the recognition, measurement and 

disclosure of environmental expenditures, environmental liabilities and risks and related assets resulting from 

transactions and events that affect, or are likely to affect, the financial position and results of the reported entity". 

According to paragraph 3 of FRAS 26, "this Standard shall be applied to the information to be provided in the 

financial statements and management report of the entities o as to environmental matters". Besides FRAS 26, 

other FRAS refer to environmental matters: FRAS 1, FRAS 3, FRAS 7, FRAS 19 and FRAS 21. Companies 

should treat environmental matters in an accounting manner to disclose correct and relevant information to 

stakeholders. 

 

2.2. Environmental matters disclosure 

 

Mandatory and voluntary disclosure are different ways of communicating business performance to stakeholders. 

Consoni and Douglas (2016, p. 659) refer that "the nature of the relationship between mandatory and voluntary 

disclosure is ambiguous and may be seen as complementary or substitute". Environmental information disclosure 

is mandatory when it derives from accounting standards or the law. The information is voluntary when it results 

from the companies' will and not from the obligation to apply the law. Consoni and Douglas (2016) indicate that, 

in a regulatory logic, voluntary disclosure exceeds the information recommended by standards or law and 

represents a choice of managers or company directors. 

 

The increased sensitivity of stakeholders to environmental and social issues has led companies to improve the 

quality of information disclosure in these areas of interest. For these reasons, there is an increasing interest in non-

financial information, which makes it as relevant as financial information to all users of this information 

(stakeholders) (Monteiro, Garcia-Sanchez and Aibar-Guzmán, 2022; Ribeiro and Gúzman, 2010). 

 

The ANS specifies that companies should disclose information on environmental matters when it is materially 

relevant for decision-making. In this case, companies must disclose information in the annual report (Notes to the 

Financial Statements and management report). Although Portuguese-listed companies are not subject to FRAS 26, 

as they apply IAS/IFRS adopted by the EU, they may disclose information in accordance with this accounting 

standard. 

 

In this respect, Eugénio (2004) highlights the necessity to prepare an income statement that contains 

environmental expenditures and income indicators to make an accounting analysis separate from the 

"environmental result". The FRAS 26 is the only one that does not come from an IAS. However, listed companies 

apply IAS 37, which defines what companies should disclose in environmental terms concerning provisions, 

contingent liabilities and contingent assets. 

 

Sustainability, social responsibility, or integrated reports emerge as a means of voluntary disclosure to 

stakeholders of companies' social, environmental and economic performance. Garg (2010) questions whether the 

content of this report should be included in the annual report or whether it should be presented independently. 
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However, the fact that there is no legislation requiring its preparation leads to a lack of homogeneity in form and 

content (Eugénio and Gomes, 2013), at least until the EU Directive 2014/95/EU entry into force. 

 

Sustainability reporting consists in measuring, disclosing, and reporting practices to various stakeholders on 

environmental and social issues, offering a balanced and sensible description of companies’ sustainability 

performance reporting, including both positive and negative information, according to the Global Report Initiative 

(GRI, 2007). According to GRI (2012), several reasons lead companies to voluntarily prepare a sustainability 

report to demonstrate commitment and be transparent; demonstrate the capacity to participate in competitive 

markets; plan activities; become more sustainable and position the companies and follow the legislation. 

 

The GRI is a non-profit organization created in 1997 with the cooperation of the Coalition for Environmentally 

Responsible Economies (CERES) and the United Nations Environment Programme (UNEP), which issues and 

aims to use guidelines in the realization of sustainability reports to promote the three preambles of sustainable 

development rigorously and globally (www.globalreporting.org). The GRI guidelines, now called standards, are 

of voluntary application, and each one is composed of specific indicators qualitatively and quantitatively. These 

guidelines increase the transparency of the information disclosed about the companies’ social and environmental 

impacts (Gauthier, 2005). 

 

In 2000, the primitive guidelines version, G1, was launched, becoming the first global framework for 

sustainability reporting. The G1 was the target of several improvements in the following years, culminating in the 

emergence of the G2 in 2002, a new guideline with guidelines for reporting. Later, in 2006, the third generation of 

Guidelines (G3) appeared a version emphasizing the quality assurance of reported information. In 2011 the G3.1 

guideline was launched to complete and update the G3 guidelines, with guides on reporting the impact of business 

actions on the local community, human rights and gender. The latest guidelines (G4), launched in 2013, aim to 

increase adherence to sustainability reporting for all types of organizations (KPMG, 2013). This version of the 

GRI comprises three universal standards (GRI 101 - Fundamentals, GRI 102 - General Content and 103 - 

Management Approach) and three specific topics (economic, environmental, and social). 

 

It should be noted that in this study, namely the empirical part, the indicators of the G4 guideline were used, given 

that the sample period is between 2015 and 2017. Regarding the G4 guideline, the GRI Standards present similar 

environmental indicators. The G4 emerges with 27 new disclosures, a new structure of guidance documents and 

two levels to report according to the new guidelines. For those reporting on sustainability, the G4 can lead to 

shorter but more focused reports on materially relevant aspects, reducing information but improving quality 

(KPMG, 2013). Given this, the concepts of essential and comprehensive disclosure levels are considered. 

According to Neto and Pereira (2018), the essential information in a sustainability report contains the fundamental 

elements, providing a scenario about the economic, environmental, social and corporate governance impacts 

through indicators by area. Concerning the comprehensive information, it discloses additional clarifications 

regarding the organization's strategy, analysis, ethics and integrity in addition to the criteria addressed in the so-

called essential information. 

 

2.3. Theoretical approach 

 

The literature suggests several theories to explain why companies disclose information voluntarily, including 

environmental information. Numerous studies have examined the changing state of information disclosure in the 

business sector, offering various theories on the tendency of business organizations to disclose information. The 

most commonly discussed theories include agency theory (Masum et al., 2020), legitimacy theory (Serrano et al., 

2009; Monteiro et al., 2023), stakeholder theory (Waheed and Yang, 2019), signalling theory (Monteiro et al., 

2023) and institutional theory (Griffin and Youm, 2018; Oliveira et al., 2019). According to these theories, 

political, historical, socio-organizational, institutional, and cultural environments influence behavioural patterns 
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because an organization must justify its existence and actions to persist in these environments. This study is based 

on two theories widely used in environmental disclosure studies: legitimacy theory and stakeholder theory.  

 

The legitimacy theory derives from the concept of organizational legitimacy, granting a company the right to 

conduct its operations according to the interests of the company (Ofoegbu, Odoemelam and Okafor, 2018). 

According to the same author, the main feature of the legitimacy theory is that companies can only survive if they 

act according to the structure of society's norms and values. The foundations of legitimacy theory argue that 

organizations are part of a broader social system in which they operate as an active part, i.e., organizations impact 

and are impacted by society and therefore need to be perceived as legitimate by society to ensure their survival 

(Dowling and Pfeffer, 1975; Suchman, 1995). To gain and maintain legitimacy, organizations adopt strategic 

orientations such as conforming to social norms and values, behaving in a socially responsible manner, disclosing 

information to legitimize their activities, and maintaining legitimacy in the eyes of stakeholders. Researchers have 

been studying the relationship between legitimacy theory and corporate social responsibility (CSR) practices. This 

includes examining how organizations use CSR initiatives to gain legitimacy, the role of legitimacy in shaping 

CSR reporting practices, and the effects of CSR on organizational legitimacy (Thomas and Lamm, 2012; Chauvey 

et al. 2015; Bachmann and Ingenhoff, 2016). Legitimacy theory is a widely used theoretical framework in 

accounting research (Tilling, 2004; Deegan, 2014; Deegan, 2019). It suggests that organizations have a social 

contract with their stakeholders, including the expectation that the organization behaves responsibly. In 

accounting research, legitimacy theory is often used to explain how and why organizations voluntarily disclose 

information, including environmental data. At the end of the 20th century, the legitimacy theory began to be used 

in the study of annual reports and later extended to sustainability reporting. Researchers began to explore the 

drivers and determinants of environmental and social disclosure, the role of legitimacy in defining reporting 

practices, and the impact of sustainability reporting on the legitimacy and performance of organizations.  

 

For Hogner (1982), the social information disclosure by companies is a response to what society expects from the 

behaviour of the business world. According to legitimacy theory, organizations disclose information to 

legitimize their activities and maintain their legitimacy in the eyes of stakeholders. This is particularly relevant in 

the case of environmental disclosure, where organizations may be subject to public scrutiny and criticism for their 

environmental impact. By disclosing information about their environmental practices and performance, 

organizations can demonstrate that they take their environmental responsibilities seriously and are committed to 

sustainability. Overall, legitimacy theory provides a useful framework for understanding the motivations and 

implications of environmental disclosure in accounting research. It recognizes the importance of organizations' 

social and environmental responsibilities and the role of disclosure in fulfilling those responsibilities. 

 

Stakeholder theory is another relevant theoretical framework used in accounting research, particularly social and 

environmental accounting. This theory suggests that organizations have multiple stakeholders with competing 

interests, including employees, customers, suppliers, and the environment. Freeman (1984) develops this theory in 

the organizational context considering the companies' stakeholders, referring more specifically to any person or 

group that may affect or be affected by the organization's actions. According to the same author, social and 

environmental disclosure is considered a means that helps the company better manage its relations with social and 

business partners. Thus, it can be seen that contrary to the legitimacy theory, where society is seen as a "whole", 

the stakeholder theory assumes the existence of several aggregates with different expectations (Mitchell, Agle, 

and Wood, 1997; Clarkson, 1995). For Deegan (2002), the stakeholder theory is more framed with the concerns of 

specific groups of society and the ability of different stakeholders to pressure companies to disclose 

environmental information. According to Ofoegbu et al. (2018), to survive and perform well, companies need a 

good relationship with their stakeholders, and one of the ways to maintain this relationship is to provide information 

through voluntary social and environmental disclosures to get support and connection with these same partners.  
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In accounting research, stakeholder theory is often used to explain why organizations make environmental 

disclosures and how these disclosures affect stakeholder relationships (Huang and Kung, 2010), to investigate the 

factors that influence environmental disclosure practices (Nassreddine, 2022), including stakeholder demands and 

organizational characteristics (Maon, Lindgreen and Swaen, 2010), to examine the effects of green disclosure on 

stakeholder relationships such as trust, satisfaction and loyalty (Kang and Hur, (2012). Thus, environmental and 

social topics disclosure in annual reports is a critical condition for an organization to respond to the increasing 

information needs of its stakeholders. In this sense, meeting the information needs of its stakeholders has become 

the primary reason for organizations to disclose information. Stakeholders may be interested in information about 

the environmental organization's footprint, its steps to reduce it, and the effectiveness of these efforts. By 

responding to the information interests of their stakeholders, organizations gain their trust and engagement, which 

favourably boosts their long-term performance. Using this theory, accounting researchers can better understand 

the factors that influence environmental disclosure practices and the effects of disclosure on stakeholder 

relationships and organizational outcomes. There has been increased focus on understanding stakeholder 

involvement and participation in corporate decision-making processes (Edelenbos and Klijn, 2006), the 

stakeholders’ importance and prioritization (Boesso and Kumar, 2009), consideration of their power and 

legitimacy, and how organizations manage conflicting stakeholder interests (Rawlins, 2006). At the same time, 

there has been increasing attention to stakeholder influence and activism, particularly in corporate social 

responsibility and sustainability (Doh, and Guay, 2006). Thus, under this theory, the environmental and social 

matters disclosure in annual reports is a fundamental requirement for a company to meet the growing information 

needs of its stakeholders.  

 

Although both theories recognize the (i) importance of organizational legitimacy; (ii) the significance of social 

expectations and norms; (iii) the critical role of disclosure and transparency in organizational behaviour; and (iv) 

the importance of organizations adopting socially and environmentally responsible behaviours, they differ on 

some key points, as shown in Table 1. 

 
Table 1. Differences between Legitimacy Theory and Stakeholder Theory 

 

Legitimacy theory Stakeholders Theory 

society, as a whole, is the primary stakeholder, and 

stakeholders are seen as part of a broader societal 

context 

individual stakeholders are treated differently, with 

different and diverse interests and influence 

takes a macro-level perspective and treats 

stakeholders as aggregates 

takes a more granular approach, engaging with key 

stakeholders based on their power, legitimacy, and 

urgency 

organizations derive their legitimacy from society's 

acceptance and acknowledgement of their actions 

organizations derive their legitimacy from 

stakeholders themselves by meeting their 

expectations, demands, and needs 

focuses on organizations' strategic decisions to 

respond to external pressures and the potential 

consequences of legitimacy threats 

focuses on the inclusion of stakeholders in the 

decision-making process, their participation, and 

collaboration in shaping organizational decisions 

 

Source: Authors  

 

By combining these two theories, investigators can better understand the relationships between organizations, 

society, and stakeholders. 

