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New Trends in Sports Marketing example 
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Dancs Henriette 

ELTE PPK Sporttudomány Intézet Szombathely 

Abstract: We examined the storytelling strategy of a four-time Hungarian champion 

basketball team through a case study. Today's consumers have an infinite amount of 

information at their disposal. One of the reasons for this is the proliferation of smart devices 

that allow you to enter the online world from anywhere, at any time. The reason for this is 

social media, which allows users to produce their content and decide what and who they 

want to "follow". Sports companies need to keep up with these changes as they compete for 

consumers' money and time as part of the entertainment industry. The team we studied 

launched a new series last season, with storytelling as its main motif. During the period under 

review, the team's YouTube subscribers doubled, and thanks to content distribution, they used 

the content they produced on all three other social media platforms. The core content was 

viewed by 90% of the 18-34 age group and it should be highlighted that 97% of the content 

was consumed by men. 

Keywords: sports marketing, marketing communication, fan engagement 
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1 Introduction 

Marketing and economic trends in recent years have shown that, in addition to a 

social media presence, sports clubs are increasingly focusing on content production 

and analysis [6]; [7]; [18]. Researchers justify the energy invested by sports clubs 

in building digital engagement with the acceleration of digitization caused by the 

COVID-19 pandemic and the economic impact of the Russian-Ukrainian war, as 

the current situation calls for new solutions [16]; [17]; [18]. In recent years, the 

relationship between consumers and sponsors has become more valuable, the latter 

is no longer satisfied with a visual presence on match days and wants to gain more 

advantage from the cooperation [5]; [12]; [16].  

Social media encompasses a wide range of digital tools, so characterizing it’s 

overall impact on young people remains a challenge [5]; [8]; [13]; [16]. In addition, 

it’s critical to identify how social media specifically affect young people's behavior 

[2]; [3]; [5]; [8]; [10]; [13]. Social media is a recent form of media with several 

characteristics and attributes, as illustrated in Figure 1. 

 

Figure 1 

Why social media is so trendy?  

2 Literature review 

Storytelling as a marketing tool is nothing new in the world of marketing [10]; [12]. 

Storytelling aims to challenge consumers' liking, evoke empathy, and personalize 

the consumer-seller relationship [1], [9]; [10]; [15]. In line with Pan and Chan's 

study, a business needs to understand how the story is interpreted and understood 

by its audience to develop more persuasive storytelling strategies [11]; [14] It is 

important to know the consumer's perspective because you are telling your story to 

them, not to yourself [9]; [11]! Kakroo (2015) defined storytelling as emotional 

packaging that can motivate consumers to take action [12]; [15]. The phenomenon 
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was narrowly termed 'story', while the process of describing the phenomenon was 

termed 'narrative' [1]; [11]; [14]. In parallel with the gradual focus on the experience 

economy, businesses have based their business models on creating customer love 

[12]; [15]. Jeong and Koo (2015) argued that storytelling as a tool can bridge the 

gap between expectation and authenticity, to show more 'credibility' [11]; [14]. 

Today, the same goals are still on the list for companies. Sports companies and 

professional sports clubs are no exception [6]; [7]. The revenue structure of a 

business-based sports club is built on 5 main pillars [4]. Digital engagement and 

storytelling can be used to help teams' revenue structure both directly and indirectly. 

We can assume that the number of social media followers of a team is an indicator 

of the team's potential fan base [6]. The higher this number, the more fans a team 

has, and therefore the more valuable the club's product [4]. Because of the supply-

demand relationship, it can be assumed that the more consumer interest, the more 

expensive the club can sell its service [4]; [7]; [18]. The same parallel can be drawn 

for the merchandise market, as the more people in the fan base, the greater the 

chance of selling fan trinkets, and therefore the demand-supply price increase may 

also be present. The principle is similar to the TV market. A sports team helps to 

strengthen the relationship between the team and the fan base through active 

storytelling, and storytelling also provides an opportunity for new consumers to join 

the team's fan base. The more interest there is, the more valuable the sports club and 

the event or league will be for TV [4]; [9]. Seemingly, social media may not have 

much impact on the player market, even though in today's world, players are just as 

attentive to the opportunities their team gives them to appear "off the field". The 

professionalism of a team's social media presence now means a lot to players. We 

have left the effects of digital engagement on the sponsorship market at the end of 

our list because the latter is boosted both directly and indirectly by an active, 

planned storytelling campaign [7]; [9]; [15]; [16] [17]. The size of the sponsorship 

market is related to the volume of consumers, so the indirect link is understandable 

[4]; [18]. The production of digital has, at the same time, allowed teams to market 

it and convert it into sponsored content [9]. If we consider this as a new pillar, the 

social media market has emerged, but in our opinion, there is a replacement for the 

classic sponsorship definition [4]; [17]; [19]. 

3 Method 

Our research was carried out in a larger step. In the first stage, we carried out a 

document analysis on the following topics: 

● digital engagement 

● storytelling 

● social media 
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In the second stage, we conducted a case study focusing on the impact of the 

storytelling campaign of Falco-Vulcano Energia KC, the four-time Hungarian 

champion basketball team. Specifically, we measured the impact of the team's "Off 

the Court" program on their YouTube channel. 

4 Results 

According to an article announcing the show, the team's main aim with the ’Pályán 

kívül’named series is to give a deeper insight into the players. As a means to this 

end, the in-depth interviews were conducted in a car rather than on or around the 

basketball court, as usual. Ho's study (2013) revealed that the 3 main goals of 

storytelling are: 

● building trust between seller and buyer 

● Building empathy, awakening empathy 

● Empowerment and empowerment - Empowerment the customer to 

empathize, empathize and awaken the customer [15]. 

The question arises why a sports team, which is mostly judged by its performance 

on the pitch, should invest resources in a successful storytelling campaign. The 

answer is almost self-explanatory. By using storytelling, the team was able to take 

the players out of the jersey and present them as people to the fans. When you 

consider that in the two years before the show came out, fans were not even allowed 

to attend matches (Covid 19 rules), the answer is even more telling. Falco wanted 

to give. To give to the fans so that a deeper understanding could develop between 

the athletes and the fans. The team chose its YouTube channel to be the main 

platfrom of the show, as the average length of an in-depth interview is between 35 

and 50 minutes. Of all the social media platforms presented above, YouTube is the 

best for content producers wishing to share longer videos.  

In our study, we present and analyze the results of the first season. The 12-part series 

generated 21114 views, which also boosted the number of subscribers to the team's 

YouTube channel. Figure 2 shows the breakdown by episode and provides a 

summary of how the team in Szombathely used content distribution.  
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Figure 2. 

The results of the content distribution 

It’s visible that there have been breakout results and views. This is mainly explained 

by the fact that fans were more willing to click on bigger names and content about 

home-grown players. Another recurring pattern to be discovered is that interviews 

in foreign languages generated fewer views. The difference can be interpreted in 

two ways. The first approach is that the majority of foreign players spend 1 season 

with the team so that not as much bonding and interest can develop between the fan 

and them. In contrast, players with local ties have been the backbone of the team 

for 3-5 years. The other explanation may come from content consumption. The 

subtitles for the foreign language content, on the other hand, may mean that the 

majority of fans have consumed and are consuming the Off the Field series rather 

than a podcast. Gender and age specificities were also detected in the analysis of the 

program, the former being illustrated in Figure 3. 
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Figure 3. 

Gender differences 

Figure 3 clearly shows that the sex ratio is constant regardless of the player. The 

first season episodes were viewed by an average of 1,759 viewers, 13% of whom 

were female, while the YouTube creator studio measured that 87% of viewers were 

male. Knowing the sport and the club, it’s not a big surprise that male consumers 

are in the majority, but the proportion is surprising. Especially considering that the 

gender breakdown of followers on the team's Facebook page is 44% female and 

56% male. Again, the difference is worth looking at from several angles. On the one 

hand, it could be a distorting data point that although a family watches the video, 

they started the playback from the father's user profile. The other, and perhaps a 

better explanation, is that this type of content is primarily of interest to hardcore 

fans, who are shown to be mostly male. 

The rise of digitalization has meant that the program has mainly reached young fans 

of the team. Taking all the videos into account, 89% of the viewers were in the 18-

24 or 25-36 age group. Also, an interesting parallel is that the team's Facebook page 

does not show such a wide age gap, with a much healthier distribution. Based on 

current data, 15.8% of the team's Facebook page followers are in the 18-24 age 

group, 28.4% in the 25-34 age group; 23% in the 35-44 age group, 20.2% in the 45-

54 age group, 6.8% in the 55-64 age group, and 5.8% in the over 65 age group. 

Given the digitalization of the world, the predominance of the younger age group is 

not surprising, but looking at content distribution, it is interesting and requires 

further measurement as to why the YouTube channel shows such a gap. Figure 4 

shows the differences between the aging groups.  
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Figure 4. 

Differences between age groups 

5 Summary 

All in all, the concepts of digital engagement, storytelling, social media, and their 

interpretation, analyzed in the initial stages of the research, have not only opened 

new doors in the world of content production, which is very much a dominant factor 

in the 21st century but have also paid great attention to meeting the needs of 

consumers as much and as widely as possible, helping business-based clubs to 

deepen their relationship with consumers. Social media is one of the most 

controversial topics of our time, with its speed, communication, and content sharing 

opportunities, the possibility for users to connect directly (just like sports clubs), but 

numerous studies have drawn attention to its negative effects on adolescents and 

young adults [2]; [3]; [5]; [8]; [13]; [16]. However, it also provides a great 

opportunity for sports clubs to connect with their followers and fans directly, 

through various visual or audiovisual content. This communication can also take 

place back there, as consumers can comment on and share the content. They have 

the freedom to express their opinions. Storytelling is a marketing strategy that 

focuses on gaining the empathy of the consumer. It aims to inspire love and a 

propensity to bond in consumers to develop a deeper relationship. However, to be 

successful, it is essential to know your consumers, as this sets the framework and 

the limits of how you tell the story and what you want to achieve. At the same time, 

great attention must be paid to credibility, as this is one of the main pillars of 

storytelling. As mentioned above, the 3 main pillars of storytelling are plot, 

character, and aesthetics. In the second phase, a case study was conducted, focusing 

on the impact of the storytelling campaign of Falco-Vulcano Energia KC, the four-

time Hungarian champion basketball team. We measured the exact impact on the 
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YouTube channel of the team's 'Pályán kívül' show. The series was launched to give 

fans a deeper insight into the lives of the team's players, taking them out of the jersey 

(the in-depth interview was not conducted on the basketball court) and portraying 

them more humanly. The first season of 12 episodes has reached a total of 21114 

views, which has also contributed to the number of new subscribers to the team's 

YouTube channel. From the views we have shown that videos with home-grown or 

bigger-name players generated higher viewership, and also a clear pattern that 

interviews in foreign languages (with Hungarian subtitles) had much lower 

viewership, the causal link is that the vast majority of foreign players spend only 1 

season with the team, so they cannot develop a deeper bond with the fans. In terms 

of gender, 87% of our viewers were male, and by age group, the highest number of 

clicks were from the 18-24 and 25-36 age groups. 