 

2.4. Relationship between Industry and EDI 

 

In the last decades, several studies have been conducted on disclosing environmental issues and the factors 

influencing the EDI. Eugénio (2004) mentions that many Portuguese companies have materially relevant 

information on environmental matters, which is not disclosed anywhere in their reports and accounts. Later, Ribeiro 
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and Gúzman (2010) mention that given that environmental conservation requires both private and public entities 

to adopt a position of awareness and put into practice actions that lead to environmental conservation, there is an 

increase in interest, shown by a wide range of agents, in accounting information that goes beyond the mere 

financial dimension and includes information social and environmental type.  

 

Previous studies verify that the social and environmental information disclosure level is influenced by several 

factors, internal and external to company (Monteiro, 2021; Mata, Fialho and Eugénio., 2018). Studies point out 

the activity sector as a factor that influences the companies' environmental disclosure practices (De Villiers and 

Staden, 2006; Monteiro and Guzmán, 2010). Empirical evidence shows that companies considered more sensitive 

to environmental issues tend to disclose more information about their environmental performance to obtain 

legitimacy with stakeholders (Monteiro and Guzmán, 2010; Monteiro, Pereira and Barbosa, 2021). 

 

 

2.5. Relationship between EDI and Performance 

 

The literature on financial performance is vast. Financial performance is related to the achieved financial goals of 

a company. The term measures a company's financial health over time (Jihadi, Vilantika, Hashemi, Arifin, 

Bachtiar and Sholichah, 2021). Several authors use accounting information to assess profitability. The most 

common ones are, namely, return on equity (ROE), return on assets (ROA) and Earnings before interests and 

taxes (EBIT) (Janošová, 2018; Guillen, Natale and Polanco, 2015; Monteiro, Aibar-Gusmán, 2010).  

 

Furthermore, Elshabasy (2018) and Pucheta-Martínez, Bel-Oms and Rodrigues (2020) state that previous 

empirical evidence shows mixed results because they used different indicators to assess the relationship between 

profitability and EDI. Numerous studies analyze the impact of financial performance on EDI; however, few 

studies examine the effect of the inverse relationship. In this regard, Chen, Hung and Wang (2018) state that 

mandatory CSR reporting firms experience a decrease in profitability using ROA and ROE; Haninun, 

Lindrianasari and Denziana (2018) founds that environmental reporting and performance positively impact 

financial information.  

3. Methodology 

This study aims to analyze the disclosure of environmental information in corporate reports (annual and 

sustainability reports) and the relationship between industry and EDI and between EDI and profitability. 

 

Considering that listed companies are the companies that disclose more information, this study is applied to 

Portuguese listed companies (Euronex Lisbon) ((Monteiro and Aibar-Guzmán, 2010). A total of 43 companies 

represented the sample by 70%, since sports corporations (4 companies) and companies that did not show any 

activity on the stock exchange in the last months (9 companies) were excluded. The reports period analysis is 

from 2015 to 2017, so the analysis is performed based on 90 observations. 

 

Annual and sustainability reports, if any, were analyzed from 2015 to 2017. The content analysis technique is 

widely used in studies in the accounting area and has stood out even more in recent years in studies focused on 

sustainability disclosure. 

 

As the objective is to analyze the disclosure of environmental information in mandatory reports (annual report) 

and voluntary reports (sustainability report, we developed two EDIs. One is called the environmental disclosure 

index in annual reports (EDI_ar), and the other is the environmental disclosure index in sustainability reports 

(EDI_sr). 
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EDI_ar was developed based on the information required to be disclosed under FRAS 26 (Monteiro et al., 2023). 

EDI_rs, based on GRI guidelines, EDI_rs includes the following categories: Materials, Energy, Water, 

Biodiversity, Emissions, Effluents and Waste, Products and Services. These categories comprise 34 indicators in 

total (Monteiro et al., 2023).  

 

 

EDI (EDI_ar and EDI_sr) is measured as follows: 

 

 

 
 

 

 

 

ej - Indicators disclosed in the reports (number)  

e - Maximum of indicators (number) 

 

- A Dummy dichotomous variable will be used in the measurement of EDI variable. A specific indicator 

will have "1", if it is disclosed. However, if the indicator is not in the report, it will have "0". 

 

- The industry is also a dichotomous variable that takes the value of 1 if the company belongs to an 

environmentally sensitive industry (energy, paper pulp and oil/gas) and 0 (zero) for all other companies 

(Monteiro et al., 2023; Archel and Lizarraga, 2001). 

 

- Financial performance (profitability) is measured through the indicator EBIT. 

 
In this study, we analyzed two models: Model 1 - Analysis of the impact of industry and EDI_ar on profitability; 

Model 2 Analysis of the effect of industry, EDI_sr on profitability. Models 1 and 2 are analyzed in the Process 

Macro of SPSS Software. 

 
4. Analysis and discussion of results 

 
Most Portuguese-listed companies analyzed in this study belong to the services, manufacturing and basic 

materials sectors (73.4%). The remaining companies operate in energy, technology, business, oil and gas and 

telecommunications.   

 

For the analysis proposed, the activity sector is classified according to the proposal of Archel and Lizarraga 

(2001). Figure 1 shows that 40% of the companies operate in an environmentally critical sector.  
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Figure 1. The relative frequency of companies by activity sector is considered environmentally critical. 
 

 
From 2015 to 2017, we found that about 23% of the companies do not disclose environmental information in their 

corporate reports. Of those that do disclose information on this topic, most disclose it in the annual report, about 

one-tenth of the companies disclose it in the sustainability report and one third in both reports. 

 

The first objective of this study is to analyze the evolution of EDI from 2015 to 2017 and to verify if there are 

differences between the evolution of EDI in the mandatory and voluntary documents. 

 

Results show that the environmental information disclosure level is shallow in both the annual report and the 

sustainability report. 

 

In the annual report, which is a mandatory document, the EDI varies from 0.33 (2015) to 0.38 (2017), showing a 

slight increase of 15%, although from 2015 to 2016 it has a practically insignificant negative variation (Figure 2). 

 
 

 
Figure 2. EDI_ar 2015, 2016 and 2017 
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EDI in sustainability reports, assessed according to the GRI indicators, show a positive evolution in all years 

(Figure 3). From 2015 to 2017, EDI_sr grew by around 30%. 
 

 
 

Figure 3. EDI_sr in 2015, 2016 and 2017 

 
Our empirical evidence reveals that EDI increased from 2015 to 2017, although the rise is more pronounced in 

sustainability reports (voluntary document). Results are consistent with those of Monteiro and Aibar-Guzmán 

(2010). These authors, for the period from 2002 to 2004, found an increase in EDI in the annual reports of large 

Portuguese companies. 

 

The second study objective is to analyze the relationship between industry and EDI (in annual reports and 

sustainability reports) and this variable and companies’ performance (profitably). Figure 4 shows the Model 1 

results. In this study, the industry (environmentally sensitive) positively and significantly impacts the EDI_ar 

(β=0.34; t=4.489; p=0.0001; F=20.148). The coefficient of determination indicates that the industry has an 

explanatory power of the variable EDI_ar at 42%. Furthermore, it contributes favourably to the profitability of the 

analyzed companies (β=0.60; t=3.476; p=0.0017; F=15.329). R2 suggests that the industry and EDI_ar variable 

explain a significant portion of the profitably variance (53%). Thus, EDI_ar is a variable that mediates the 

relationship between industry and profitably. The results show that the industry does not have a significant and 

direct influence on the profitability of companies, but it has a positive impact through EDI_ar variable (β=0.14). 

 

 

 

 

  

_  
 
 

 

 

Note:* significance at 0.1%; ** significance at 1%  

 
Figure 4. Results to Model 1 

 

 
Figure 5 presents the Model 2 results. Our empirical evidence suggests that the industry (environmentally 

sensitive) tends to disclose environmental information in sustainability reports (β=0.18; t = 2.091; p=0.0457). This 

variable variance is determined by industry in 14%. In turn, the EDI_sr impacts profitably variance (β=0.33; t = 

Industry EDI_ar Profitability 

    0.34  

(4.489) 

 

( 0 

 

0.60 

(3.476)** 

R2=42% R2=53% 
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2.106; p=0.0447). R2 suggests that a significant portion of profitably variance (42%) is explained by the EDI_sr 

and industry variables. Thus, the results indicate that EDI_sr is a variable that favours profitably. As for model 1, 

the industry variable did not show a significant and direct relationship with profitability, but it indirectly 

influences the dependent variable through EDI_sr (β=0.6). 

 

 

 

  
 0,99  

 
 

 

Note: *** significance at 5% 
 

Figure 5. Results to model 2 

 

5. Conclusions 

 

Climate change and other current environmental problems put pressure on the business sector and other 

institutions to put into practice the notions of social responsibility and sustainable development. Thus, 

organizations can play a significant role in advancing the sustainable development agenda (Rosati and Faria, 

2019). Moreover, accounting is essential regarding environmental sustainability because it prepares 

environmental information and its disclosure, which is paramount for stakeholders. The stakeholders are 

increasingly concerned with environmental issues and want companies to commit to these areas to benefit the 

company and society. Based on the stakeholder and legitimacy theories, this research aimed to investigate the 

disclosure of environmental information in a sample of companies listed on the stock exchange from 2015 to 

2017, before Directive 2014/95/EU entered into force. In addition, it analyzed the relationship between the 

industry, disclosure of environmental information (EDI) and profitability, verifying whether the EDI enhances the 

companies’ financial performance. 

 

Regarding the environmental information disclosure evolution, the results obtained allow us to conclude that there 

is a positive evolution in the level of environmental disclosure by companies listed on the Lisbon stock exchange 

between the years 2015 and 2017. Specifically, the results show a positive variation in EDI_ar of 5 % and EDI_sr 

of 26% between 2015 and 2017. This conclusion is in line with what can be expected since environmental 

concerns are increasingly a prominent issue in society, so it is likely that companies develop environmentally 

friendly actions and disclose these same actions (Ribeiro and Gúzman, 2010, Monteiro, Pereira and Barbosa, 

2021). 

 

Deegan (2002) states that companies disclose information to legitimize an organization's operations. In the 

context of legitimacy and stakeholder theories, our results also show that companies that belong to industries 

considered sensitive in environmental terms present better levels of environmental information disclosure in their 

reports. In the same way, Mata et al. (2014), Deegan and Blomquist (2006), Deegan et al. (2002) found that 

companies that develop less environmentally friendly activities are those that disclose more environmental 

information in corporate reports. According to Doan and Sassen (2020), poor environmental performers have 

greater motivation to increase their disclosure level than solid environmental performers. Empirical evidence also 

indicates that companies with better EDI are the most profitable. Our results are not consistent with the study of 

Chen et al. (2018). In this study, we found that companies subject to more significant environmental risks seek to 

be more transparent, benefiting from the advantage of disclosure with effects on their financial performance. 

Industry EDI_sr Profitability 
    0.18  

(2.091)*** 
0.33 

(2.106)*** 

R2=14% R2=42% 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(23)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(23) 

 

384 

 

 

The study is applied to a sample of listed companies in Euronext Lisbon. For this reason, it is not possible to 

generalize the results. In addition, the analysis period is limited (2015 to 2017). Finally, this research analyzes the 

extent of environmental information disclosure (whether disclosed or not) and not the quality of the information 

disclosed in corporate reports.  

 

For future research, we suggest expanding the sample to other companies and more recent years. Future studies 

may also analyze the quality of environmental information disclosure in reports. This research is important for 

practice as it shows a positive trend in environmental information disclosure. It also provides empirical evidence 

that companies operating in environmentally critical industries disclose more information to legitimize their 

activity with stakeholders. 
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We created a model that analyzed the impact of employability skills on student competitiveness and satisfaction and the mediating role of 
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aligned with their training. In contrast to some studies that place the teacher as the research target, ours focused on the student and the impact 
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1. Introduction 

The expansion of economies and businesses worldwide has meant that universities face the great challenge of 

adequately educating future professionals, as a digital and globalized world requires a more competitive and better-

prepared workforce. This rapidly developing phenomenon is a multidimensional and multifactor process that affects 

all educational institutions and, in particular, the competitiveness of universities (Coroș et al., 2021; Agapito et al., 

2022). By 2025, half of all jobs will be predicted to be filled by highly skilled workers (Bileviciute et al., 2019). 

 

According to Labas et al. (2016), more competitive higher education institutions (HEIs) will likely retain students. 