 

Conclusion 

The primary conclusion of our study is that effective storytelling as a marketing tool 

can make the club more valuable to the consumer and, by extension, have a positive 

impact on the overall perception of the club. Storytelling provides consumers with 

an insight into the life of the club, which leads to a new and much stronger 

relationship and bond between the parties. This relationship can later be measured 

in economic terms for the club, where the bond that is formed can lead to the 

'ordinary' fan becoming a fanatic, a ticket buyer becoming a season ticket holder, or 

a fan becoming more proud of their team and buying club merchandise. The 

conclusions are straightforward: if storytelling is used correctly, a larger club can 

be built, with a larger and more loyal fan base than at the outset. Building stronger 

loyalty is an essential aspect for any club, as engaged supporters can be relied on 

more securely and it’s harder to fall into the traps of overpricing or overbuilding a 

built event or project while the club's fan and consumer base is not regular. Strongly 

loyal supporters stick with the club and are strong support either in terms of 

attendance figures or team product pricing, and this can also strengthen the club's 

negotiating position in some cases, for example with sponsors, as season ticket 

holders provide stronger support against ticket buyers. 

A further conclusion is that storytelling can also help to build a larger fan base, as 

this method is currently a major novelty, - especially in the Hungarian sports 

marketing market - which means that even fans of neutral or other teams are 

interested in watching the material produced on this topic, which can lead to an 

increase in the club's fan base. Nevertheless, the spread of the method does not mean 

that it is without interest, as example, the presentation of the private sphere of the 

team and players, even during the COVID-19 period, could bring the club closer to 

the fans in a way that cannot be experienced even with a match experience. The 

impact of this content is already measurable and from this, we have drawn our 

conclusions that the method has had the effect of increasing overall fan interest in 

the club's content, in other words, it has had an impact and been effective. 
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It is also important to stress that the marketing activities of clubs are not only 

directed toward consumers. Players are a constant presence on teams' social media 

platforms, seeking to maximize their reach and promote themselves in a positive 

way, which means that a club with a larger following and a wider, more extensive 

marketing activity is more interesting for professional players, and can therefore be 

a factor in their transfer or retention/extension decision process. The potential 

impact of this decision could result in a stronger roster and therefore a stronger team, 

partly due to the club having a stronger permanent marketing activity in a rival club. 

However, storytelling also needs to take into account the composition of the 

particular follower base. To do this, we can use data on followers from social media 

platforms to determine their composition, either by gender or age. This is a 

particularly important issue, as different age groups consume different content, have 

different interests and there are differences in the duration and length of videos and 

the resulting viewership, as younger generations have grown up in a faster-paced 

world that prefers shorter videos, as opposed to older generations. Understanding 

generational differences is an important consideration, especially when different 

generations have different consumption habits but the same interest in the person of 

the sports club. The importance of knowing the composition of the fan base proves 

the need for professionals who can effectively analyze and identify it. It is worth 

mentioning that there is already a fan-engagement manager at foreign sporting 

events whose primary role is to ensure a positive fan experience, which further 

proves that the relationship between fans and their relationship is worth 

investigating and is a real phenomenon. The rise of young people on social media 

is also noticeable, as today's children are without exception growing up in a world 

of the internet and smartphones, essentially socialized on social media, which means 

new consumers and a whole new trend reversal. The rise of the young is bringing a 

new wave of children who are being exposed to social media for the first time - and 

at a very young and younger age - and this is also an opportunity for clubs to engage 

them, but also a huge responsibility to try to present the sport in a positive, 

educational way in their posts and stories, because using social media for education 

can be a key issue for educating the generation that will grow up in it, and sports 

teams must be part of that. Ideas for educational content could include images and 

videos of school visits or highlighting the importance of physical education and 

foreign language skills on such occasions, choosing the right way to communicate 

in the accompanying text of posts, choosing the right context for textual content, 

and promoting the spirit of fair play. 
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Abstract: Digital transformation involves digital capabilities and technology to add value to 

business processes and customer experience. To support the digital transformation, 

companies need to make efforts so that technology can be accepted and used by employees 

in operational activities. This study aimed to measure employee acceptance of information 

technology facilities provided by the company. A survey was conducted based on technology 

acceptance theories and an online questionnaire was distributed online. Employees 

participated through the Google form website. Two thousand six hundred six employees 

participated in the information technology acceptance survey from 2610 targeted employees 

(99%). Purpose, daily use, and acceptance represented the overall information technology 

acceptance (71.1%). Management, Perceived Usefulness, Participation, and Purpose 

significantly influenced IT Acceptance. The research findings provided insight into the 

approval of technologies to drive digital transformation. The company must optimize 

technology utilization and continuously improve its performance and reliability. In addition, 

companies need to review technology investment needs and optimize employee involvement 

in technology identification and selection. 

Keywords: information technology acceptance, digital transformation, technology 

optimization 

1 Introduction 

After COVID-19 and the Russia-Ukraine war, the steel industry still faces 

challenges, especially in Indonesia. The excess global production capacity in 2022 

of 563 million tons will make Indonesia flooded with imported products, especially 

from China, Russia, and Eastern Europe [13]. Meanwhile, Indonesia has already 

mailto:paulinasihdewi@gmail.com
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invested heavily in developing the national steel industry [13]. However, Indonesia 

needs to address this challenge more optimistically because the projected growth in 

national steel consumption will reach 6% in 2023, in line with the recovery of the 

national economy, especially strategic projects in the infrastructure and energy 

sectors [7]. 

Therefore, digitalization has been implemented in Indonesia through the 

commitment of the Ministry of Industry and the Ministry of State-Owned 

Enterprises to transform towards Industry 4.0 through the Indonesia Industry 4.0 

Readiness Index (INDI 4.0) assessment which 326 companies, including steel 

companies, attended [15]. The assessment is based on five pillars: management and 

organization, people and culture, products and services, technology, and plant 

operations [8]. 

Through well-established strategic planning, digitalization is carried out to increase 

efficiency, innovation, and competitiveness in the steel industry [9]. Steel industries 

can also collaborate with stakeholders to produce successful digital transformation 

initiatives [3]. Digital transformation involves digital capabilities and technology to 

add value to business processes and customer experience. To support the digital 

transformation, companies need to make efforts so that technology can be accepted 

and used by employees in operational activities. Adopting information technology 

is essential in driving efficiency [12], profitability [14], customer experience [11], 

and business sustainability [2]. 

It is beneficial to measure employee acceptance of information technology facilities 

provided by the company. In this sense, an online survey was conducted and 

analyzed with statistical methods. This paper is organized as follows: Section 2 

describes the factors of information technology acceptance. Section 3 gives the 

detail of the research methodology. The results of the applied survey are presented 

in Section 4, and Section 5 explains the conclusion or summary. 

2 Information Technology Acceptance 

The Technology Acceptance Model (TAM) is a widely used theory to describe the 

user experience of adopting new technology (Figure 1). TAM can identify factors 

that influence user acceptance of new technologies and assist developers in 

designing information systems that are more easily accepted by users [5]. TAM 

explains that there is a strong influence of perceived usefulness and ease on 

technology users' attitudes and behavior, where respondents are measured for their 

perception that technology will help work and can be used easily [6]. Attitudes 

toward use are a function of perceived usefulness and perceived ease of use. 

Perceived ease of use has a chain reaction on perceived usefulness. The capability 

of designing technology can influence perceived ease of use [4]. The most important 

reason for developing a technology acceptance model is to create a system where 
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users can experience the benefits and conveniences of technology users can accept 

it more [16]. Innovation can thrive when an application development team follows 

the technology acceptance model [19]. 

 

Figure 1 

Technology Acceptance Model 

Source: Davis, F.D. (1985) 

3 Methodology 

The survey, adapted from the TAM model, consists of 6 variables (Table 1),  

specific questions about IT acceptance and demographic questions on a unipolar 

and bipolar scale. The IT acceptance result will be categorized into one of three 

levels: Fully Accepted (70%-100%), Quite Accepted (50%-70%), and Not 

Accepted (0%-50%). An online questionnaire made by Google Form was 

distributed via email and WhatsApp. Employee demography consisted of 2,606 

employees (99%) have participated in the IT acceptance survey from 2,610 targeted 

employees. 
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Name Variable Notes 

Level - Multiple choice 

Age - Multiple choice 

Years of service - Multiple choice 

Management Independent Multiple choice 

Perceived usefulness Independent Multiple choice 

Participation (perceived ease of use) Independent Yes/ No 

Purpose (behavioral intention to use) Independent Yes/ No 

Perception Independent Multiple choice 

Acceptance (actual system use) Dependent Multiple choice 

Technology type - Multiple choice 

Table 1.  

Survey Variables 

The majority of respondents (Figure 2) were Operator (42.13%), between 25-30 

years old (31.62%), and had 5-10 years of service (30.12%). 

 

Figure 2 

Respondent Demography 
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To carry out the analysis, 6 hypotheses were proposed as below: 

H1: Management is partially affecting the IT acceptance. 

H2: Perceived usefulness is partially affecting the IT acceptance. 

H3: Participation is partially affecting the IT acceptance. 

H4: Purpose is partially affecting the acceptance of IT. 

H5: Perception is partially affecting the IT acceptance. 

H6: Management, perceived usefulness, participation, purpose, and perception are 

simultaneously affecting the IT acceptance. 

Data analysis regarding variables related to survey answers was carried out with 

SPSS through Multiple Regression Analysis testing. 

4 Results and Discussion 

The IT Acceptance Survey results stated that 71.1% of employees accepted the 

technology facilities implemented in the company (Fully Accepted). The survey 

results are significant facts that will determine the company's strategy as we advance 

based on the 8 specific questions. 