University competitiveness involves more than coping with external factors such as globalization but also with 

internal factors that affect efficient change management, which influences long-term financial sustainability 

(Rogers, 2019). To cope with this situation, universities must provide quality training focused on graduate needs 

for entering the labour market, which goes beyond discipline-specific skills and focus on various skills (Caballero 

et al., 2011), such as employability (Cotronei-Baird, 2020). For Griffin and Coelhoso (2019), employability skills 

remain an ongoing topic of debate, with studies addressing the ability of HEIs to produce graduates who are ready 

for the workforce. 

 

According to Finch et al. (2013), universities are increasingly aware of the vital role they play in preparing future 

workers and have already shown a strong interest in increasing the employability of their graduates, which has 

become a critical factor for labour markets (Fugate et al., 2004; Weerathunga & Mallawarachchi, 2020). 

 

In this line, Wilton (2012) highlights two key reasons to focus on improving employability skills: meeting the need 

for highly qualified staff in companies and increasing educational and employment opportunities for students. 

Therefore, students must acquire employment skills in advance. Employers are increasingly more interested in their 

employees' soft skills than in the theoretical knowledge acquired during their university education (Chamorro-

Premuzic & Furnham, 2010), conditioned usually by their need to solve their business problems creatively. To 

respond to this interest, university students must be trained to have the essential skills and successfully develop 

their professional activity by providing appropriate proposals (Weerathunga & Mallawarachchi, 2020). In a 

McKinsey survey, 40% of employers posed that there is a significant skill gap between graduates and entry-level 

requirements: "There is a problem with education systems that do not prepare future workers with the kind of skills 

required by today and tomorrow's organizations" (McKinsey & Company 2012). In the same vein, Singh and Ehlers 

(2020) have suggested that there need to be more graduates with adequate interpersonal skills to fill available 

positions, which results in a potential mismatch between HEIs and the labour market. 

 

There is another tendency, such as that followed by Li et al. (2006), who assess the results of surveys conducted on 

labour market prospects, concluding that the proportion of university-educated workers who are subsequently 

overqualified for the jobs they hold has been increasing in the last years. Therefore, universities must ensure that 

their graduates are qualified and skilled in professional decision-making while knowing how to demonstrate their 

abilities in a highly competitive labour market (Finch et al., 2013). It is paradoxical that many higher education 

graduates are overqualified for the position they hold but need more employability skills, making it sometimes 

difficult to find employment (Clokie & Fourie, 2016).  

 

Regarding the specific employability skills that employees might require, we could highlight the approach of 

Jackson (2016), who states that communication, teamwork, and self-management are necessary. Companies widely 

accept these abilities, which is the reason why the efforts of the education community to foster graduate 

employability should, therefore, be extended to their development (Almerich et al., 2019).  
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Researchers' interest in how HEIs address the improvement of students' employability (Masduki et al., 2022) has 

been increasing in the last ten years, motivated by the increased speed of technological changes, globalization, and 

new business models (De Vos et al., 2021). But despite a positive evolution of the literature, there is still a need for 

further literature review and empirical studies that address new trends and variables related to employability skills, 

as well as more applied to countries such as Spain, where the number of studies is significantly lower than other 

countries such as the United Kingdom or the United States (Dinh et al., 2022). We must consider that employability 

has also become a topic of vital urgency in the literature due to the lack of graduate training that would allow them 

to acquire the necessary qualities to meet the requirements of an increasingly demanding labour market (Vande-

Wiele, 2017).   

 

So far, most previous methodologies have developed outcome-based learning to enhance employability skills 

(Noori and Azmi, 2021); other newer methods enable the acquisition of such skills. In our case, we propose a 

different learning based on solving business challenges. Considering these premises, our research addresses both 

gaps, on the one hand, by conducting an applied study in Spain through less employed learning and, on the other 

hand, starting from a review of the literature related to employability skills. 

 

We study whether participation in an undergraduate challenge from two universities in the Region of Madrid (Spain) 

improves students' employability-related skills and the influence that possessing these skills might have on their 

competitiveness and satisfaction. Specifically, we define our research questions: (1) Do students' employability 

skills improve by solving real challenges? (2) Do employability skills lead to more competent and satisfied students? 

(3) Does student competitiveness have a mediating effect on employability skills and satisfaction? 

 

The remainder of the paper is organized as follows: The theoretical framework is developed, explaining and defining 

the importance of employability competencies and posing the hypotheses of the established model. The 

methodology is then described, and the data obtained through structural equations are analyzed, followed by an 

analysis of the obtained results and the most relevant conclusions. Finally, the limitations of the study and future 

research lines are established. 

2. Theoretical Framework and hypotheses 

Employability is one of the challenges set out in the Declaration of Leuven of 2009, as it is understood to empower 

the individual to make the most of the opportunities offered by the changing labour market with the new 

requirements of Industry 4.0. Employability is often defined as obtaining and retaining formal employment or 

finding a new job if necessary (Fugate et al., 2004).  

 

The research trends regarding the concept of employability have changed through the years, being the hot topics of 

the last years of their studied period, the employer requirements and HEI preparation. In this line, Vande-Wiele 

(2017) posits that identifying the needs of the labour market is crucial, and this topic is urgent. 

 

Argos and Ezquerra (2014) question whether academic curricula in HEIs are designed to accommodate, cater for, 

and enhance necessary competencies for students. Schech et al. (2017) confirm that universities are making 

improvements to incorporate employability into their teaching programmes so that graduates can compete in a 

globalized environment, while Jiracheewewong et al. (2019) go further and state that curricula do not specifically 

address employability skills, making it difficult for university students to develop practical skills. However, even if 

such skills were to be incorporated into academic curricula, those needed by new graduates are changing faster than 

educational programmes can adapt, so there is a need to implement activities within subjects that enable students to 

acquire these skills. As demonstrated in their empirical study by Menshikov et al. (2021), the activities implemented 

in the academic environment determine students' employability. Therefore, if skills are not incorporated into 
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university studies, students will not fully understand the importance of practical employability due to a lack of 

consideration of future career prospects.  

 

According to Cavanagh (2015), university lecturers must actively intervene by developing effective learning 

activities for students to develop employability skills. Indeed, more than passive student learning as a mere recipient 

of lectures is required to cope with today's work environment. Ripollés (2011) and Bager (2011) stress the need to 

use methodologies in which the learner takes an active and participatory role. Therefore, working on employability 

skills through challenges is increasingly essential to provide students with the necessary tools. This is precisely the 

aim of the entrepreneurial challenges we have designed as an innovative activity to develop the skills described 

above. In this line, Jackson and Wilton (2016) recommend that students reflect on their learning to understand better 

the relationship between the working world and their undergraduate studies; this allows them to integrate theory 

with practice better because they have more opportunities to practise the knowledge and skills they have acquired 

as they try to solve real problems (Weisz & Smith, 2005). 

 

As students’ progress through the academic year, they become more aware of employment challenges, particularly 

in their final year of study, driven by the search for employment opportunities (Qenani et al., 2014). For this reason, 

our research aims to provide evidence of the need for more studies. 

 

In this vein, Llinares et al. (2013) point to establishing close links between academia and business to promote 

employability among undergraduates. In addition, the demand for new graduate employees and employers' 

expectations that graduates possess general and specific skills highlight the importance of methodological initiatives 

that link educational institutions with businesses to achieve better job-ready graduates (Orr et al., 2023). 

 

Thus, university courses aiming to improve personal strategies, such as time management skills or learning and 

self-motivation techniques that could be later translated into higher employability and that can be transferred from 

a particular field of study to life, have long been popular (Fry et al., 2003).  

 

There is a lack of consensus on how employability can be solely defined for undergraduate students, as universities 

can choose to develop these types of projects in many ways, such as targeting specific groups of scholars, whether 

struggling or high potential or for targeted training, directly designed to promote one or more soft skills (Emanuel 

et al., 2021). Jackson and Wilton (2016) refer to graduate employability as the tools to get and maintain suitable 

quality employment and eradicate the social reproduction of inequality, which many drivers are constantly shaping. 

In this line, Fugate et al. (2004) argue that employability consists of means and competency attributes that contribute 

to a person's success in working life and that employers expect workers to possess, which may raise their 

expectations about their subordinates. Employability skills are the core element of human capital (Yorke, 2006). It 

includes having the skills and the ability to communicate and demonstrate them directly to employers (Hillage & 

Pollard, 1998). Therefore, Hora (2018) emphasizes the need for society to recognize universities as places of 

legitimization of employability skills. 

 

At the same time, the literature has been concerned with finding those factors or skills characteristic of 

employability. Jackson (2013) identifies self-management, teamwork, communication, problem-solving, and 

critical thinking, while Donald's (2019) literature review identifies the need to expand on the above classification 

and include the seven most cited skills from the Dearing Report (2017): oral communication, problem-solving, 

teamwork, literacy skills, time management, information technology skills, and numeracy skills. Other authors, 

such as Finch et al. (2013), distinguish between distinct types of skills by trying to group them. The first group 

would be communication skills, including written (Andrews & Higson, 2008; Gardner et al., 2005) and verbal and 

listening skills (Grey, 2010; Gardner et al., 2005). A second group, problem-solving skills (Lievens & Sackett, 

2012), in turn, incorporates a range of competencies, such as leadership (Conrad & Newberry, 2012), creativity 

(Kilgour & Koslow, 2009), and flexibility (Barr et al., 2009; Jabr, 2011) and critical thinking (Reid & Anderson, 
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2012). Empirical evidence suggests that soft skills are an essential predictor of employment (Lievens & Sackett, 

2012; Finch et al., 2013).  

2.1 Impact of employability skills on student satisfaction 

 

The pursuit of employability has consequences for the satisfaction of HEI students. Kotler and Clarke (1987) 

defined satisfaction as a state felt by someone who has experienced a performance or outcome that meets their 

expectations. Satisfaction could be identified as a function of the relative level of expectations and perceived 

performance, seen as intentional performance that results in contentment (Malik et al., 2010). Many studies have 

attempted to analyze why some students are more satisfied than others, and various attempts have been made to 

identify its determinants (Aldridge & Rowley, 1998). Knowing and understanding all the elements that can impact 

scholar satisfaction creates a valuable resource for research (De Cuyper et al., 2012). It is known that satisfied 

students with their learning environment and experience can lead to better learning outcomes, which may generate 

more qualified professionals (Duque & Weeks, 2010; Yusoff et al., 2015). 

 

Following Denson et al. (2010), a significant predictor of student satisfaction is the ability to enroll in courses and 

activities at an HEI as the student who decides to join this type of activities that, a priori, brings them a closer 

approach to the company (Hew et al., 2020). For this reason, the possibility of participating in a challenge would 

affect their satisfaction because the student enrolls in it. HEIs should consider the wide range of elements that 

increase student satisfaction levels, such as employability, and propose activities that improve student 

employability. The acquisition of employability skills is here seen as a determinant of student satisfaction and is the 

independent variable of the proposed model of our study. We understand that students with more employability 

skills are more satisfied, leading to the following hypothesis.  

 

Hypothesis 1. The acquisition of employability skills is positively related to student satisfaction. 

2.2 Impact of employability skills on university student competitiveness 

 

While all employability skills are essential, some are particularly vital from employers' perspective. According to 

Wilton's (2012) findings, a graduate with scarcer skills (e.g., advanced IT skills) will achieve a higher excellent 

salary in particular employment searches and potentially superior employment outcomes. In the same vein, Finch 

et al. (2013) have argued that new degree holders who demonstrate employability-related skills (e.g., effective 

communication and interpersonal skills) might be more competitive in the labour market than those who do not. 

This is because skills related to critical thinking, entrepreneurship, decision-making, and working under pressure 

are among the most essential competencies employers look for when hiring new degree holders (Hogan et al., 2013). 

Creativity, motivation, and learning styles derived from students' goals, values, and attitudes can improve student 

competitiveness (Howard et al., 2015). Within the university field, the level of understanding and training of specific 

abilities is a key factor for students in developing skills that make them more competitive (Barba-Sánchez et al., 

2021). Under these premises, students with employability skills will be more competitive. We, therefore, pose the 

following hypothesis: 

 

Hypothesis 2. Employability skills positively affect student competitiveness. 
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2.3 Mediating Role of Competitiveness 

 

Competitiveness is a personality trait that affects how someone behaves in various personal and professional 

situations (Smither & Houston, 1992), and it is considered essential for achieving high levels of satisfaction. One 

of the most relevant elements for students is innovative didactic activities aligned with business reality, which 

prepares students to be more competitive. In their study, Barba-Sánchez et al. (2021) show that university activities 

related to entrepreneurship directly influence students' entrepreneurial intention and attitude towards 

entrepreneurship, contributing to students' perceived control to manage a company and self-confidence. In this 

sense, Pérez-Rivero & Ubierna (2021), in an applied study on university students' motivation for entrepreneurship, 

identified the factors that affect the push to promote entrepreneurship, soft skills a key one. The educational system 

conditions its students' competitiveness and satisfaction (e.g., Misiak-Kwit & Zhang, 2022) show how Chinese 

students evaluate their educational process higher than European ones). In our study, the motivation referred to by 

the authors is related to their competitiveness so that it will generate actions in the individual and, therefore, 

satisfaction. In a sample of university students, Stander et al. (2015) demonstrated how proactive behaviour 

determines their satisfaction with their studies. Consequently, we consider that more competitive students will 

achieve higher satisfaction because they are aware of the improvement achieved, so we define the following 

hypothesis: 

 

Hypothesis 3. Student competitiveness is related to satisfaction. 