 

Figure 3 

Management question results 

 

Figure 4 

Perceived usefulness question results 
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Figure 5 

Participation results 

 

Figure 6 

Purpose question results 

 
Figure 7 

Acceptance question results 

 

Figure 8 

Perception question results 
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Figure 9 

Outside acceptance question results 

Based on the T-Test Result (Table 2), H1, H2, H3, and H4 was accepted, but H5 

was denied. Management, perceived usefulness, participation, and purpose had 

partially affected the IT acceptance while perception was not significant. 

Simultaniously, Table 3 showed that IT acceptance was affected by management, 

perceived usefulness, participation, and purpose. Independent variables had 22.4% 

influence over the IT acceptance (Table 4). 

Table 2. 

T-Test Result 

 

Table 3. 

F-Test Result 
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Table 4. 

Determination Coefficient 

Respondents' answers showed that the company had informed the purpose of using 

technology (82.77%) and employees continuously optimized the technology 

facilities (63.55%). Employees also felt significant comfort while working 

(63.51%). However, employees felt less involved in technology selection (61.28%), 

management is considered less concerned about technology implementation 

(53.57%), and employees are less comfortable using company technology facilities 

outside their work environment (49.19%).  

In fact, the acceptance of information technology and the use of technology depend 

on a variety of factors, including individual and organizational characteristics, the 

design of the technology, and the broader socio-cultural context Older workers tend 

to be reluctant to use technology compared to younger employees [10]. People with 

higher levels of education tend to use technology more effectively than those with 

lower levels of education [5]. Men are more likely to adopt technology than women 

[17]. A supportive organizational culture also can encourage technology adoption 

to be accepted and used to get work done [1]. Societal norms also impact technology 

adoptions [18]. While management, perceived usefulness, participation, and 

purpose significantly influence IT acceptance, companies must improve technology 

reliability by involving employees in choosing technology that supports 

performance. In addition, companies need to review the need for investment in 

technology while maintaining and increasing productivity. 

 

Conclusions 

The Indonesian steel industry must be optimistic about meeting national steel needs, 

especially strategic projects in the infrastructure and energy sectors, by continuing 

to promote digitalization and information technology acceptance to boost 

productivity and efficiency. The survey was carried out to 2,606 online using the 

Technology Acceptance Model to identify the factors influencing user acceptance 

of new technologies. The IT Acceptance Survey results stated that 71.1% of 

employees accepted the technology facilities implemented in the company (Fully 

Accepted). Respondents' answers showed that the company had informed the 

purpose of using the technology. Employees continuously optimize the technical 

facilities and feel comfortable while working. These factors are also significant in 

building technology acceptance among employees: management, perceived 

usefulness, participation, and purpose. However, the company must involve the 
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employees in choosing technology. Companies also need to review the need for 

investment in technology while maintaining and increasing productivity. 
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Abstract: Problems of supply chains can be very diverse; the goal of this article is to explore 

the issues and the solutions provided by AI. Artificial Intelligence is already present in many 

areas of our lives and affects it.  In this article we are not only investigating how it reduces 

uncertainty in the supply chain, but also the potential pitfalls of using artificial intelligence 

should be explored.What impact it will have on the results of the supply chain in the 

healthcare sector? The opportunities provided by this ever-developing technology must be 

used in the most efficient way.The research reveals how we achieve most effective satisfaction 

of the customer including AI technologies in our processes, also highligting some important 

issues related to the use of AI. In today's world, being in possession of information is the 

greatest capital, a lot of information has to be processed every day, but the winner will be 

the one who has it all and is able to process it.We are examinig a post-covid period, during 

this examinationAI software was introduced to a customer service team, also we took into 

account the advantages and disadvantages. 

Keywords: Artificial Intelligence, Supply Chain Management 

1 Introduction 

The COVID pandemic drew attention to the shortcomings and weaknesses of 

healthcare supply chains and thus pointed out possible directions for development. 

[1] What challenges did they face? Among other things, lack of foresight, high 

demand for products, medical equipment, ensuring accurate delivery and 

minimizing costs. COVID period pushed companies to search for new innovative 

solutions to survive these extremely difficult times. 

mailto:piricz.noemi@kgk.uni-obuda.hu
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In our case study an AI driven software was implemented to a customer service 

team of a healthcare supply chain. The company is one of the leading multinational 

companies in the healthcare sector. Deals with the manufacture and sale of medical 

equipments, accessories and related devices, also handles installation and 

maintenance. In our case study, we were focused on the customer service team, 

which sells medical equipments and accessories. 

In the supply chain we can face multiple problems on a daily baisis, in the following 

we examine the most common problems that occur according to five aspects, which 

are:  

1. Lead time;  

2. Communication (external, internal);  

3. Product shortages;  

4. Delivery issues; 

5. Lack of information. 

We’ve highlighted the most crucial problems which we try and potentially can be 

solved by implementing an AI driven software to the customer service team. 

Managing Supply Chains can lead to competitive advantages, in addition 

traditional, more time-consuming processes can be remplaced by new technologies, 

which can save considerable time and manpower. Software-based, physical 

artificial intelligence is already part of our everyday lives. Our smartphones, smart 

watches, digital assistants, industrial robots, self-driving cars, autopilot functions 

etc. all work with AI softwers. Also, AI plays an important role in the healthcare 

industry as well, AI driven softwares and applications can help doctors to analyze 

patients images (X-ray, MRI, etc.). The purchase of these softwares is becoming 

more and more available for larger companies, if they want to gain a competitive 

advantage over competitors in this post-COVID situation, they must take this step 

and be open to technologies that sometimes require big changes. 

2 Artificial Intelligence and understanding its 

importance 

Today’s modern information technology provides the approptiate tools, for example 

Internet enables global real-time communication. However, we cannot stop here 

since we can talk about the creation of AI technologies from around the 1950s, when 

Alan Turing raised the following question: “Can machines think?”. Turing proposes 

a machine intelligence test, he believes that if a machine can make people think it 

is human, then it has intelligence, actually Turing test is a method to determine the 

intelligence of a machine. [2] Even today, the test is an integral element of AI 

research. 
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The term Artificial Intelligence was first coined in 1955 in a mathematics course by 

Professor Jonh McCarthy at Darthmouth University as follows: “Artificial 

Intelligence is the science and engineering of making intelligent machines”. AI aims 

to reproduce mental activities with the help of machines. These activities include 

for example, perception, understanding and decision-making. [3] 

2.1 Supply Chain Challenges solved by AI 

At the beginning of the article, we mentioned a couple of challenges caused by the 

COVID pandemic, which pointed out some of the most critical points in the chain. 

Now we want to help solve these problems by embedding AI software. 

2.1.1 Interpretation of the definition of supply chain 

The first definition of Supply Chain was determined by the Supply Chain Council 

in 1997: “SCM encompasses the planning & management of all activities involved 

in sourcing and procurement, conversion, and all logistics management activities. 

Importantly, it also includes coordination and collaboration with channel partners 

including suppliers, intermediaries, third-party service provides, and customers. In 

essence, SCM integrates supply and demand management within and across 

companies.” We differentiate both material and information processes, include the 

flow of the product from the supplier to the final consumer, as well as the reverse 

product flow. The coordinated operation of logistics processes is essential for the 

smooth operation of companies participating in the supply chain. [4]  The number 

of chain members may differ from company to company it may be simpler or more 

complex. In order to achieve effective supply chain management, coordination of 

activities, mutual trust, and unhindered cooperation are necessary. Information is 

the basis for establishing a relationship, and its rapid flow is a condition for efficient 

operation. 

2.2 How AI works 

John R. Searle american philosopher studied the behavior of AI, based on this, we 

distinguish weak and strong AI. Weak AI reproduces or imitates a special behavior, 

even able to recognize and solve problems but the machine does not understand the 

reason of act. In contrast, strong AI  not only acts rationally, but also has emotions, 

it has its own thought processes and consciousness. [2] Today, strong AI exists at 

the level of plans for the time being, research has already begun and progressing 

rapidly worldwide. For the rest of this paper, we will consider the existing AI – i.e. 

weak AI.  

AI softwares are using the following AI-driven technologies: 

1. OCR - Optical character recognition: text recognition technology responsible for 

reading documents;  
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2. First-time recognition: extracting information from documents seen for the first 

time using deep learning technologies;  

3. Automatic learning: machine learning technology that increases recognition rates 

by learning from user corrections. 

2.2.1 Deep learning 

Deep learning is a part of a variety of machine learning methods, which gives the 

ability to AI to produce similar activities as the human brain’s neural network. [5] 

Deep learning opportunites have already benefited the healthcare industry, for 

example image recognition applications can support doctors analyze images. 

Why not use these technologies at other members of the chain? 

2.2.2 Increasing efficiency of supply chains with AI 

Why is it beneficial for us? First, the AI-driven software is ERP-compatible. In 

addition, using artificial intelligence, not only data scientists can perform business 

analysis, but also people with knowledge of the business field. [6] Several functions 

are available on a single platform: reports and results all contribute to planning. We 

will know, for example, what stocks we have to count on from the expected more 

accurate forecasts, we strive to achieve the optimal stock level, since holding 

unnecessary stocks is a cost, so this will also decrease. At the same time, elimination 

and prevention of shortage problems. [7] 

Secondly, it offers more profitable marketing strategies, which helps determine the 

customer needs, and it communicates well about product development. Not least 

thanks to cloud-based solutions, it positively influences sustainable development. 

[8] 

Errors caused by human inattention can be completely eliminated with the help of 

artificial intelligence. Automate, improve and simplify ordering processes as a 

single task. Humans can make several mistakes, such as misspelling important 

identification numbers and product numbers, but the software does not make such 

mistakes, it is more accurate. AI software increases the speed of document 

processing, up to five times faster order processing is available, thus reducing 

reaction time. This saves time for other important tasks: customer calls, customer 

inquiries, handling complaints. Finding customers is one of the most important tasks 

that must be focused on, since the customer is the key figure in the supply chain, 

without whom businesses cannot continue. 

2.3 Regulation of principled issues related to the use of AI 

Confidentiality issues arise in connection with the use of AI, but there are 

regulations to protect people and business information. [9] On April 21, 2021, the 

European Comission published its draw regulation on Artificial Intelligence in 
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Brussels, the main goal of which is to comprehensively regulate AI for the first time 

in the world: “In order to accelerate, act and align to seize opportunities of AI 

technologies and to facilitate the European approach to AI, that is human-centric, 

trustworthy, secure, sustainable and inclusive AI, in full respect of our core 

European values, this review of the Coordinated Plan puts forward four key sets of 

proposals for the European Union and the Member States: 

• Set enabling conditions for AI development and uptake in the EU 

• Make the EU the place where excellence thrives from the lab to the market 

• Ensure that AI works for people and is a force for good in society 

• Build strategic leadership in high-impact sectors” (European Commission, 

Brussels, 21.4.2021, COM(2021) 205 final) 

Primarily, increasing the competitiveness achieved with AI and exploiting 

economic and social benefits. On the other hand, the minimization of risks and 

disadvantages, in order to ensure the human rights and EU core values are not 

violated. [9] The European Commission would also like to increase people’s sense 

of security and trust, at the same time giving free space to technological 

development.  

Should the employee be afraid of losing his job with the introduction of AI? In the 

near future I would say no, since humans train and control AI and not the other way 

around. However, globally millions of people have already lost their jobs as a result 

of the incredible fast development of robotics. [10] Another question arises: Are 

humans or AI doing the job better? Originally, the introduction of AI software was 

not introduced to completely replace human labor, but to facilitate their work and 

increase efficiency, but probably the rapidly developing artificial intelligence will 

revolutionize the labor market. [11] 

3 Obstacles of implementing AI into the supply chain 

We distinguish problems arising from the use of AI according to whether they 

violate principled reasons or whether we encounter technical obstacles. 

We saw the principle problems in the previous chapter, so in the following we 

present technical problems that occured during practice and testing. 

After a lot of planning, the problems really become apparent in practice. Before we 

start using a software live, it is preceded by a test period. What technical obstacles 

do we encounter during testing?  

Technical problems can be approached from several perspectives, in this article we 

examine two sectors: data and human.  
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First of all, there are various data problems. AI works and learns from data, so if the 

data is insufficient or incomplete, the software will not have enough examples to 

draw conclusions. For example, not all AI softwares can read handwritten texts and 

documents, due to its uniqueness it is difficult to identify individual characters. 

Secondly, data quality can also be a problem. We can have a lot of data, but it should 

not be inconsistent and unbalanced, this would lead to over represent data of a group 

and would give us false results. Data privacyand security it is a highly important 

factor, because there are a lot of risks involved: loss of data can lead to the loss of 

reputaion, loss of customers and loss of money. The data of the company and their 

customers has to be safe and protected from cyber attacks. Therefore, it can be said 

that both the quality and quantity of the data must be adequate for the problem-free 

operation of the AI software. 

Human factor is one of the most important to review when investigating problems. 

For example, deep learning is only possible with continous training, humans need 

to correctly plant the data and teach the software, and then test the software to see 

what did it learn from the trainings. I would mention two problems with learning, 

first it is a very time-consuming task, both from human and AI side. For humans it 

requires a lot of attention and time to teach AI recognize the information. Also, AI 

learns slowly, sometimes we have to teach the same task several times. Today, there 

are service providers on the market that try to simulate human work and try to teach 

AI programs. However, these researches are not yet fully successful, for now 

humans are the most thriving in teaching AI. [12] 

4 Using AI software to solve Customer Service 

problems 

The focus of the examination was an artificial intelligence software implemented 

on the customer service department of a healthcare company. Why Customer 

Service problems are so important to be solved? What roles the Customer Service 

play in the chain? 

Many companies do not realize the importance of customer service even though it 

affects many things beyond the customer: for example, logistics, delivery, 

invoicing, product availability and planning.  

Customer service can be seen as a bridge between logistics and marketing, its 

success determines the company's long-term viability and effective customer 

service can be one of the best ways to gain a competitive advantage. To achieve 

this, it is important to continuously monitor and regulate customer service and 

evaluate customer service levels. Customer service is an integral part of your 

company's strategy, and a strong, effective customer service ensures satisfied 

customers. 
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Customers can contact us through a number of platforms (phone, email, social 

media), whether to ask questions, inquiry about an order or make a complaint. Even 

if we manage to collect all the useful data, we may not be able to meet the challenge 

of making sense of it. Also, the preparation of the reports can take a lot of time, and 

the managers can also lose their trust in their team, thus the lack of supervision can 

also result in the lack of responsibility of the team. 

The software is able to help us in two important areas, which are Order Management 

and Customer Inquiries Management. 

4.1 Experiences of testing AI, as a customer service problem-

solving tool 

In the following the circumstances of the research will be presented. The case study 

was actually prepared at one of the biggest healthcare multinational companies, 

where we examined the potential effects of using AI at the customer service team 

on the most important chain member, the customer. In our case, the customer service 

team was in our center, as the research was corroborated with depth interviews 

within the team. The questions were carefully structured and composed as follows: 

what challenges do we face on a daily baisis for which we would like to find a 

solution, then they were asked about the advantages and disadvantages of the 

software, and what they think about the effect it will have on customer satisfaction. 

Last but not least, we asked them questions about the future of AI, and its danger 

on our jobs.  

Information was collected from different sources during the case study, as we were 

using the depth interviews, as well as internal company documents.  

Now we would like to introduce the practical research, which we obtained during 

software testing. Before the new software goes live, it has to be preceded by a test 

phase. Why testing is necessary? The testing period is important from several points 

of view, on the one hand, the employees get a first impression of the new interface. 

On the other hand, they can assess the problems that arise in time,generally testing 

provides visibility on both strong and weak points.The test environment consists of 

an artificial intelligence-controlled process automation software. 

In the test environment Customer Service Representative teach AI where the 

location of the information is, and AI will remember from where the information 

was taken.During testing several problems were highlighted concerning the 

handling of documents, such as purchase orders:  

 errors due to inadequate administration, important identification numbers were 

missing, which hindered the processing of documents, it automatically ran to 

an error; 

 the software was not taught to read handwritten text, so it could not read them; 

 the software could not read the correct data from the document;  
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 customers sent their requests with incomplete data, it was unidentifiable for the 

software. 

Part of the listed problems is a data administration problem, since the data from the 

company’s ERP system was not correctly transferred to the new system, therefore 

a synchronization error occurred, and as a result of the incomplete data, we were 

unable to approve the order registration where essential information was missing. 

Also, as the software cannot read handwritten text, special characters or blurred fax, 

the customer service employees must ask and educate customers to send their 

documents in a readable format for us, thereby facilitating the processing of their 

orders. 

The second major workstream for the customer service team is handling customer 

inquiries. It envolves complex tasks, such as tracking the status of orders, answering 

emails, customer calls, handling customer complaints.The software not only enables 

communication with both internal and external customers, but we reach a platform 

where we are ableto answer and solve all type of customer requests in the shortest 

possible time. All information, history, previous request can be reachable though 

one platform, thanks to a simple IT environment. During testing, we did not mesure 

any problems regarding the customer inquires handling. 

We don't have to work harder, we have to work smarter. It is necessary to create the 

settings that support the work of the employees, so that we can achieve greater 

efficiency with fewer measures.  

At the moment, the development of the software is not yet at the point where it does 

not require human supervision, for example for certain processes the software needs 

human approval.  

5 Suggestions based on case study 

While artificial intelligence becomes a tool infiltrating the lives of all companies 

and organizations, it will inevitably transform our economy and society as well.  

Companies in the healthcare sector, hospitals, public health institutions have 

invaluable data, they will most likely use the advantages of AI technologies. Data 

is key to the effective application of AI, and the first step necessary to develop an 

AI strategy is to focus on the construction of data collection and data management 

systems, this is essential as AI softwares work with huge amounts of data. [13] 

Based on implementation experience, to introduce AI in the supply chain I 

recommend using the following flowchart: 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 34 

 
Figure 1. 

AI strategy 

source: own editing 

By developing the right AI strategy, all problems can be prevented, thereby making 

the difficulties and challenges associated with change smoother. 

It can be stated that the introduction and use of AI software have more advantages 

than disadvantages. The first and most important advantage is that the manual order 

entry activities will be automated, thus the order processing will be faster and the 

lead time will be reduced. The customer will receive the order sooner, thus there 

will be fewer complaints about delivery delays. Also, one of the biggest problems 

we deal with every day is the lack of products, with the help of the new software, 

planning will be much easier, but there is a short-term disadvantage which is the 

change management. The results of the research clearly proved that it has a positive 

effect on customer satisfaction. Since the software can record an order up to 5x 

faster than an employee, the processing time of orders is reduced. The customers 

will receive their package sooner, thus they will be satisfied. Post-correction will 

also be reduced, as the software reduces errors resulting from human inattention 

(recording a misspelled order number, recording the wrong quantity, recording the 

wrong phone number). 

Overall, the customer can enjoy a more positive, problem-free customer service. 

And a happy customer will be a returning customer, which is essential for the 

company's success.  

In the following table, we can see the comparison of benefits and potential pitfalls 

of implementing and using AI driven software: 
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Benefits Potential pitfalls 

 Increases speed and accuracy of 

document processing 

 Data errors due to insufficient 

amount of data 

 Errors due to human inattention 

are reduced 

 Data errors due to inadequate data 

quality 

 Real-time tracking of orders, 

customer inquires 

 Time management – AI learns 

slowly 

 Simplified IT environment 

 Time management - Employee 

needs to spend time on teaching the 

AI 

 Immediate analysis results, 

statistics  

 Does not recognize special 

character recognition 

characters, or handwritten text 

 E-archiving 

 There will still be manual tasks to 

do, the system will not be 

completely independent 

Despite many positive aspects we can experience through this innovation we can 

we face potential pitfalls too. However with the availability-, and right 

implementation of data, as well as continuous, correct teaching of AI, we can 

achieve excellent results. 

To achieve even better results and reduce problems in other areas of our chain, it 

would be worthwhile to introduce AI-driven software to all other supply chain 

members that work with larger data sets, for example invoicing, warehousing. 

Automation is the future, so it is likely that innovation will soon be necessary for 

other members of our chain as well. 

 

Conclusion 

In summary, based on the case study and the experiences we gained during the use 

of the AI driven software, we can state that the company can experience much 

greater customer satisfaction thanks to the integration of AI software as it takes over 

tasks from human, but still remains under the control of humans throughout. 