 

In Figure 1, we graphically represent the relationships between the study variables: 

 
 

 
 

 
Figure 1. Proposed Model 

Source: Own elaboration 
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3. Methodology 

3.1 Population and sample 

In contrast to some studies that place the teacher as the target of the research (Arifin, 2015), our study focuses on 

the students (Raihan & Azad, 2021). The sample we used is final-year students for a bachelor’s degree in business 

administration at two universities in the region of Madrid who participated in a teaching activity called Challenges, 

which consists of launching real business challenges at two different moments, before and during the COVID-19 

pandemic. In the 2019–20 academic year, a total of 175 students participated, 112 of whom completed the 

questionnaire correctly. In 2020–21, the pandemic year, our sample was 102 students, all of whom completed the 

questionnaire correctly. The activity occurred during the first semester of each academic year (September–January). 

On a scale of 1 to 5, participants rated the level that best describes their ability after facing the proposed challenge. 

They rated 31 indicators (e.g., oral communication, learning aptitude, creativity), 18 related to employability skills, 

7 to competitiveness, and 6 to student satisfaction. 

 

3.2 Measurement instrument 

The questionnaire was designed for this study by selecting indicators, variables, and links based on the literature. 

The questions relate to employability skills, student competitiveness after participating in the challenge, and 

satisfaction.  

3.3 Data Processing 

We used structural equation modelling (SEM) and statistical methods to estimate the chains of causal relationships 

between the unobservable latent variables (Williams et al., 2009). 

 

We have also performed a power analysis using G*Power 3 (Faul et al., 2007) for the regression with our model's 

most significant independent variables (i.e., 3). To achieve 80% power with a large effect size (0.4), a sample of 80 

cases is required. In our case, both samples of model 1 and model 2 exceed the number recommended by the 

analysis.  

 

The present study used reflective variables to respond to research objectives (Hair et al., 2014). The indicators and 

observable variables reflect the constructs, linked to the selected indicators, and are not directly observed (Wetzels 

et al., 2009) (Table 1). 

 

 
Table 1. Description of the Variables, Indicators and Authors  

 

 

 

EMPLOYABILITY 

SKILLS 

Indicators Authors 

EK_1 Teamwork (*) (**) Wilton, 2012; Donald et al., 2019; 

Barr et al., 2009; Jabr, 2011; 

Jiracheewewong et al., 2019; 

Conrad & Newberry, 2012; 

Chhinzer & Russo, 2018; Jabr, 

2011; Barr et al., 2009; Jackson & 

Kilgour & Koslow, 2009; Reid & 

Anderson, 2012; Fallows & 

Steven, 2000; Finch et al., 2013 

EK_2 Autonomous Learning (*)(**) 

EK_3 Problem-solving  

EK_4 Management of ICT management 
(**) 

EK_5 Leadership 

EK_6 Ability to adapt to new situations 

EK_7 Initiative and entrepreneurial spirit 

EK_8 Creativity and Innovation 

EK_9 Decision-making 

EK_10 Working under pressure (**) 

EK_11 Assuming responsibility 

EK_12 Negotiation (*)(**) 

EK_13 Self-confidence 
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EK_14 Detecting new ideas and 

opportunities 

EK_15 Acquiring new knowledge 

EK_16 Motivation to improve (*) 

EK_17 Apply knowledge in practice (*)  

EK_18 Critical thinking 

 

 

 

COMPETITIVENESS 

COM_1 Real problem-solving (**) Smither & Houston, 1992; 

Chamorro-Premuzic et al., 2010. COM_2 University-business 

rapprochement 

COM_3 Proactive Student Input 

COM_4 Facing a Challenge 

COM_5 Novel approach 

COM_6 Choosing my partners favours my 

competitiveness (*) (**) 

COM_7 Training (*) 

 

 

 

SATISFACTION 

SAT_1 Increased motivation to achieve 

good results 

Krägeloh et al., 2019; Chhinzer & 

Russo, 2018. 

SAT_2 Increased motivation for teamwork 

SAT_3 More motivation as a result of 

being able to compete with other 

teams 

SAT_4 More stimulation for work with 

novel solutions 

SAT_5 Greater satisfaction with creative 

work 

SAT_6 I would again participate (*)  
(*) not significant in model 1: Pre-COVID-19 
(**) not significant in model 2: During COVID-19 

Source: Own elaboration  

 

 

4. Results  

 

4.1 Evaluation of the measurement model 
The individual reliability of each indicator or manifest variable was tested by examining the weights obtained by 

PLS (λ). An initial iteration of the algorithm was carried out using SmartPLS. Indicators with standardized weights 

below 0.4 were removed (Churchill, 1979, cited in Henseler et al., 2009), and both models were reformulated. There 

are some differences in the significance of the indicators; specifically, in model 1, the indicators COM_7, SAT_6, 

EK_16 and EK_17 were not significant but were significant in model 2. On the other hand, COM_1, EK_4 and 

EK_10 were substantial in Model 1 but not in Model 2. We decided to keep these minor differences in the indicators 

in both models because it is a necessary construct. In both models, Cronbach's Alpha was also considered 

satisfactory, as the obtained values are over 0.70 (Hair et al., 2014). The first model is between 0.818 and 0.927, 

and the second is between 0.756 and 0.909. For Fornell and Larcker (1981), composite reliability is a preferable 

criterion, as it reaches an appropriate value, high in both models (0.832 or more). For Henseler et al. (2009), only 

values below 0.60 indicate a lack of reliability. 

 

The criterion establishes AVE values of at least 0.5 for latent variables (Fornell & Larcker, 1981; cited in Henseler 

et al., 2009). As can be seen in Table 2, this is significant in both models, except for Employability in Model 2, 

which is slightly below that value (0.478). 
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Table 2. Construct Discriminant and Convergent Validity 

 

  

INDICATORS 

'Pre-COVID-19' model During-COVID-19 Model 

Loads (λ) CA CR AVE Loads (λ) CA CR AVE 

COMPETITIVENESS  0.818 0.872 0.578  0.756 0.832 0.502 

COM_1 0.731    —    

COM_2 0.742    0.554    

COM_3 0.851    0.755    

COM_4 0.771    0.752    

COM_5 0.700    0.646    

COM_7 —    0.808    

SATISFACTION  0.828 0.879 0.592  0.852 0.891 0.577 

SAT_1 0.807    0.792    

SAT_2 0.755    0.754    

SAT_3 0.721    0.714    

SAT_4 0.811    0.744    

SAT_5 0.748    0.678    

SAT_6 —    0.861    

EMPLOYABILITY 

SKILLS 

 0.927 0.936 0.533  0.909 0.922 0.478 

EK_3 0.717    0.629    

EK_4 0.700    —    

EK_5 0.684    0.682    

EK_6 0.773    0.692    

EK_7 0.754    0.686    

EK_8 0.706    0.617    

EK_9 0.760    0.742    

EK_10 0.591    —    

EK_11 0.752    0.677    

EK_13 0.724    0.689    

EK_14 0.789    0.713    

EK_15 0.780    0.662    

EK_16 —    0.730    

EK_17 —    0.768    

EK_18 0.734    0.685    

CA = Cronbach Alpha; CR = Composite Reliability; AVE = Average Variance Extracted  

Source: Own based on SmartPLS 

Source: Own based on SmartPLS 

 

 

 

4.2 Discriminant validity 

The results obtained when testing the discriminant validity of the constructs applying the Fornell-Larcker criterion 

(Fornell & Larcker, 1981) are shown in Table 3. We observe that the discriminant validity of each construct is 

different from the rest of the constructs to which it is not related. 
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Table 3. Fornell–Larcker Criterion 

 

 Pre-COVID-19 Model 'During-COVID-19' model 

Competitiveness Satisfaction Employability 

Skills 

Competitiveness Satisfaction Employability 

Skills 

COMPETITIVENE

SS 

0.761   0.709   

SATISFACTION 0.690 0.769  0.674 0.760  

EMPLOYABILITY 

SKILLS 

0.671 0.672 0.730 0.653 0.564 0.691 

Source: Own based on SmartPLS 

 

Henseler et al. (2016) showed that the lack of validity is detected through the heterotrait-monotrait ratio indicator 

(HTMT). In our study, the HTMT was lower than one, which is consistent with the study by Gold et al. (2001), 

which would even consider a value of 0.90. The proposed constructs are fully compliant, as seen in Table 4. 

 
Table 4. Heterotrait-Monotrait Ratio (HTMT) 

 

 

  

'Pre-COVID-19' model During-COVID-19 Model 

Competitiveness Satisfaction Employability 

Skills 

Competitiveness Satisfaction Employability 

Skills 

COMPETITIVENESS 
   

   

SATISFACTION 0.813 
  

0.772   

EMPLOYABILITY 

SKILLS 

0.736 0.740 
 

0.747 0.621  

Source: Own based on SmartPLS 

 

We found no significant residual values in the residual correlation matrix that would indicate substantial prediction 

error for indicators or manifest variables. 

 

4.3 Evaluation of structural model 
The structural model assessment includes various evaluations (Hair et al., 2014; Henseler et al., 2009). We studied 

multicollinearity in the structural model through tolerance evaluation (below 0.20) and the variance inflation factor, 

with values below 5. The following table shows the results obtained, where it can be observed that all of them are 

below (Table 5). 

 
Table 5. VIF values 

 

 'Pre-COVID-19' model During-COVID-19 Model 

Competitiveness Satisfaction Competitiveness Satisfaction 

COMPETITIVENESS  1.818  1.742 

SATISFACTION     

EMPLOYABILITY 

SKILLS 

1.000 1.818 1.000 1.742 

Source: Own based on SmartPLS 

 

 

Table 6 shows the results of the beta (β) coefficient results and the degree of significance and importance of the 

value distribution using the student's t-test. To test the hypotheses, a bootstrapping procedure with 5,000 subsamples 

was used (Chin et al., 2003). Regarding the first model, the results provide empirical support for the hypotheses 

used to structure the research. The H1, H2, and H3 results confirm the positive and significant effects of the variables 
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(p < 0.000). Employability skills lead to greater student satisfaction and improved competitiveness. In the second 

model, the empirical results also confirm all the hypotheses. In the case of hypotheses H2 and H3, the significance 

level is p=0.000. For the case of H1, the effects of employment skills on satisfaction are also positive and significant 

(p < 0.05), significantly mediated by variable competitiveness (indirect effect of 0.348).  

 

In statistical terms, the direct effect of employability skills on satisfaction is 0.380, and the mediator of 

competitiveness is 0.292, so the total effect is 0.672. In the second model, this relationship is even stronger because 

the mediating effect of competitiveness is 0.348, and the direct effect is 0.216, so the total effect is 0.564.  

 
Table 6. Hypothesis Comparison 

 

 

 Hypotheses 

'Pre-COVID-19' model During-COVID-19 Model  

β Coefficients t-values p-values β Coefficients t-values p-values Supported 

H1 EMPLOYABILITY 

SKILLS> 

SATISFACTION 

 

0.380 
 

3.770 

 

0.000 

0.216 2.229 0.026  

Yes 

H2 EMPLOYABILITY 

SKILLS> 

COMPETITIVENESS 

 

0.671 
 

13.547 

 

0.000 

 

0.653 
10.824 0.000  

Yes 

H3 COMPETITIVENESS> 

SATISFACTION 

 

 

0.434 
 

4.388 

 

0.000 

 

0.534 
 

6.373 

 

0.000 

 

Yes 

Source: Own based on SmartPLS 

 

4.4 Predictive relevance of the model  

According to the obtained R2 results, the predictive power of reputation is moderate in both models. Specifically, 

for competitiveness, 45% and 42.6% of the variability in each model is explained by the latent variable 

employability skills. For satisfaction, 55.5% and 48.2% of the variability is explained by the latent variable 

Employability skills and competitiveness, respectively. 