However, as we saw in the article, several questions arise when using AI. From my 

perspective, the future of AI in healthcare supply chains is promising. As our future 

holds more and more automation, AI will help to reduce risks and make the change 

smoother, most importantly will help the company stay competitive. What will 

happen to the relationship between humans and AI? Human intelligence should be 

augmented by AI, as humans should teach artificial intelligence. We hope that we 

cannot teach AI enough to be smarter than us and that the final decisions and power 

remain in the hands of humans. 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 36 

References  

[1] Rana, J., Daultani, Y. Mapping the Role and Impact of Artificial Intelligence 

and Machine Learning Applications in Supply Chain Digital 

Transformation: A Bibliometric Analysis. Oper Manag Res (2022). 

https://doi.org/10.1007/s12063-022-00335-y Date of downloading: 3 April 

2023 

[2] Lexcellent, Christian: Emberi agy kontra mesterséges intelligencia : 

Meghekkelhető az ember ? Háttér Kiadó, 2020 

[3] Lennox, John C.: A mesterséges intelligencia és az emberiség jövője, 

Harmat, Budapest, 2021 

[4] Szegedi, Zoltán: Ellátásilánc-menedzsment, Kossuth Kiadó, 2012 

[5] Sarker, I.H.: Deep Learning: A Comprehensive Overview on Techniques, 

Taxonomy, Applications and Research Directions. SN COMPUT. SCI. 2, 

420 (2021). https://doi.org/10.1007/s42979-021-00815-1 Date of 

downloading: 24 April 2023 

[6] Fehér, K., Dr. Kökényesi-Bartosi, A., Bártfai, B. : Mesterséges intelligencia 

avagy Pandora digitális szelencéje, BBS-Info Kft, Budapest, 2020 

[7] Mohsen,  Baha M.: Impact of Artificial Intelligence on Supply Chain 

Management Performance, pp. 44-58.(2023) Date of downloading: 23 

March 2023; https://doi.org/10.4236/jssm.2023.161004 

[8] Kaj-Fu, Li, Csiu-Fan, Csen: Mesterséges Intelligencia 2024, HVG Könyvek, 

Budapest, 2022 

[9] Török, B., Ződi, Zs.: A mesterséges intelligencia szabályozási kihívásai, 

Ludovika Kiadó, Budapest, 2021 

[10] Ford, Martin: Jövőnk a robotok korában: Hogyan alakítja a mesterséges 

intelligencia az életünket?, HVG Könyvek, Budapest, 2022 

[11] Ball, Matthew: Metaverzum: Így forradalmasítja valóságunkat a virtuális 

világ, HVG Könyvek, Budapest, 2022 

[12] Tai, Michael Cheng-Tek: The impact of artificial intelligence on human 

society and bioethics. Tzu Chi Medical Journal 32(4), pp. 339-343, Oct–Dec 

2020. | DOI: 10.4103/tcmj.tcmj_71_20 Date of downloading: 24 April 2023 

[13] Min, Hokey: Artificial intelligence in supply chain management: theory and 

applications, pp. 13-39, https://doi.org/10.1080/13675560902736537, 2009; 

Date of downloading: 16 April 2023 

  

https://doi.org/10.4236/jssm.2023.161004


21st International Conference on Management, Enterprise, Benchmarking. Proceedings 37 

Exploring the challenges and opportunities for 

green supply chain menegement in angolan 

firms: a case study of three angolan companies 

Chitandula Lutock Liahuka 

Óbudai Egyetem, Keleti Károly Faculty of Business and management, 

Liahuka@stud.uni-obuda.hu 

Noémi Piricz 

Óbudai Egyetem, Keleti Károly Faculty of Business and management, 

Piricz.noemi@kgk.uni-obuda.hu 

Abstract: In today's world, businesses are increasingly aware of the negative consequences 

of disregarding the environment. Therefore, promoting social and environmental 

responsibility has become an essential organizational strategy. Green Supply Chain 

Management (GSCM) is rapidly gaining momentum in Africa as a viable solution to 

achieving sustainability goals. However, it is crucial to address the unique challenges and 

opportunities that are specific to developing countries like Angola when implementing this 

approach. To this end, a qualitative exploratory study was conducted to investigate the 

challenges and opportunities for GSCM in Angolan firms. The study involved in-depth 

interviews with three Angolan Small and Medium-Sized Enterprises (SMEs). The results 

indicate that waste management, green procurement, energy management, water 

management, eco-design, and pollution management are the most common types of GSCM 

practices in Angolan firms. However, the study also revealed that companies in Angola often 

face challenges such as high implementation costs, lack of knowledge, absence of policies, 

and lack of incentives when attempting to implement green practices. Despite these 

challenges, the implementation of GSCM practices in Angolan firms has significant benefits. 

The study further highlights the need for increased awareness among suppliers and 

consumers about GSCM practices, particularly among SMEs. Additionally, more programs 

should be made available to the general population to improve awareness. Furthermore, new 

policies should be developed to address the environmental damage caused by human 

activities in the country. This study provides a basis for future research to evaluate the 

implementation of GSCM practices in Angola. Overall, promoting social and environmental 

responsibility is a crucial organizational strategy, and GSCM offers a promising solution to 

achieving sustainability goals in developing countries such as Angola. 

Keywords: Green supply chain management; Challenges and Opportunities; Angola 

Sustainable supply chain management   
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1 Introduction 

As the demand for sustainable products steadily rises, environmental issues have 

become central to worldwide discussions within industrial and non-industrial 

forums. Green supply chain management is a crucial approach to address the 

environmental impact of business operations. It focuses on mitigating the 

environmental effect on the supply chain, which can have far-reaching implications 

for the well-being of our planet. However, achieving sustainable goals calls for a 

significant paradigm shift in the mindset and strategies of organizations, with a 

greater emphasis on the adoption of new and innovative methodologies that promote 

environmentally-friendly practices.  

Green Supply Chain Management (GSCM) can be regarded as an innovative and 

solution-driven approach encompassing various elements that enhance different 

supply chain and supply chain management operations while minimizing the 

likelihood of damaging the environment. 

In Angola, the implementation of green supply chain management is a new concept 

that presents a range of challenges and opportunities for companies. The country is 

rapidly industrializing and urbanizing, leading to various environmental problems 

like deforestation, pollution, and waste generation. Given the fact that Angola's 

economic growth depends heavily on natural resources, it is crucial to find a balance 

between environmental concerns and the country's economic development goals. 

Early efforts have been compromised by the Covid-19 Pandemic, which has caused 

financial difficulties that have hindered efforts to adopt sustainable practices by both 

the government and organizations.  

This study aims to conduct a thorough analysis of three Angolan companies and 

their practices related to GSCM. The study aims to identify challenges and 

opportunities in this area and is the first of its kind to address the topic in Angola. 

The ultimate goal is to bridge the gap in the existing literature. The study focuses 

on a specific topic, and the following research questions have been formulated 

accordingly: 

RQ1: What are the opportunities and challenges that Angolan firms face in 

implementing green supply chain management practices, and how can these 

challenges be addressed? 

RQ2: Which green supply chain management practices are most commonly 

implemented by enterprises in Angola? 

This study is organized into five distinct sections, each serving a specific purpose 

in exploring the topic of green supply chain management in Angola. Section 1 offers 

an introductory overview of the study's aims, objectives, and research questions. 

Section 2 discusses the theoretical background of green supply chain management 

both globally and in Angola. Section 3 outlines the adopted methodology. Section 
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4 presents and discusses the results of the three case studies. Lastly, Section 5 

includes the conclusion, limitations, and suggestions for future work.  

2 Theoretical Background 

This section aims to provide a comprehensive overview of the important aspects of 

green supply chain management literature. Firstly, we outline the general concept 

of green supply chain management by summarizing relevant studies on the subject. 

Following this, we explore the current literature on the implementation of "green" 

practices in Angola. 

2.1 Green Supply Chain Management 

Green supply chain management is based on the principles of supply chain and 

supply chain management. The latter involves efficiently coordinating a complex 

system of operations to deliver a fully completed product to the end consumer or 

user [1]. As defined by Srivastava [2, p. 54], green supply chain management 

consists of “integrating environmental thinking into supply chain management, 

including product design, material sourcing and selection, manufacturing processes, 

delivery of the final products to the consumers, and end-of-life management of the 

product after its useful life.” According to Shahriarpour and Tabriz [3], the primary 

goals of supply chain management are customer satisfaction, demand fulfillment, 

and profitability. Therefore, adopting green supply chain management practices is 

crucial for organizations looking to meet their sustainability goals and demonstrate 

their commitment to protecting the environment. This management approach aims 

to optimize business operations to mitigate environmental impacts and reduce 

damages and has garnered considerable interest among professionals and scholars 

across various industries. In recent years, it has become one of the most desired 

strategies by organizations to reduce the negative impact of their business activities 

on the environment. 

Global events such as wars, financial crises, and pandemics can inflict severe 

damage on our planet. The COVID-19 Pandemic, for instance, has had a significant 

impact on the healthcare and economic systems worldwide and has also notably 

influenced the implementation of GSCM. In addition, the pandemic has led to the 

disintegration of traditional supply chains, the demise of countless small and 

medium enterprises, reduced consumer demand, and fostered the development of 

new markets, with some being displaced along the way [4]–[6].  
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2.3 Green Practices in Angola 

Despite the large number of studies conducted on green supply chain management 

implementation, opportunities, and challenges in regions such as  Asia [7]–[10] and 

Europe [11]–[13], there are very few studies that focus on green supply chain 

management in Africa. For instance, Angola is a country with currently little to no 

research publications available on GSCM challenges and opportunities, making the 

implementation process of sustainable practices more difficult.  

Like many other developing nations, Angola faces various environmental 

difficulties, including deforestation, soil erosion, water contamination, and air 

pollution. Nonetheless, the most pressing climate predicament at the moment is the 

drought in the country's southern provinces, which is adversely affecting agriculture 

and the well-being of the people living in the region [14]. This was worsened by the 

current economic situation in Angola, which has been affecting the growth of local 

companies, especially in the wake of the COVID-19 pandemic. As a result, adopting 

green practices has become a challenge, mainly due to financial limitations. 

Furthermore, the environmental problems in Angola arise due to factors such as 

rapid population growth, urbanization, unsustainable farming practices, poor waste 

management, and inadequate implementation of environmental policies. For 

instance, Angola has experienced a significant increase in CO2 emissions, as shown 

in Fig 1 

 
Figure 1.  

Emission of CO2 in Angola, 2012-2016 

Source: Authors, based on Worldometer [15]. 