 

The size of f2 measures the effects of an exogenous construct on an endogenous one by the change in R2 of the 

endogenous construct when excluding the exogenous one. We obtained remarkable results in our model for f2. The 

effect of employability skills on competitiveness is high in both models (f2 = 0.818 and f2=0.742, respectively) and 

medium in satisfaction (f2 = 0.233 in the first model). The effect of competitiveness on satisfaction is considered 

medium in the second model (f2=0.315) 

 

According to the results obtained, the model has predictive relevance due to the positive value for each endogenous 

variable according to the Q2 criterion of Stone (1974) and Geisser (1975). 

 
Table 7. Construct cross-validated redundancy 

 

VARIABLES 'Pre-COVID-19' model 'During-COVID-19' model 

Q² R² Q² R² 

COMPETITIVENESS 0.243 0.450 0.199 0.426 

SATISFACTION 0.314 0.555 0.264 0.482 

Source: Own based on SmartPLS 
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5.  Discussion and Conclusions 

The role of higher education is becoming even more critical given the increasing demand for highly qualified and 

socially responsible people in the labour market. Moreover, today's higher education faces significant 

transformations caused by integrating new technologies into academic activity and the active demand for effective 

training models. 

 

Therefore, HEIs must be more responsible for the future career path of their graduates and should strive to respond 

to employer demands, as graduate employability has increasingly become the critical measure of university value 

(Argos & Ezquerra, 2014). Some authors question the role of HEIs in the challenge of training their students in an 

increasingly digitalized, discontinuous, and global market (Martínez-Clares & González-Lorente, 2021). 

 

Thus, it is necessary to train students in employability skills that will enable them to successfully meet the challenges 

of their professional future, whether they work in large companies, small and medium enterprises (SMEs), or as 

entrepreneurs. However, these competencies only sometimes guarantee professional success (Baruch & Bozionelos, 

2011). Encourage innovative teaching activities that promote the acquisition of employment skills should be a 

priority for universities, primarily when curricula do not always provide an agile response to the incorporation of 

the skills needed to achieve employment for future graduates (Jackson, 2013; Argos & Ezquerra, 2014; 

Jiracheewewong et al., 2019). 

 

The relationship between employability and education has been studied from the perspective of stakeholders such 

as university recruiters (Moy, 2006), faculty members (Aistrich et al., 2006) and employers (Finch et al., 2013). 

 

Our study was conducted from the student's perspective, being an interesting approach since research studies 

exploring student satisfaction with academic and university life are limited (Argos & Ezquerra, 2014; Martnez-

Clares & González-Lorente, 2021). Moreover, it was conducted at two essential points in time. The first collected 

information from the pre-pandemic year in Spain (Sept 2019-–Jan 2020), while the second considered students 

living in quarantine who had to learn digitally (Sept 2020–Jan 2021). Both models confirm the direct effect of 

employability skills on competitiveness and student satisfaction, which are significant according to the results. We 

also confirmed the impact of competition on student satisfaction. These findings are essential and novel because of 

the established relationships. Therefore, we recommend that academic authorities focus on employability skills due 

to the improvements they provide to university students and their impact on student competitiveness and 

satisfaction. It is necessary to promote the implementation of fundamental challenges to enhance employability 

skills, as academic curricula are not sufficiently agile to achieve them (Jiracheewewong et al., 2019). 

 

Our findings suggest that the need for students to learn employability skills in HEI is independent of the pandemic, 

as they influence competitiveness and student satisfaction, regardless of working in a more virtual world. Therefore, 

we have covered the gap in the literature related to Employability skills and, in a more novel way, incorporated 

variables on which it impacts in a country where, in comparison with other geographical areas, there is a 

significantly smaller number of empirical studies. In addition, our empirical results are carried out considering more 

novel and less studied teaching methodologies in terms of the improvement to be achieved for the acquisition of 

employability skills by university students. 
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6. Limitations and future research lines 

 

We know that an innovative activity's contribution does not imply the total acquisition of employability skills among 

university students, but it is a good start. Furthermore, we empirically demonstrated how employability skills 

increased student competitiveness and satisfaction. Further studies could increase the sample with more students 

participating in the activity to obtain more robust results. Therefore, we propose expanding both the sample of 

students and the activities that improve the acquisition of employability skills. Although some studies related to 

competitiveness and soft skills try to analyze the impact of using an educational action as a sample only one 

university (Pérez-Rivero & Ubierna 2021), we consider that our study could be carried out in more universities, 

also considering different types of degree so that results could be compared.  

 

Another proposal would be to conduct studies that assess the acquisition of employability skills of students from 

the perspective of employers and academic leaders, considering whether there is a relationship with variables such 

as future career success, the time horizon for obtaining a first job, or better job performance. 
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Abstract. The study followed a consumer-centred approach in investigating the subject of visual merchandising in the South African 

fashion retail industry holistically. Inspired by the vision of 'Fashionomics' as a potential driver of economic growth, the primary research 

objective was to synthesise key visual merchandising elements to drive retail strategies in-store design and planning in the broader South 

African fashion retail market. This research study adopted a mixed-methods approach, analysing the data through directed content and 

factor analysis. This research study aims to reinvigorate South African fashion retail by targeting key visual merchandising elements, 

which South African fashion retailers can use as strategic tools. The key elements were determined from the consumer's perspective; hence, 

fashion retailers’ strategies may become more effective. Fashion retailers can differentiate themselves through the in-store environment 

created through unique visual merchandising strategy based on the identified critical elements and using them to gain a competitive 

advantage. The specified visual merchandising elements represent functions, activities, and business practices consumers value and 

demand. They reveal what consumers could see as a benefit to their relationship with the retailer. It was found that fashion retailers should 

implement good housekeeping – cleanliness and neatness, train customer-centric staff, and pay attention to fitting rooms, amongst a range 

of other visual merchandising elements in their retail strategies. As these three elements appear significant according to consumers, 

retailers will likely benefit the most by focusing on them. 
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1. Introduction 

 

Fashionomics (or ‘economics of fashion’) is a Pan-African programme initiated by the African Development 

Bank (AfDB) to support the development of the textile and fashion industry with a focus on MSMEs (AfDB, 

2016; Dekker & Hollander, 2017; Dakora, 2019; Clark, 2020). The initiative provides African entrepreneurs 

operating in the fashion and textile sector with a platform to create and grow their businesses with a particular 

focus on women and the youth (Business Trumpet, 2020).  

 

The AfDB Fashionomics initiative – see http://www.fashionomicsafrica.org  – was spurred by the realisation that 

the fashion industry was the second largest employer after agriculture in most developing countries, yet in Africa, 

the industry remained largely an untapped sector. This insight impelled the AfDB to establish a platform that 

ensured the development and support of the sector, given its potential to become a significant contributor to 

economic growth and job creation in African nations. The global fashion industry is worth about USD 1.3 trillion; 

in Sub-Sahara Africa, it is estimated to be worth USD 31 billion (Yamama, 2021). Considering that the global 

GDP was estimated to be worth USD 87.3 trillion in 2019, Africa's GDP of USD 2.5 trillion for the same period 

represents 2.9% of the worldwide GDP (International Monetary Fund 2020). Africa's fashion sector, however, 

represents only 2.4% of the worldwide total (i.e. USD 31bn/USD 1300bn). These figures indicate that Africa's 

fashion sector, as a share of the worldwide fashion economy, lags behind Africa's global GDP.  

 

Research by the Organisation for Economic Cooperation and Development (2021:33) suggests that the textile and 

fashion apparel sector can play an important role in emerging markets by creating jobs and spurring further 

industrialisation, especially the light industry, ideally suited to these emerging markets. Suppose one looks at the 

top textile-producing countries (Figure 1) and the top 10 clothing exporting (Figure 2). In that case, it is clear (a) 

the several leading producers are from emerging markets, and (b) no serious African competitors are on this list. 

As the fashion sector has the potential for easy entry for individuals and small businesses, as well as the potential 

for broader employment and as a driver for reindustrialisation, the AfDB's efforts to kickstart the ailing fashion 

sector in Africa make sense. Developing the textile and fashion apparel sector could create over 400 000 new jobs 

and export growth from USD 3 billion to USD 5 billion by 2025 (AfDB, 2016).  

 

 
*Note: (1) Includes significant shipments through processing zones; (2) Secretariat estimates 

 

Figure 1. Top 10 Largest Textile Producing Countries 2020 

Source: Adapted from World Trade Organization (2022, p. 77) 
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*Note: (1) Includes significant shipments through processing zones; (2) Secretariat estimates 

 
Figure 2. Top 10 exporters of clothing in 2020 

Source: Adapted from World Trade Organization (2022, p. 78) 
 

 

The abovementioned economic backdrop to the African fashion sector justifies the study that focuses on 

synthesising key visual merchandising elements to drive retail strategies in-store design and planning. This study 

is focused on the South African fashion apparel sector (referred to as 'fashion' in the remainder of this article). 

Still, the lessons learnt may be helpful for the rest of Africa.  

 

2. Visual Merchandising 

 

In defining and comprehending visual merchandising, it is necessary to understand the origin and development of 

the concept. The concept of visual merchandising developed from two terms – 'visual' and 'merchandising'. The 

term 'visual' refers to an action relating to or using one's sight or 'seeing' (Cambridge, 2022), while 

'merchandising' is the retailer's attempt to present the correct quantity of the right merchandise in the proper place 

at the correct time, while meeting the company's financial objectives (Hefer, 2017). Various definitions have 

combined these two terms over the years, some of which have become prominent definitions of visual 

merchandising (Levy & Weitz, 2016; Basu, Paul & Singh, 2022, Pellegrini, 2020). All the efforts have the same 

aim:  to arrange a store and its merchandise to draw the attention of a possible consumer, provide the consumers 

with a pleasing shopping environment, and increase sales. From product merchandising and store layout to 

background music, housekeeping, the type of lighting used, pictures, posters and light boxes, signage and 

graphics, window displays and props, the walls and the use of furniture and fixtures, all these elements and their 

visual arrangement form part of visual merchandising (Shanfar 2016). 

 

Key elements in visual merchandising 

Regardless of the significant amount of attention given to the critical success factor approach by academics and 

specialists (Borman & Janssen, 2013) the current literature needs to place critical elements in the context of 

visual merchandising. The present study thus aims to develop essential elements for visual merchandising from 

the consumers' perspectives. 

 

Rockard defined vital elements in the 1970s as those essential things that must go well to ensure that an 

organisation performs well and attains future success (Freund, 1988). It combines vital fundamentals to 

accomplish one or more sought-after business goals. The critical element concept has evolved to include 

competitive factors as well. Key elements must adhere to specific criteria (Freund, 1988). They are: 

 critical to achieving overall corporate goals and objectives; 

 measurable and controllable by the organisation; 

http://jssidoi.org/jesi/
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 relatively few – not everything can be vital; 

 expressed as things that must be done; 

 applicable to all companies in the industry with similar objectives and strategies (for example, all fashion 

retail stores); and 

 hierarchical in nature – some critical success factors will pertain to the overall company, while others 

will be more narrowly focused on one functional area. 

 

The critical visual merchandising elements identified by this study can ultimately determine or influence the 

success of a visual merchandising division of a fashion retailer. Key visual merchandising elements are the 'must 

achieve' factors. The accent on achievement underlines that critical success factors are action-oriented (Long, 

2022). They are not business objectives or aims but a mixture of activities and procedures designed to support the 

success of the desired outcomes specified by a retailer's objectives and goals. In turn, the identified vital visual 

merchandising elements will be action-able and, to some extent, controllable by the retailers (Cooper, 2021). 

 

As is evident from the above sections, the developing South African fashion retail industry has much to gain from 

identifying key visual merchandising elements. The section below expands on this study's contribution by 

presenting these key visual merchandising elements. 

 

3. Significance of the study 
 

The purpose of a retail store is to display and sell merchandise to consumers. Therefore, the retail spaces must be 

designed to encourage an enjoyable and hassle-free shopping experience. Planning and creating a retail store 

space that is both pleasurable for consumers and functional for the retailer and that also fits the image or brand of 

the retailer is a challenge that many companies face. 

 

Searches on diverse academic databases such as EBSCOHost, Google Scholar, Emerald and ScienceDirect 

produced various articles, books, and information on visual merchandising. However, the databases needed to 

generate literature concerning the focus of this study, namely key visual merchandising elements for fashion 

retail stores in a South African context. The existing literature (predominantly European and American) merely 

discusses and examines various visual merchandising elements, and, how these elements influence consumer 

behaviour and perceptions.  

 

This study attempts to fill a void in the literature by synthesising key visual merchandising elements that can be 

used as a strategic tool to drive retail strategies for in-store design and planning in South African fashion retail 

stores. These elements have been synthesised by consumers, combining essential visual merchandising elements 

that could be used in-store to affect the consumer's shopping experience favourably and, ultimately, generate 

extra sales.   

 

A review of the contemporary literature reveals that it needs to emphasise the priority of the elements in the 

context of visual merchandising. The elements of visual merchandising have never been tested in terms of their 

level of importance in the minds of consumers. By including the consumers' inputs regarding the significance 

level of the various visual merchandising elements, consumers become a dimension within fashion retailers' 

visual merchandising skills. Fashion retailers could use the identified key features to detect what is essential and 

what would keep consumers satisfied regarding store design to optimise their retail space using the correct visual 

merchandising elements. 

 

Fashion retailers could include the critical visual merchandising elements in their current retail strategies to 

develop new store designs or to improve their contemporary store designs with an improved visual 
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merchandising proficiency, to enhance their brand image and to improve their customer satisfaction levels, and 

subsequently use these efforts as a competitive advantage. All this will work towards improving their sales, as 

consumers are more likely to return for repeat purchases if the shopping environment is favourable. Currently, 

retailers differentiate themselves according to several factors, including, but not limited to, product quality, brand 

image, product price and style (Cant, 2021). However, fashion retailers can also differentiate themselves from 

their competition through the in-store environment created by visual merchandising by optimising their visual 

merchandising strategy based on the critical elements identified and using this strategy as a competitive 

advantage. 

 

4. The South African retail sector 
 

The South African retail industry is the largest in the sub-Saharan region and is ranked as one of the largest retail 

markets in the world (PWC, 2016). The retail industry's significant economic contribution offers more 

employment opportunities than many other sectors, specifically today's youth. The sales in 2020 for the retail 

sector Table 1 below illustrates the composition of retail trade sales by type of retailer for the second quarter of 

2022. 

 

The clothing retail industry makes up the second largest % of retail sales is 15.7. Retail trade sales increased by 

5.2% in the three months ended June 2022 compared with the three months ended June 2021. According to 

Statistics South Africa (2022), the main contributors to this increase were retailers in food and beverages, general 

dealers, pharmaceuticals and health products, textiles, clothing, footwear, leather goods, and household furniture 

and appliances. 

 
Table 1. Composition of retail trade sales at current prices for April-June 2022 

Type of retailer Apr-Jun 2021  

(R million) 

Weight Apr-Jun 2022  

(R million) 

% change 

between Apr-

Jun 2021 and 

Apr-Jun 2022 

Contribution 

(% points) to 

the total % 

change 

General dealers 131 413 46,4 140 517 6,9 3,2 

Food, beverages and tobacco in specialised 

stores 

22 139 7,8 23 917 8,0 0,6 

Pharmaceuticals and medical goods, 

cosmetics and toiletries 

22 893 8,1 24 228 5,8 0,5 

Textiles, clothing, footwear and leather 

goods 

44 367 15,7 46 591 5,0 0,8 

Household furniture, appliances and 

equipment 

12 492 4,4 12 973 3,9 0,2 

Hardware, paint and glass 23 683 8,4 22 931 -3,2 -0,3 

All other retailers 26 144 9,2 26 832 2.6 0,2 

Total 283 131 100 297 992 5,2 5,2 

Source: Adapted from Statistics South Africa (2022) 

 

Statistics show that fashion retailers have a significant impact on the retail industry and that it is responsible for a 

substantial share of the growth of the South African retail sector (Statistics South Africa, 2022). Therefore, the 

fashion retail industry must continue to find innovative ways to develop and stay current. 

 

As the study focuses on fashion retailers, it is necessary to understand what fashion retailing is clearly. Since a 

retailer is defined as a business that sells goods to a consumer for their personal use, it can be inferred that a 

fashion retailer is a business that sells clothing and clothing-related items directly to the consumer for their 

personal use. These products could include clothing, shoes, hair, make-up, and accessories (Diamond, Diamond 

& Litt, 2015). 
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Due to the large number of fashion retailers in South Africa and the fact that retailers are fighting for a share of 

the consumer's wallet, the competition in the fashion retail industry is intense. Brick-and-mortar retailers are also 

facing competition from online fashion retailing, which has grown positively over the past few years (PWC, 

2016). Even though online retailing has shown great potential, factors such as being able to feel and touch the 

clothes and trying the clothes in-store draw customers back to the physical stores. Because of this, all retailers 

strive to entice consumers to enter their stores by having the most exciting and visually appealing retail 

environments, which cultivate an atmosphere where consumers can shop effortlessly for clothing and clothing-

related items in different colours, fabrics, styles, and values. 

 

To achieve visually appealing retail environments, fashion retailers use visual merchandising (which is one of 

retailing's crucial components). However, retailers often need help regarding this aspect of their retail strategies 

(Levy & Weitz, 2016). For this reason, this study offers retailers key visual merchandising elements to 

incorporate into their retail plans. The value of crucial visual merchandising elements lies in taking into account 

consumers' views, which enables retailers to anticipate what the consumers would like to see in their stores. 

 

5. Primary Objective 
 

The primary research objective of the study was to synthesise key visual merchandising elements from a 

customer perspective to drive retail strategies for in-store design and planning in the broader South African 

fashion retail market. 

 

6. Research Method 
 

This research study adopted a pragmatic paradigm and followed a mixed-methods approach. Therefore, the 

research design was divided into two parts. The first part followed an exploratory qualitative research design, 

drawing on in-depth interviews with the three leading retailers in South Africa. These individuals were very 

experienced, and their expert opinion was deemed valuable in identifying any visual merchandising 

elements/items missing from the list. They were not required to remove any elements from the original list, as it 

was felt that the longer the list, the more detailed it would be for the second and third research methods. After 

that, two focus groups were held with 8 and 6 participants (consumers), respectively. The participants were asked 

to examine and discuss the visual merchandising elements synthesised from the literature. Throughout the 

discussion, consumers could add additional visual merchandising elements/items they felt should have been 

mentioned on the list. Again, participants were prohibited from removing any elements/articles from the original 

list.  

  

Once research methods 1 and 2 had been conducted, the list of visual merchandising items totalled 176 (this 

included the visual merchandising items synthesised from the literature and insight from retailers and 

consumers). 

 

A thorough literature review was conducted to identify and examine all known visual merchandising elements as 

a starting point in developing the final research instrument (used in research method 4). These elements were 

compiled into a list that included the visual merchandising elements and individual visual merchandising items 

that make up the element for research methods 1 and 2. 

 

Because the length of an online questionnaire is positively correlated with drop-out rates and negatively 

correlated with the number of responses (Rocco, 2019), the next step in the research process was to reduce the 

number of elements to be tested. To this end, a word-sorting exercise and a pilot study were used. The word-

sorting activity was conducted to compare, contrast and sort items according to the visual merchandising 
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elements they were linked to and, most importantly, eliminate duplicate and ambiguous items. A subject matter 

expert was used for this exercise. This step thus ensured that the things adequately represented the underlying 

theoretical content within each element. After a word-sorting exercise, the elements to be tested were reduced to 

142 from the initial 176 items.  

 

The word-sort exercise was followed by a pilot survey using an online questionnaire. Forty-five respondents 

completed this survey. The initial 142 visual merchandising items were formulated into Likert-scale questions 

and administered to the respondents' pilot sample. These respondents were required to rate the importance of each 

visual merchandising item on a five-point Likert scale ranging from 1=Unimportant to 5=Very important. Based 

on the respondents' ratings, an item mean was calculated for each item. Following this process, the 80 items with 

the highest mean score were selected for preliminary inclusion in the questionnaire. In addition to using the 

highest mean scores of the items as an inclusion criterion, a further inclusion criterion was related to the mean 

score of that item being higher than the average of '3'. 

 

The final step in the item reduction process involved a further review by the same subject matter expert used 

before to ensure that sufficient domain content for each element was retained. The item reduction process yielded 

a final list of 81 visual merchandising items. The abovementioned process resulted in a definitive list of questions 

deemed short enough and sufficient to elicit the required information while minimising respondent burden. 

 

Finally, an online survey was used to send a questionnaire to 1 057 respondents. This sample was selected 

randomly from more than 40 000. As the precise measurement of key visual merchandising elements in terms of 

importance was considered necessary, quantitative research was deemed the best method. 

 

Data analysis and results 
The visual merchandising managers of three of the largest retailers in the country, with a combined turnover of 

approximately R150 billion in 2021, were invited for in-depth interviews. All three senior executives were female 

between the ages of 40 and 55. Regarding the participants in the three focus groups, 25 participants took part, 44 

per cent male and 56 per cent female, all between the ages of 18 and 55. Detailed demographics of respondents 

are provided in Appendix A.  

 

The data from the qualitative part of the empirical research was analysed employing directed content analysis. In 

contrast, the data from both the pilot and complete surveys were analysed using SPSS. In analysing the survey 

data, the data was first cleaned and coding, with the second stage focusing on the analyses and interpretation of 

the results. Both descriptive statistics were compiled, standard factor analysis using the principal axis factoring 

method and reliability analyses were conducted on the data. The Kaiser-Meyer-Olkin (KMO) measure of 

sampling adequacy and Bartlett's test of sphericity were utilised to determine the factorability of the data. Both 

the KMO measure (.960) and Bartlett's test of sphericity x2 (3240) = 47786.71, p < .01 suggested sufficient 

intercorrelation and common variance within the data conduct a factor analysis. The initial factor analysis of the 

data suggested the extraction of 16 factors (visual merchandising elements) using the Kaiser criterion 

(eigenvalues greater than 1). This factor solution, however, yielded several factors with only 2 or 3 significant 

primary loadings. This solution would thus not produce stable characteristics. Further analyses were conducted to 

find a better factor solution to fit the data. The scree plot was utilised to further assist in identifying the number of 

factors (visual merchandising elements) to extract. Finally, the a priori criterion was also used to determine the 

number of factors (visual merchandising elements) to remove, pointing to 11 factors as shown in Table 2 shows 

that all the factors have good internal consistency and reliability with all the Cronbach's alpha coefficients > 0.6 

(Shrestha, 2021). 
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Table 2. Factors identified from the research and corresponding Cronbach's alpha 

Factors* Items Cronbach’s alpha 

Factor 1: Housekeeping – cleanliness and neatness 32; 34; 39; 40; 41; 42; 43; 44  .919 

Factor 2: Window displays and focal points 37; 60; 61; 62; 63; 64; 66; 67; 68; 69; 71 .912 

Factor 3: Store design – comfort and convenience 8; 11; 12; 15; 16; 17 .757 

Factor 4: Fitting rooms 72; 73; 74; 75; 76; 77 .858 

Factor 5: Store design – ease of access and organisation 1; 2; 3; 4; 5; 6; 7; 14 .819 

Factor 6: Signage and graphics 19; 20; 21; 22; 23; 24; 25; 26 .844 

Factor 7: Mannequins 55; 56; 57; 58; 59 .883 

Factor 8: Merchandise organisation 45; 47; 48; 49 .720 

Factor 9: Atmospherics 29; 30; 31; 38 .721 

Factor 10: Fixtures 50; 51; 52; 53 .798 

Factor 11: Staff 78; 79; 80; 81 .797 

*The factor naming was done together with the review expert to select a name descriptive of the item in question 
 

Table 3 compares the subjective rankings of the various critical visual merchandising elements according to 

perceived importance and the average percentage of total respondents' scores for each component. 

 
Table 3. Comparison of rankings according to perceived importance versus extracted factor scores 

Rank Ranking by respondents Rank by average % (elements as 

in 81 items) 

Rank by average % (elements according to extracted 

factors) 

1 Staff Staff Housekeeping – cleanliness and neatness 

2 Store design Fitting rooms Staff 

3 Housekeeping Housekeeping Fitting rooms 

4 Atmospherics Window displays Store design – ease of access and organisation 

5 Fitting rooms Signage and graphics * Merchandise organisation 

6 Signage Mannequins Signage and graphics 

7 Window displays Focal points Mannequins 

8 Graphics Atmospherics Window displays and focal points 

9 Fixtures Store design Fixtures 

10 Focal points Fixtures Atmospherics 

11 Mannequins  Store design – comfort and convenience 

* Signage and graphics were combined in research method 3 

 

The results revealed that certain visual merchandising elements were perceived as more important than others. We 

discuss the findins below. 

 

7. Discussion of findings 

 

The in-depth interviews and the consumer focus groups identified four new visual merchandising elements 

(elements that should have been covered in the literature reviewed). They are as follows: 

 

The pay points are the areas where consumers pay for goods. Consumers suggested that they would like multiple 

pay points per department located at different places, not just in specific ones. 