The absence of solid climate policies in Angola always posed a burden in tackling 

the numerous climate problems that affect the country. However, the Angolan 

government has set in place a framework to tackle environmental concerns through 

Article 39 of The Constitution of the Republic of Angola from 2010, which ensures 

that it has the right to live in a healthy and unpolluted environment and the duty to 
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defend and preserve it. Moreover, this legal framework demonstrates Angola’s 

commitment to sustainable development. Angola relies heavily on oil and gas for 

its public revenue. Unfortunately, these resources have become a major focus for 

both local and global environmental activists. Therefore the country needs to 

explore new and creative ways to expand its economy, focusing on environmentally 

sustainable options. 

3 Methodology and Data Collection 

This study employs an exploratory multiple-case study strategy to explore the 

participant experiences, uncovering unexplored challenges and opportunities in 

green supply chain management in Angolan firms. The research was conducted 

according to the recommendations of Yin [16]. Therefore, to address the study 

objectives, we conducted semi-structured interviews with three respondents:  the 

CEO and two Senior Managers of the three selected companies. According to 

Grossoehme [17], case study research with semi-structured interviews allows 

researchers to ask follow-up questions and investigate the phenomenon in greater 

detail. Therefore, this approach was preferred for the present study. 

This research is based on multiple case studies with three small Angolan companies 

operating in different sectors and locations. To gather data, we utilized a 

combination of primary and secondary sources. In the field of social sciences, it is 

imperative to practice triangulation, which involves using multiple data collection 

methods to enhance the validity and reliability of the research [18], [19]. Therefore, 

we collected primary data by conducting in-depth interviews with representatives 

of all three companies. In addition, we analyzed technical documents, reports, and 

articles from various internal and external sources to gather secondary data. Due to 

mobility restrictions, the interviews were held online through Zoom. Furthermore, 

the restricted number of interviews resulted from limitations in volunteers’ 

availability and time constraints, although the obtained data was sufficient to 

proceed with the research.  

In pursuit of a comprehensive understanding of GSCM in Angola, we engaged 

companies operating in distinct locations and with distinct business models. One 

company was based in the country’s capital, Luanda, while the others were located 

in the second and third most populous cities, Benguela and Huambo. To ensure 

confidentiality and protect the participants’ anonymity, all interview data were 

anonymized, and each company was assigned a code (CP1, CP2, CP3) for reference, 

as shown in Table 1. 

The research conducted has some limitations. Firstly, the number of companies 

interviewed may not give a complete view of the current state of green supply chain 

management across the entire country. Secondly, the study only focused on Small 
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and Medium Enterprises (SMEs), so further research on larger corporations may 

highlight additional practices that have yet to be discussed. 

 
 

Company ID Industry Respondent Designation 

CP1 Retail CEO 

CP2 Environmental consulting Manager 

CP3 Construction Manager 

 

Table 1. 
Characteristics of the firms 

Source: Authors 

To analyze the interview transcripts, we used the content analysis method with the 

assistance of software called Atlas.ti. This qualitative data analysis tool helps 

researchers analyze and code transcripts. 

 
Figure 2.  

Methodological steps 

Source: Authors 
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The first step was to transcribe the interviews that we had conducted. We listened 

carefully to the recordings and transcribed them into a Word document. As the 

interviewees preferred Portuguese, we transcribed the interviews in that language 

and later translated them into English. The next stage involved analyzing the data 

for recurring themes and patterns, which we achieved by coding the textual material. 

We identified keywords and themes and then calculated the frequency with which 

they were mentioned. After segmenting the data and identifying themes and 

patterns, we were able to draw appropriate conclusions and recommendations by 

reassembling the data. 

4 Results and Discussions 

4.1 Case Studies 

CP1 is a retail business that was established in 2015 by three Angolan entrepreneurs. 

It is situated in Benguela, which is the third most populated city in Angola and has 

a chain of stores across Benguela and Lobito. CP1 trades in a variety of products, 

such as clothing, electronics, and household goods. This year, the company 

expanded its operations to Bie, another city, as part of its long-term objective of 

expanding to all 18 provinces in Angola. After conducting interviews and analyzing 

documents, it was confirmed that the company has been actively implementing 

more environmentally-friendly practices in its business operations. This includes 

reducing electricity and water consumption, recycling, and green procurement. The 

interviews revealed that these practices have had a positive impact both internally 

and externally. However, the cost of implementing these practices has been a barrier 

to adopting more of them. 

CP2 is a highly competent small and medium-sized enterprise founded in 2017 in 

Luanda, Angola's capital. Their expertise lies in providing top-notch environmental 

consulting services for engineering projects, which are innovative and secure and 

uphold ethical and technical standards. With their innovative solutions, CP2 strives 

to solve socio-environmental challenges while ensuring sustainable exploration. 

Furthermore, they prioritize delivering economically feasible solutions aligned with 

their unwavering sustainability commitment. 

CP2 has gained significant recognition in the local market due to its extensive 

campaigns focusing on environmental issues. These campaigns have been 

broadcasted on public television and social media platforms. Additionally, the 

company offers its services across all cities within Angola. Upon analyzing the 

interview results and relevant documents, it was evident that CP2 is committed to 

implementing green practices and consistently engages in green marketing 

initiatives. 
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CP3 is a reputable construction services company founded in 2003. It is located in 

Huambo, the second most populous city in Angola, and is well-known for its top-

notch services. The company's business model is designed to cater to low-income 

families, enabling them to access quality services at an affordable price. CP3 

operates in three cities, including Bie and Lubango, and offers a wide range of 

construction and renovation services for residential and industrial projects.  

In addition to providing excellent services, CP3 is committed to promoting 

sustainable practices in its daily operations. This includes waste, energy, and water 

management, as well as the use of fuel-efficient equipment. The interview and other 

documents provided confirm the company's commitment to sustainability. 
 

Practices Case Studies 

CP1 CP2 CP3 

Green 

Procurement 

Little investment in 

the purchase and 

sale of sustainable 

goods 

The company strategy 

revolves around the 

utilization of green 

products. 

Little investment 

in sustainable 

materials. 

Waste 

Management 

Committed Committed Committed 

Energy 

Management 

Committed Committed Committed 

Energy 

Management 

Committed Committed Committed 

Green 

Marketing 

Lacking Committed Lacking. 

Water 

Management  

Committed Committed  Committed 

Eco-Design Lacking Committed  Committed 

Pollution 

Management 

Committed due to 

legislation 

-Wide-scope actions 

regarding the use of eco-

friendly products internally 

and externally.  

-Legislation obligations. 

Committed to due 

to legislation 

 
Table 2. 

Summary of case studies 

Source: Authors 

After analyzing the data collected from interviews and documents, we found that 

all three companies have similar views on the opportunities presented by green 

supply chain management. Company CP2 sees sustainable practices as a way to 

repair the environmental damage caused by human activity. The company 
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emphasizes that adopting green practices can help organizations both economically 

and environmentally. CP1 and CP3 also view green supply chain management as 

an opportunity to improve their environmental impact and enhance their company's 

image and economic performance. All three companies confirm that implementing 

green practices has numerous benefits. For example, CP1 notes that some customers 

appreciate their green initiatives, such as providing recyclable materials in their 

stores, which sets them apart from other local shops. A study by Dhull and Narwal 

[20] reported similar results. 

Although GSCM offers many benefits, companies often encounter obstacles that 

hinder the implementation of these practices. One such challenge is the need for 

more awareness and knowledge among both suppliers and buyers, making it 

difficult to adopt new approaches. The CEO of CP1 highlighted this issue: “It is 

important to be aware of new market trends and developments as it helps to stay 

ahead of competitors. For a small company like us […], neglecting to stay informed 

can result in falling behind and missing out on opportunities for growth and 

success.” 

The three corporate entities identified as CP1, CP2, and CP3 have reported other 

obstacles that hinder the implementation of GSCM practices. Among the factors are 

the cost of implementing certain practices, the lack of incentives, and the absence 

of local government policies that aim to standardize the implementation process. 

For example, the Manager of company CP3 stated: “Without uniform policies, it 

becomes harder to implement it [ implement sustainable practices]. We need 

policies that everyone can […] and should adhere to.” 

According to the data presented in Table 2, it is evident that all three companies 

have implemented at least one Green Supply Chain Management (GSCM) practice. 

This observation suggests that GSCM is progressively gaining recognition among 

Angolan firms, despite its relatively early stage of development. Based on the 

collected data, Fig 2 displays the three companies' most commonly utilized green 

practices. 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 46 

 
Figure 3.  

Most implemented GSCM practices  

Source: Authors 

 

Conclusions 

According to the research findings, green supply chain management is still in its 

early stages in Angola. Despite this, several companies are already adopting green 

practices in their operations to mitigate the impact on the environment.  

The interviews also show that three selected companies utilize green practices, 

mainly to abide by local laws and regulations and to gain competitive advantage. 

We found that the three companies employ some GSCM practices, such as green 

procurement, energy management, water management, waste management, and 

eco-design, to improve customer satisfaction, comply with local environmental 

regulations and improve their economic performances. However, the degree of 

adoption varies among each enterprise. The interviews have also highlighted the 

importance of raising awareness about green supply chain management among both 

suppliers and consumers. Consequently, there is still a need for more local 

campaigns that aim at promoting sustainable practices in Angola. 

The economic growth of local companies in Angola has been limited by the current 

economic situation, particularly in the aftermath of the COVID-19 pandemic. This 

has presented a challenge for the adoption of green supply chain management 

practices, mainly due to financial constraints. In addition, various other obstacles 

have been identified, such as the need for a robust policy structure for climate issues, 

the high cost of implementation, limited knowledge, and the absence of incentives. 
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These barriers pose significant implications for the implementation of this 

management strategy, requiring significant efforts to overcome them and enable 

companies to focus on achieving more sustainable objectives. To achieve 

sustainable goals in Angola, it is important for various stakeholders to be involved, 

such as the government, business owners, consumers, non-governmental 

organizations, and academic researchers. Each stakeholder's contribution is 

essential to successfully implementing sustainable practices. Therefore, 

collaboration among stakeholders is crucial to achieve the desired outcome. The 

government, in particular, plays a significant role in shaping the country's adoption 

of green supply chain management practices by proposing and implementing 

efficient policies and focusing on incentivizing the population to adhere to more 

sustainable practices. 

Based on the findings of our interviews, it is strongly advised that more companies 

operating in Angola begin implementing sustainable and eco-friendly supply chain 

management practices. This is crucial in order to stay in line with the latest industry 

standards and expectations and to ensure long-term success in an ever-changing 

business environment. 

To better understand how green supply chain management practices are 

implemented in Angola, we recommend increasing the sample size of future studies. 

We also suggest using a quantitative research approach to gain a deeper 

understanding of how these practices affect different companies. Based on our 

analysis of recent research, it is clear that additional studies are needed to 

comprehend and implement sustainable practices in Angola fully. 
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Abstract: During COVID-19 a general decline in world food trade was also observed. One 

of the accepted measures of competitiveness is the Balassa index, which this research uses 

to see why the international competitiveness of US food products has been able to grow 

despite the general decline. Has the decline been less severe than in other countries? Or was 

government intervention more powerful? Or did other sectors of industry help out the food 

industry? Actually, all three, because the US food industry is so international that it has been 

able to come out of the crisis well compared to other major food exporters.. 

Keywords: COVID-19, food trade, US 

1 Introduction 

The COVID-19 outbreak affected most developed countries in the world, with a 

strong negative impact on international trade for both exporting and importing 

countries. The impact of COVID-19 on importing countries was significant until 

July 2020, and then declined thereafter, suggesting that the negative impact of 

COVID-19 on international trade has to some extent disappeared after the first wave 

of the pandemic. Different impacts are observed across different industries. The 

negative impacts on non-essential consumer durables have persisted for a long time 

in recent years, while the health trade sectors have experienced positive impacts 

(Hayakawa & Mukunoki, 2021). 

Following the spread of COVID-19, trade intensity between countries has fallen 

dramatically and international relations have changed significantly. The structure of 

the trade network has changed dramatically. By December 2020, trade had fallen 

dramatically in most economies (Vidya & Prabheesh, 2020).  

Agricultural production/trade markets reacted differently to events, as they were 

very resilient during the epidemic (Beckman & Countryman, 2021). 
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In the figure 1. increasing confirmed cases are seen from 2020 and 2022. In the 

aspect of cases the most critical year was 2022, but parallely in this year the 

restrections were withdrawn.   

 

 

 

Figure 1 

Cummulative confirmed COVID-19 cases Source: ourworldindata 

After this brief general description, it can be seen that the United States has the 

highest number of cases in the world (data in Figure 2). As a welfare state, one 

would assume that it has a stronger public health system, care and a better 

population.   

 

 

Figure 2 

Number of coronavirus (COVID-19) cases worldwide as of May 2, 2023, by 

country or territory Source: worldometer 
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On the one hand, the distribution of cases (data in Figure 3) follows most countries 

in the world, with the difference that the peak appeared half a year later than in 

European countries (end of 2020). The significant peak in early 2022 did not follow 

international trends and was specific to the country. Eventually, the number of cases 

dropped significantly. 

 

Figure 3 

Number of new cases of coronavirus (COVID-19) in the United States from January 20, 2020 to 

November 11, 2022, by week Source: WHO 

The effects of the 2020 crisis were still being felt in 2021. Afterwards, however, 

there was a decline in several parameters, i.e. the negative impact of the pandemic 

on the economy was reduced. This can be seen, for example, in the reduction of the 

unemployment rate by 2022 or increasing in the GDP (Statista, 2023).  

2 Data and methodology 

WITS Login - World Integrated Trade Solution (WITS) database data, 2017-2021. 

2017-2019 pre-COVID-19, and during COVID-19 2020-2021. data were collected 

and used for research and calculations. The first 24 classes include food products. 

The methodological basis of the study is the index of manifest comparative 

advantage defined by Balassa (1965). The index is based on the theory of trade 

based on Ricardo's theory of comparative advantage. The original index is 

calculated using the following formula: 

 

where X is the export, i is the country, j is the product, t is the group of products, 

and n is the reference country. 
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Competitiveness indices for the years before and including COVID-19 show only a 

status quo, but do not show whether and to what extent there has been a decline in 

competitiveness after COVID-19. I therefore used a trend function to calculate what 

the values would have been in the years 2020 and 2021 had there been no pandemic. 

The direction of the deviations shows whether there has been a decline in 

competitiveness or whether the competitiveness of the product group has increased. 

 

 

Figure 4 

Output data in the main groups in US 

Source: WITS, own edit 

The 17 product areas of the usa are at a competitive disadvantage according to the 

Balssa index. This means in practice that it needs to import, or in other words, it is 

worth importing these products. The products with a small competitive advantage 

are:  

 Residues & waste from the food indust; preprations  

 Miscellaneous edible preparations 

 Edible fruit and nuts; peel of citrus fruit 

 Products of animal origin, nes or included 

 Meat and edible meat offal 

Products with middle level competitive advantage are: 

 Oil seed, oleagi fruits; miscell grain, seed  
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There is no any product with large competitive advantage.  

 

Figure 5 

Main trends changes in main groups in US 

Source: WITS, own edit 

Looking at the changes in trends, we see that most product lines experienced a 

decline in 2020, followed by a correction in 2021-2022 for most product lines 

(Figure 5 data). Live animals, edible fruits, lac and gums, preparations of cereals, 

miscallenous eligible preparations are the producst where the decrease was durable.  
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products with 

increasing 

competitiveness 

products with 

stagnating 

competitiveness 

products with declining 

competitiveness 

fish Live animals Products of animal origin 

Live tree meats edible vegetables 

cereals dairy goods oil seeds 

vegetables edible fruits las, gums 

meat preparations coffee sugars 

beverages mill products   

tobacco fats   

  cocoa   

  cereal preparations   

  vegetable preparations   

  miscallenous   

  residues   

Table 1 

Winners, loosers and neutral main groups in US 

Source: WITS, own edit 

A significant number of products have either stagnated or declined in 

competitiveness during COVID-19. A significant number of products have either 

stagnated or declined in competitiveness during COVID-19. However, basic foods, 

together with beverages, show increasing competitiveness. Its already competitive 

product range typically showed stagnation in the difference in competitiveness 

relative to the trend, which means that it could not strengthen further. 

 

Conclusions  

The following conclusions can be drawn from the analysis: 

 For most product groups there was a decline compared to the trend 

function.  

 Most US food products are not competitive, with the exception of  

o Residues & waste from the food indust; preprations 

o Miscellaneous edible preparations.clear 

o Edible fruit and nuts; peel of citrus fruit  

o Products of animal origin 

o Meat and edible meat 

o Oil seed, oleagi fruits; miscell grain, seed  
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 basic foods, together with beverages, show increasing competitiveness.  

 Its already competitive product range typically showed stagnation in the 

difference in competitiveness relative to the trend, which means that it 

could not strengthen further. 
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Abstract: The COVID-19 cuts have caused a general decline not only in international trade 

but also in world trade in food. One measure of competitiveness is the Balassa index, which 

this research uses to examine how these measures have evolved for China, one of the largest 

producers and exporters. A trend function constructed from data prior to COVID-19 

predicted how these measures would have evolved in the absence of a downturn. In 

comparison, Chinese exports of foodstuffs have fallen significantly. So has its 

competitiveness. What happened? What is the background to this? Which areas have been 

more affected? What has been done to address this? The study looks at this. 

Keywords: COVID-19, food trade, China 

1 Introduction 

The epidemic, known as COVID-19, has spread to many countries since 2020 and 

has affected societies, people and daily life in many areas of life.As of 2 May 2023, 

more than 687 million cases of COVID-19 have been reported across the globe, and 

almost 6.87 million people have died from the disease or its complications. The 

impacts have affected many areas, so the COVID-19 cuts have had a serious impact 

on the global economy and on the financial lives of individuals, the buck system. 

And the restrictions put in place to slow the spread of the disease have had a major 

and negative impact on the lives of billions of people (Elflein, 2023).  

In the figure 1. increasing confirmed cases are seen from 2020 and 2022. 

Fortunately, from 2023 there is a deceaes cases number.  In the aspect of cases the 

most critical year was 2022, but parallely in this year the restrections were 

withdrawn.   
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Figure 1 

Cummulative confirmed COVID-19 cases Source: ourworldindata 

After a brief general description, let's focus on China. The official case numbers in 

the country remained stagnant for a long time (Figure 2). This could be due to either 

the statistics not being realistic or to the fact that China's tightening restrictions were 

successful and then the case numbers increased significantly when the restrictions 

were lifted.  

 

 

Figure 2 

Cummulative confirmed COVID-19 cases in China Source: Chinese Center for Disease Control and 

Prevention 
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Figure 3 

Growth rate of real gross domestic product (GDP) in China from 2012 to 

2022 with forecasts until 2028 

Source: Statista 

Collected statistics show 2 low points during COVID-19. First was in 2020 like in 

the other parts of the world. Second one was in 2022 similsarly like in the US os in 

EU countries.  

According to data from the Chinese Statistical Institute, agriculture and the food 

industry were less exposed to the negative effects of COVID-19 (National Bureau 

of Statistics of China, 2023). 

2 Data and methodology 

WITS Login - World Integrated Trade Solution (WITS) database data, 2017-2021. 

2017-2019 pre-COVID-19, and during COVID-19 2020-2021. data were collected 

and used for research and calculations. The first 24 classes include food products. 

The methodological basis of the study is the index of manifest comparative 

advantage defined by Balassa (1965). The index is based on the theory of trade 

based on Ricardo's theory of comparative advantage. The original index is 

calculated using the following formula: 

 

where X is the export, i is the country, j is the product, t is the group of products, 

and n is the reference country. 

Competitiveness indices for the years before and including COVID-19 show only a 

status quo, but do not show whether and to what extent there has been a decline in 

competitiveness after COVID-19. I therefore used a trend function to calculate what 
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the values would have been in the years 2020 and 2021 had there been no pandemic. 

The direction of the deviations shows whether there has been a decline in 

competitiveness or whether the competitiveness of the product group has increased. 

3 Results 

 

 
Figure 4 

Output data in the main groups in China 

Source: WITS, own edit 

The 21 product areas of China are at a competitive disadvantage according to the 

Balssa index. This means in practice that it needs to import, or in other words, it is 

worth importing these products. The products with a small competitive advantage 

(1-2) are:  

 preparations of meat 

 vegetable products 

 lac, gums 

 Products of animal origin, nes or included 
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Products with middle (2-4) or large level competitive advantage ( more than 4) do 

not exist in China.  