 

Fitting rooms are inside a retail store where consumers can try on clothing in private before deciding whether to 

purchase it. The analysis indicated that the items that made up the second new element revolved around the 

furniture in the fitting room, the design, style and size, its location, and the type of flooring used. Consumers 

specified that the fitting rooms should be large enough to be able to move around comfortably and that they 
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should be fitted with large mirrors. They further discussed the different floor types used within fitting rooms, 

furniture, and information conveyed through signage and graphics. 

 

Staff is a human factor and includes the people that the retailer employs. The items that made up this specific 

element revolved around the staff member's skill, their training in visual merchandising to replenish and maintain 

where necessary, and staff hygiene. The research revealed that the staff should correspond to the store's image. 

The personal hygiene of staff and their friendliness are also paramount. 

 

A mirror is a smooth surface that forms images by reflection. The content analysis indicated that the items 

included in this new element revolved around the placement of mirrors in different departments and the size of 

mirrors used in the store.  

 

The 11 elements identified by the factor analysis are illustrated in Figure 3 below and are ranked in order of 

importance, together with their top two rated items, as indicated by consumers.  

 

In order of importance, housekeeping – cleanliness and neatness is the essential element out of all the visual 

merchandising elements, followed by staff, fitting rooms, store design – ease of access and organisation, 

merchandise organisation, signage and graphics, mannequins, window displays and focal points, fixtures, 

atmospherics, and store design – comfort and convenience.  

 

 

 
 

 

Figure 3. Visual merchandising elements ranked per order of importance 

Source: Authors' compilation 
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It was evident from the results that certain visual merchandising elements were perceived as more important than 

others by consumers. Therefore, based on these results, the elements were divided into three distinct groups, 

namely: 

1. Key visual merchandising elements - housekeeping, staff, and fitting rooms 

2. Significant visual merchandising elements - store design, merchandise organisation, and signage and 

graphics);  

3. Less-important visual merchandising elements (fixtures, atmospherics, and store design – comfort and 

convenience). Each group is discussed in detail below. 

 

7.1 Group 1: The critical visual merchandising elements 

 

Three elements in this group are seen as crucial to the success of retailers and ranked above the 80th percentile in 

the result. They are discussed below: 

 

 Element 1: Housekeeping – cleanliness and neatness   

This element was ranked the most critical visual merchandising element by consumers. Although the literature 

discusses housekeeping as a subdivision of atmospherics, based on these findings, it is strongly recommended 

that housekeeping not only be seen as an element on its own but also receive the most attention. 

 
According to Smith (2019), housekeeping is an umbrella term in retailing to indicate that the floors have been 

cleaned, the carpets are vacuumed, and the displays and merchandise are kept neat and organised. However, the 

empirical study showed that housekeeping includes more than just the above. It is therefore recommended that 

the element Housekeeping – cleanliness and neatness – further refer to the cleanliness and working order of the 

retail store, as well as the cleanliness of the baskets/trolleys, the fitting rooms, fixtures, and store floors. 

 

Although the literature suggests that housekeeping often goes undetected by the consumer, consumers are more 

likely to notice it when it is not satisfactory. Housekeeping and cleanliness start outside the store with a clean and 

well-maintained store exterior that is attractive and free from clutter. The overall impression that a fashion 

retailer creates can easily be ruined if the cleanliness and neatness of a store do not complement this image. It is 

recommended that fashion retailers implement housekeeping policies and procedures as part of their retail 

strategies. Therefore, an essential part of a retailer's everyday visual merchandising management should be 

housekeeping. 

 

As the highest ranked item and therefore the most critical item under housekeeping – cleanliness and neatness, 

fitting rooms should be kept clean and tidy throughout the day, focusing on the cleanliness and neatness of the 

floors. Attention should also be given to the merchandise left behind in the fitting room by previous customers, 

ensuring that all merchandise is removed and a clean and neat fitting room is made available for the next 

customer. Store floors should always be kept clean and tidy as the second highest ranked item and therefore 

second to the essential item. Therefore, no matter the type of surface (wood, vinyl, cement, tiled, etc.), all floor 

areas should be cleaned daily with fresh water and cleaning materials, ensuring that a 'wet mop smell' is not 

present once finished. Further recommendations concerning this element of housekeeping are the following: 

 Staff should receive proper training in housekeeping standards, as discussed in the following points. 

 All carpeted areas should be vacuumed daily. 

 Not only should baskets/trolleys be placed throughout the store for easy access by consumers, but they 

must be spotless, especially as consumers are going to put clothing items in them. 

 Stores should ensure proper ventilation throughout the store, providing enough clean air to the store. This 

can be obtained by either natural or mechanical means. This will ensure that stale, overheated and polluted 

air is removed from the store and fresh air is circulated through, assisting with a natural clean smell. 
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 All store areas, including the counters and points of sale, should be dusted daily and kept clean. This 

includes the store windows. 

 Rubbish bins should be emptied and cleaned – after hours – not in the presence of consumers. 

 The displays should be kept clean and tidy throughout the day, ensuring that customers are met by a 'fresh' 

store and not just early mornings. For example, stores should be 'opened' three times a day – in the 

morning, in the early afternoon and again in the late afternoon – ensuring that even customers entering 

over lunchtime or late afternoons also get a 'just opened' store. 

 Fixtures should be checked to ensure they are in good working order, and maintenance should be done as 

soon as possible. 

 

 Element 2: Staff   

This element was ranked the second most crucial visual merchandising element by consumers. 'Staff' are 

generally not mentioned in the literature as an optical merchandising element. However, staff were seen as 

necessary by the retailer representatives in the study and the consumers. The team element is, therefore, a brand-

new visual merchandising element fashioned from empirical research. 

 

Most customers pointed out that the staff are the business and that they are one of the first things noticed in a 

store. Therefore, it is understandable why a team should form part of a store's visual merchandising strategy. 

Staff dress and demeanour should fit the store's image, and their hygiene should be of a high standard. The study 

findings suggest that the staff should be well trained on two fronts: firstly, in assisting the consumer in making 

size, style and fit suggestions, and secondly, in being able to replenish and maintain the merchandising and 

displays where necessary. 

 

The sales staff is visible to consumers. They can add value to the visual merchandising proficiency of a store. 

Even though most stores have dedicated optical merchandising staff to look after the visual merchandising of a 

store, it is highly recommended that retailers train sales staff in the art of visual merchandising so that they have 

the confidence to make visual merchandising decisions, for example, to replenish and maintain visual displays. 

Therefore, sales staff should be included in the store's visual merchandising strategy. The sales staff in the 

physical implementation of the visual merchandising strategy and that are aware of the store's visual 

merchandising strategy could feel that they are adding value to the store. This could assist sales if sales staff can 

fulfil merchandising tasks on a slow day, especially when visual merchandising staff are outside the store. This 

could help fashion retailers with the following: 

 Ensuring the store is visually attractive throughout the day by replenishing displays, dressing mannequins, and 

guaranteeing the merchandise on display is available in-store. 

 Ensuring visual consistency across the store. 

 Communicating product attributes, qualities and selling points, building awareness and expertise. 

 

Staff are the actual sellers; if they need to be more engaging and help understand the product, any visual 

merchandising strategy in place will be instrumental. Consequently, by upskilling staff and making sure that they 

can maintain the visual merchandising strategy that was put in place, they will be skilled enough to see that a 

particular item on display or in the window has sold out and to find a suitable substitute (that relates to the current 

visual theme in the store) in its place. It is recommended that fashion retailers include staff in their retail 

strategies for store design and planning. 

 

 Element 3: Fitting rooms  

Visual merchandising is another element that must be mentioned in the contemporary literature. Retailers and 

consumers unanimously agree that fitting rooms should be an element of visual merchandising. Therefore, the 

study suggests this item is a brand-new optical merchandising element created from empirical research. 
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Interestingly, even though fitting rooms are an element of their own and rated third highest, the cleanliness of the 

fitting rooms was highlighted in the detail of housekeeping – cleanliness and neatness and was ranked the most 

important in this element. This further emphasises the importance of fitting rooms as part of a fashion retailer's 

retail strategy for store design and planning. Shoppers regularly try on the fashion they want to purchase to make 

buying decisions. It was apparent in the focus group discussion that a pleasing fitting room environment could 

increase the likelihood that consumers will use the fitting room, increasing the probability of purchasing. Suppose 

consumers make their purchase decisions in the fitting room. In that case, this is more profitable for the retailer 

and more efficient and enjoyable for the customers, which could build customer loyalty. It is, therefore, in the 

retailer's best interest to invest in the quality of the total fitting room experience. It is recommended that fashion 

retailers embrace and take advantage of this selling opportunity and make their appropriate room environments as 

pleasing as possible to consumers by focusing on the items within this element. 

 

The items within the element of fitting rooms solely relate to the layout, setup and size of the in-store fitting 

rooms, the furniture used in the fitting room, and the location of the fitting rooms within the store. Regarding the 

visual merchandising element of fitting rooms, the most critical item is the amount of hanging space available in 

the fitting room. It is therefore highly recommended that the fitting rooms be equipped with plenty of hanging 

space for consumers to hang their selected items while trying other ones on. Thus, the fitting room should be 

furnished and having hooks, pegs, and knobs for hangers. Shelf space is also handy if the items selected come on 

a different hanger. Furthermore, it is recommended that large mirrors be placed in the fitting room for fuller-

figure consumers to view themselves – this item was rated as the second most important item. This item also 

emerged as the second most important in the male group. 

 

Consumers mentioned that even though clothes look good and well made in the store, the fitting room could 

change the perception of the items being 'skanky' and 'cheap' due to a dirty fitting room. Consumers could walk 

into a new and trendy retail store, expecting a whole and impressive experience, but are taken into a different 

world when they enter the fitting room. To create a highly sought-after fitting room experience, the following is 

recommended: 

 Allow enough floor space when designing a store to make the fitting rooms large enough for consumers to try 

on their chosen merchandise without feeling cramped; in other words, ensure that the area is large enough for 

consumers to move around the fitting room comfortably. 

 Have the fitting rooms equipped with bright lighting. 

 Furnish each fitting room with good furniture, such as a chair and ample hanging space. 

 Have a fitting room in each store department, for example, a separate fitting room for males and females. 

 

7.2 Group 2: Significant visual merchandising elements 
 

The five elements in this group are seen as elements also worthy of attention, ranking between the 75
th and 79

th 

percentiles. Once again, there was a slight disparity between these elements, implying that they are all equally 

significant, albeit not as crucial as the first group of three elements. These elements are discussed below. 

 

 Element 4: Store design – ease of access and organisation 

This element is widely discussed in the literature. The item relates specifically to the ease of access within the 

store and the organisation of items within the store. This element also includes the aisles, how they manage the 

route through the store, and their neatness. A great store design offers the consumer a pleasant and productive 

shopping experience. The literature points to retail store design as incorporating a well-organised strategy to 

arrange a store in such a way as to enhance space and increase sales; therefore, it goes further than merely 

creating an attractive store with appealing displays. De Wet and Prinsloo (2021) posit that consumers not only 
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purchase the products the retailer sells; they also buy the whole retail experience created by the store design. 

 

Even though this is not one of the key elements identified in the study, the items within this element are still 

significant regarding store design and layout. It is, however, recommended that fashion retailers focus mainly on 

the following, as these items were ranked the highest within the element: 

 Fashion retailers should ensure the store's aisles are neatly organised and clutter-free. This will provide a 

clear pathway to the store, guiding the customer through the different departments. The proper path will 

further assist consumers in finding their way through the store, directing them to the merchandise they are 

searching for. Signage and graphics can indicate the location of fitting rooms in different departments. 

 Furthermore, the aisles should be wide enough for consumers to move around comfortably, especially 

when pushing a trolley or a stroller/ pram. 

 

 Element 5: Merchandise organisation 

The item includes how the merchandise is displayed on the floor, for example, hanging or flat packed, the 

replenishment of sold merchandise, how shoes are displayed, and the availability of baskets throughout the store 

to carry inventory. Figure 1 illustrates the items ranked in terms of importance for the element of merchandise 

organisation. 

 

Fashion retail stores should present their merchandise visually appealing to get the most benefit out of their 

selling space. The following are some recommendations that fashion retailers can implement to obtain optimum 

results in terms of organising their merchandise: 

 Merchandise should be replenished throughout the day. As staff members replenish inventory, this item 

specifically ties in with the visual merchandising element of staff (as discussed earlier). 

 Fashion retail stores should make baskets available throughout the store, in various locations, for 

consumers to carry around merchandise while shopping for more items, especially if they buy many things. 

It must be noted that this specific item ties in with one of the items in housekeeping – cleanliness and 

neatness, where it is indicated how important it is that the shopping baskets are clean. This in- creases the 

importance of this item.  

 Merchandise should be appropriately classified before it is placed on the floor. The inventory must be 

organised in design, colour, category, etc. Through proper classification, fashion retailers can assist 

consumers in shopping quickly, finding their way through the store, browsing, and making additional sales.  

 Planning space concerning merchandise placement should be done right away. Properly preparing the area 

to display merchandise will prevent unnecessary losses and shrinkage. 

 

Keeping shelves and rails full by replenishing them once the product is sold out could enable a retailer to increase 

their sales and reduce stock carrying costs. Ensuring all required styles and sizes are available on the sales floor is 

important. 

 

 Element 6: Signage and graphics 

Another item stems from the literature. Only some people are literate, but photos and pictures are collectively 

more easily understood. According to Murray, Teller and Elms (2019), graphics and illustrations are a powerful 

way to convey a message to consumers, especially when combined with signage. Even though a picture is worth 

a thousand words, it is sometimes better when a message is read and seen. Signage is one of the best and least 

costly communication methods for consumers, particularly retail organisations, as signs account for many 

unplanned visits (Ebster & Garaus, 2011). Signs are often a consumer's first contact with a store. 

 

It is recommended that signage and graphics be used as a communication tool to indicate the fitting rooms' 

location. It was noted that most consumers surveyed struggled to locate fitting rooms. It is further recommended 
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that in-store signage be used as an information tool to indicate sale items and communicate product information 

such as prices. These items within signage and graphics relate strongly to the visual merchandising element of 

store design – ease of access and organisation discussed earlier. Signage and graphics can direct customers 

through the store, helping them find the items they are searching for. 

 

 Element 7: Mannequins 

The element of mannequins includes the different types of dummies used in the store and how they are used to 

display the merchandise. Well-dressed figures make an impressive first impression of fashion. Forms work hard 

in retail stores as they have many tasks to fulfil. Among others, they are used to highlight the newest fashion in-

store by displaying the latest trends in fashion and influencing the customers to purchase the items in question. 

Shoppers look to mannequins to learn to combine separates and accessories (Lindström, Berg, Nordfält, 

Roggeveen & Grewal 2016). According to Bell and Ternus (2012), a dummy may be a store's most valuable 

communication tool.  

 

Regarding the visual merchandising element of mannequins, it is highly recommended that the merchandise 

displayed on the figure be available to purchase in-store. For example, if a specific item displayed on a 

mannequin has sold out in the store, the item should be removed from the dummy and replaced with a suitable 

alternative. The availability of advertised items was the essential remark concerning mannequins. Training is 

suggested for the team to make informed decisions regarding visual merchandising. It is further recommended 

that the merchandise be close to the mannequin on which it is featured. It will assist consumers in finding the 

merchandise they are looking for and direct them through the store. 

 

 Element 8: Window displays and focal points 

This item includes the themes, colours and timelines used for the different window displays and focal points. 

Window displays generally help retailers attract consumers' attention and invite them into the store to make 

unintentional visits (Oh & Petrie, 2012). Window displays that are more inventive are arguably better perceived 

by consumers in terms of the store's image (Saricam, Okur, Erdem, Akdag & Kilikci, 2018). Abidin and Aziz 

(2012) maintain that window displays act as stimuli to entice the customer to enter the store. Some fashion 

retailers spend vast amounts of money on creating works of art in their windows, while others keep their 

windows simple but effective. 

 

To reap the most benefits out of the element of window displays and focal points, the following are 

recommended: 

 Window displays must be carefully planned to ensure that the merchandise displayed in the window is 

available to purchase in the store. This item relates not only to the element of mannequins but also that of 

staff. As explained earlier, if a particular item displayed on a mannequin has sold out in the store, the item 

should be removed from the dummy and replaced with a suitable alternative. 

 A retailer with storefront windows has one of the most recognised (and least costly) forms of promotion. 

Retailers can visually communicate the merchandise on offer to consumers. However, if the merchandise 

displayed in the window is unavailable, it could harm the consumers' impression of the retailer more than 

reasonably. 

 Because sight is the most influential human sense, good visual merchandising displays can appeal to the 

consumer's cognitive and emotional feelings. As soon as the graphic shows have attracted consumers, 

retailers can further utilise the visual merchandising displays to keep the consumers in the store by 

directing them towards certain products. 

 The window displays (the design, the theme, and the merchandise) must relate to what is seen in the store. 

Therefore, fashion retailers can increase the probability of making sales by understanding consumer 

perceptions of visual displays and determining what works and what does not. 
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Including store design – ease of access and organisation, merchandise organisation, signage and graphics, 

mannequins and window displays, and focal points in a retailer's retail strategy, in-store design and planning 

could be advantageous to a fashion retailer. Still, these elements are not as crucial as the recommended vital 

elements. However, it is recommended that if fashion retailers decide to implement any of the significant 

characteristics or already have them executed, they focus on the highest-rated items within each component, as 

discussed in the preceding sections. Concentrating on the highest-ranked things within each element will ensure 

that the retailers benefit from each aspect. 

 

After the significant visual merchandising elements, the final three elements are classified as the less critical and 

discussed in the section below. 

 

7.3 Group 3: Lesser essential visual merchandising elements 
 

The last three elements (fixtures, atmospherics, and store design – comfort and convenience) proved less critical – 

ranking between the 63rd and 69th percentiles. Therefore, these three elements were found to have a lesser impact 

on consumers regarding visual merchandising. Consequently, it is recommended that fashion retailers spend less 

time and effort on these elements.   

 

 Element 9: Fixtures 

The items that constitute this element all relate to the different types of furniture used as fixtures and the 

placement of fixtures within the store. It is recommended that the fixtures used in the store be chosen with the 

consumers in mind; in other words, they should assist consumers with fast and easy shopping. Bell and Ternus 

(2012) posit that tables are one of the important fixtures to use in the retail industry due to their low profile. 

Tables are the perfect fixtures to greet customers at a department's entrance and introduce the merchandise. 

Furthermore, tables break up the floor space effectively, and consumers find it easy to browse and shop from 

tables (Morgan, 2008). They also allow consumers a clear sight of the rest of the merchandise in the store. 

Fixtures are the 'furniture' of a retail store, and without fixtures, a retailer cannot show inventory and generate 

sales. The theory highlights that the fixturing must be used to fit the retailer's image, which relates to the second 

most important item as rated by consumers, namely that the fixtures used in the store should match the quality of 

the clothing sold. 

 

 Element 10: Atmospherics 

Widely discussed in the literature, the concept of atmospherics involving conventional visual merchandising, 

such as fixtures and signage, might only sometimes be enough to get the overall atmosphere of a store right. 

Atmospherics refer to the design of the in-store environment through communicating with the consumers by 

employing senses such as lighting, colour, music and scent (Pegler, 2010). Retail atmospherics includes anything 

in the store that impacts how consumers perceive their environment (Grewal, Roggeveen, Puccinelli & Spence, 

2014). 

 

To create the right atmosphere in retail stores, retailers can use a variety of aural, visual and olfactory elements 

(Helmefalk & Hultén, 2017). Bell and Ternus (2012) explain that atmospherics that appeals to the five senses of 

humans can be 'layered' into the store to improve the shopping environment and build the store's brand image. Of 

all the various atmospheric elements proffered by participants, the items that remained for consumer testing 

revolved only around music and colour within the store interior. It is therefore recommended that fashion retailers 

focus on music and the use of colour throughout the store. 

 

It is recommended that the music played in-store only be in the background and be just audible. A further 

recommendation is that the piece fit the image and brand of the store. This was also highlighted in the theory that 
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the music played should suit the store image, the style of the consumers, as well as the merchandise (Toldos, 

González & Motyka, 2019). 

 

 Element 11: Store design – comfort and convenience 

The content for the items within the last element relates to the identified visual merchandising element of store 

design, which was ranked as the least important out of all the elements. If the component is examined in greater 

depth, the item content pertains explicitly to the comfort and convenience of the store layout, and details ensure 

convenience and comfort. It also includes the use of mirrors, their size and location. 

 

It is also posited that a proper floor layout is essential as a poor floor plan can lead to retail crowding, leading to 

too many consumers in the store simultaneously with too little space to move (Coskun, Gupta & Burnaz, 2020). 

A great deal of energy and effort goes into planning a retail store floor plan – the location of every product is 

cautiously planned and strategically placed to ensure effortless shopping and increase sales (Poloian, 2013). 

 

In terms of store design – comfort and convenience, it is recommended that full-length mirrors be used 

throughout the store and that mirrors be visible in all store departments. 

 

It is evident from Figure 3 that fixtures, atmospherics and store design – comfort and convenience seem to be of 

lesser importance, and, while not unimportant, retailers are advised to pay more attention to these visual 

merchandising elements seen as more important in the minds of customers. Retailing is about resource efficient 

resource utilisation, and therefore, it is recommended that retailers spend more critically on what is seen as 

necessary by customers. However, suppose a retailer uses these lesser important visual merchandising elements 

in their stores. In that case, attention should be given to the items that were ranked the highest within each aspect, 

as these items are the most critical items within the element in the minds of consumers. 

 

8. Conclusion and key takeaway 

 

The study highlights the importance of visual merchandising as a strategic tool in fashion retailing. Following the 

guidelines suggested above should contribute to retail success and the objectives underpinning Fashionomics – 

namely, economic growth in the fashion sector. Without proper attention to the elements identified, a retailer will 

not likely be as successful as it might otherwise be. Given the statistics and lack of traction of fashion retail in 

South Africa and Africa presented at the start of this article, it is recommended that South African fashion 

retailers pay careful attention to the visual merchandising elements identified.  

 

The study provided a hierarchy of three levels (groups) of visualisation elements covering 11 elements ranging 

from the key, significant, to lesser critical elements. The elements in order of priority are (1) housekeeping, (2) 

staff, (3) fitting rooms, (4) ease of access and organisation, (5) merchandise organisation, (6) signage and 

graphics, (7) mannequins, (8) window displays and focal points, (9) fixtures, (10) atmospherics, and, finally, store 

design (comfort and convenience). Interestingly, the staff role was seen as part of the 'visual' offering of the store. 

However, it makes sense that a friendly, smiling, and helpful salesperson will majorly impact the customer, and 

all these positive signals are visual. Also, the importance of good housekeeping and clean and presentable fitting 

rooms will undoubtedly have gained even more traction with the lasting hygiene lessons learnt from the COVID-

19 pandemic.  

 

Although the study draws on senior managers' input in the country's three largest apparel firms as the initial 

source of essential visualisation items rather than on a broader range of firms, the information from the focus 

groups and the large-scale survey helped counterbalance this shortcoming. Further research could be put into 

testing the findings from this study amongst a broader range of apparel retailers in the country to confirm the 

conclusions of a supplier rather than buyer perspective. The scientific novelty of this study is founded on the 
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relative importance of certain visual merchandising elements over others. This relative importance of visual 

merchandising elements can be used by new entrants to the apparel market, allowing them to focus on those 

elements perceived as relatively more important, allowing new firms to gain more rapid traction in the 

marketplace.  
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Appendix A 

 

Demographics of main survey respondents 

 

The table below provides an overview of the demographics of the survey sample of 1 057 respondents 
 

Race 

 

n Percentage 

African 177 16.7 

White 681 64.4 

Coloured 93 8.8 

Indian 73 6.9 

Asian 8 0.8 

Other 25 2.4 

Gender n Percentage 

Male 535 50.6 

Female 522 49.9 

Age n Percentage 

18 – 25 21 2 

26 – 35 174 16.5 

36 – 45 288 27.2 

46 – 60 476 45 
 
Older than 60 

 
98 

 
9.3 

Employment status n Percentage 

Employed 1 042 98.6 

Unemployed 15 1.4 

Monthly income n Percentage 

Up to R10 000 36 3.4 

R10 001 – R30 000 245 23.2 

R30 001 – R60 000 340 32.2 

R60 001 – R90 000 238 22.5 

More than R90 000 198 18.7 

Location n Percentage 

Gauteng 725 68.6 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.10.4(25)
https://www.statssa.gov.za/publications/P62421/P62421June2022.pdf
https://doi.org/10.1108/IJRDM-12-2017-0297
https://doi.org/10.30875/604b3e6d-en


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

   2023 Volume 10 Number 4 (June) 

   http://doi.org/10.9770/jesi.2023.10.4(25) 

 

427 

 

Western Cape 161 15.2 

KwaZulu-Natal 71 6.7 

Mpumalanga 28 2.6 

Eastern Cape 26 2.5 

North West 20 1.9 

Free State 17 1.6 

Limpopo 6 0.6 

Northern Cape 3 0.3 
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