 

 
Figure 5 

Main trends changes in main groups in China 

Source: WITS, own edit 

The data show a greater economic recession and decline for the Chinese food 

industry and agriculture, when Figure 5 shows that declines occur in more product 

areas than in the case of data from other countries, and these declines are large. So 

the impact of COVID-19 was absolutely significant on the Chinese food industry as 

well. Exceptions are dairy products, vegetables, animal fats, oils, miscellaneous 

edible preparations.  
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products with 

increasing 

competitiveness 

products with 

stagnating 

competitiveness 

products with 

declining 

competitiveness 

vegetables Live animals edible vegetables 

  meats oil seeds 

  dairy goods lac, gums 

  fish sugars 

  animal fats,  Live tree 

  preparations of meat Edible fruits 

  cocoa coffee, tea 

  vegetable preparations cereals 

  miscallenous mill products 

  residues cereals preparations 

  Edible vegetables   

  bevarages   

  tobacco   

Table 1 

Winners, loosers and neutral main groups in China 

Source: WITS, own edit 

According to data of Table 1. a significant number of products have either stagnated 

or declined in competitiveness during COVID-19. However, only vegetables shows 

increasing competitiveness. Its already competitive product range typically showed 

stagnation in the difference in competitiveness relative to the trend, which means 

that it could not strengthen furthe except vegetables, which is basic food. 

 

Conclusions  

The following conclusions can be drawn from the analysis: 

 For most product groups there was a decline compared to the trend 

function.  

 Most Chinese  food products are not competitive, with the exception of  

o preparations of meat 

o vegetable products 

o lac, gums 

o Products of animal origin, nes or included 
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 Only vegetables shows increasing competitiveness. This does not mean a 

strong foundation in trade.  

 Its already competitive product range typically showed stagnation in the 

difference in competitiveness relative to the trend, which means that it 

could not strengthen further. 

The competitiveness of the Chinese economy, which is based on the size of 

resources and labor, has shown a decline in recent years under the COVID-19, 

which weakens the international positions of the Chinese economy. Decision-

makers must definitely take this into account and take measures that can compensate 

for this. 
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Abstract: This paper discusses the potential benefits of using ICT in agriculture, known as e-

agriculture, for promoting sustainable agricultural practices and enhancing rural 

development in Albania. It reviews existing literature and case studies, highlighting the 

challenges and opportunities of adopting e-agriculture technologies in rural areas. The 

paper concludes that e-agriculture can improve resource use efficiency, promote 

environmentally-friendly practices, and enhance market access for smallholder farmers. 

Finally, it calls for coordinated stakeholder activities to enable the adoption and spread of 

e-agriculture technology in rural regions. It also explores the policy implications of 

promoting e-agriculture for sustainable agricultural practices and rural development in 

Albania.  

Keywords: E-agriculture, rural development, sustainable agriculture, policy implications, 

resource use efficiency 

1 Introduction 

Rural communities' economic growth and means of subsistence largely depend on 

agriculture. In recent years, Information and Communication Technology (ICT) in 

agriculture, also known as e-agriculture, has become a possible tool for promoting 

sustainable agricultural practices and enhancing rural development [1].  

Implementing e-agriculture in rural areas offers benefits such as resource efficiency 

and market access, but challenges like limited internet access and low digital 

literacy must be overcome. In addition, past experiences emphasize the importance 

of supportive policies, stakeholder collaboration, and capacity-building efforts [2]–

[7]. 

mailto:aboshnjaku@ubt.edu.al
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This paper aims to identify solutions for promoting sustainable agricultural 

practices and rural development in Albania by analyzing effective e-agriculture 

tools in various contexts. It encompasses a comparative analysis of the various e-

agriculture initiatives implemented in different countries, considering technological 

feasibility, economic viability, and social acceptability, among other factors. In 

addition, a thorough case study analysis will examine specific examples of 

successful e-agriculture implementations and their potential transferability to 

theAlbanian agricultural sector. 

2 Literature Review 

E-agriculture, which refers to the use of ICT in agriculture, has gained significant 

attention for its potential to promote sustainable agricultural practices and drive 

rural development. As a result, extensive research and studies have explored the 

benefits and challenges of e-agriculture implementation across different regions 

worldwide. One of the critical advantages of e-agriculture is its ability to enhance 

resource-use efficacy. Using ICT solutions like precision farming, real-time 

monitoring, and data-driven decision-making, e-agriculture can optimize water, 

fertilizers, and pesticides [4]. Research by [8] has demonstrated that applying ICT-

enabled precision agriculture technologies significantly improves resource 

efficiency and productivity in agricultural systems. In addition to improving 

resource utilization, e-agriculture provides opportunities to promote 

environmentally favorable practices. By facilitating targeted input applications and 

reducing wastage, ICT-based tools help mitigate the environmental impacts of 

agriculture [9]. For instance, remote surveillance and satellite imagery enable the 

early detection of pests and diseases, leading to timely interventions and reduced 

reliance on chemical treatments [10]. Enhancing market access for smallholder 

producers is another crucial aspect that e-agriculture can address. ICT tools connect 

producers to market information, prices, and consumers, enhancing their bargaining 

power and market opportunities [11]. In various contexts, mobile applications and 

online platforms have facilitated direct farmer-consumer links, reducing the 

involvement of intermediaries and increasing farmers' profitability [12]. 

The deployment of rural e-agriculture faces challenges such as limited internet 

connectivity and digital literacy among farmers [13], [14]. Overcoming these 

obstacles requires targeted strategies for infrastructure, connectivity, and digital 

skills [15]. In addition, cultural and societal factors like resistance to change and 

mistrust of new technology also impact adoption [16]. Therefore, understanding the 

socio-cultural context is crucial for successful implementation. Comparative 

analysis and case studies offer insights into effective strategies and technologies 

[13], [14], [17], [18]. Case studies examined are AgroCenta, eNAM, Esoko, Plantix, 

Digital Green, iCow, and CropX and their implications for e-agriculture adoption 

in Albania. These cases showcase the potential of e-agriculture to enhance market 
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access, disseminate information, and improve resource efficiency. Applying similar 

tools in Albania can enhance agricultural practices and promote rural development 

[19]–[25] 

3 Methodology 

This study examines the implementation of e-agriculture applications and their 

relevance in Albania through comparative and case study analysis. Comparative 

analysis of AgroCenta, eNAM, Esoko, Digital Green, iCow, CropX, and Plantix 

identifies common themes and lessons learned. A systematic review of existing 

literature highlights the benefits and limitations of these applications. Case studies 

analyze implementation strategies, technologies, and outcomes, focusing on 

sustainable practices, market access, resource efficiency, and rural development. 

These analyses aim to extract valuable insights and provide practical examples to 

guide the implementation of e-agriculture initiatives in Albania. 

4 Results and Discussions 

The study's findings emphasize the importance of e-agriculture in promoting 

sustainability and rural development in Albania. It includes the analysis of seven e-

agriculture solutions, case studies, transferability options, and proposed 

implementation solutions. The results offer valuable insights into these tools' 

benefits, challenges, and transferability in Albania. 

 
e-Agriculture Application 

AgroCenta 

App Features Direct trade between farmers and buyers -Access to 

financial services and inputs - Inventory 
management -Farmer profiling and analytics 

Innovation and Success 

Factors 

AgroCenta's success is attributed to its ability to 

bridge the gap between farmers and buyers, ensuring 

fair pricing and reducing post-harvest losses. It also 

offers financial inclusion for farmers through access 

to credit and other financial services. 

Constraints, Challenges, 

and Barriers 

AgroCenta faces challenges related to limited digital 
infrastructure and low digital literacy among 

farmers. Therefore, it requires investment in 

infrastructure and farmer education to maximize its 
impact. 

e-Agriculture Application 

eNAM 

App Features Direct selling platform  - Real-time price 

information - Logistics support - Electronic 
payment options 
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Innovation and Success 

Factors 

eNAM's success stems from its ability to bring 

transparency to agricultural markets, improve 
farmers' bargaining power, and streamline the 

supply chain. It has led to better price realization for 

farmers and enhanced market efficiency. 

Constraints, Challenges, 

and Barriers 

eNAM faces challenges related to resistance from 
traditional market intermediaries, inadequate 

infrastructure, and limited awareness among 

farmers. Building trust among stakeholders and 
improving infrastructure are crucial for its effective 

implementation. 

e-Agriculture Application 

Plantix 

App Features Crop disease diagnosis - Pest management solutions  

- Personalized recommendations - Image recognition 

technology 

Innovation and Success 

Factors 
Crop disease diagnosis - Pest management solutions  

- Personalized recommendations - Image recognition 
technology 

Constraints, Challenges, 

and Barriers 

Plantix faces challenges related to constant updates 

to the image recognition database, language 
limitations in localized versions, and access to 

smartphones and internet connectivity. 

Assessment of 

Transferability 

Plantix's transferability to Albania is promising, 
considering the importance of crop protection and 

sustainable farming practices. However, localization 

efforts, database updates, and ensuring accessibility 
to smartphones are key considerations. 

e-Agriculture Application 

Esoko 

App Features Agricultural information and advice  - Market prices 
and trends  - Weather updates - Financial services - 

Communication and networking 

Innovation and Success 

Factors 

Esoko's success is attributed to its ability to provide 

timely and relevant information, empower farmers 
with market insights, and facilitate financial 

transactions. In addition, it promotes transparency 

and efficiency in agricultural markets. 

Constraints, Challenges, 

and Barriers 

Esoko faces challenges related to limited internet 

connectivity in rural areas, low digital literacy 

among farmers, and the need for continuous data 
updates. Overcoming these challenges is crucial for 

its widespread adoption. 

e-Agriculture Application 

Digital Green 

App Features Locally produced Agricultural videos - Community-
based approach - Farmer-to-Farmer knowledge 

sharing - Capacity building 

Innovation and Success 

Factors 

Digital Green's innovation lies in its participatory 
video approach, empowering farmers with relevant 

knowledge and facilitating peer learning. It 

strengthens social networks and enhances the 
adoption of sustainable agricultural practices. 

Constraints, Challenges, 

and Barriers 

Digital Green faces challenges related to the 

production and distribution of localized videos, 
ensuring the sustainability of the community-based 
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model, and scalability to reach a larger number of 

farmers. 

e-Agriculture Application 

iCow 

App Features Animal health and breeding information - Feeding 

management guidance - Financial management tools 

- Access to veterinary services 

Innovation and Success 

Factors 

iCow's success is attributed to its comprehensive 

support for dairy farmers, addressing critical aspects 

of animal health, nutrition, and financial 
management. It empowers farmers to make informed 

decisions and improve productivity. 

Constraints, Challenges, 

and Barriers 

iCow faces challenges related to limited access to 

smartphones and internet connectivity, tailoring the 
content to local breed variations, and ensuring 

sustained user engagement. Overcoming these 

challenges is essential for its effective 
implementation. 

e-Agriculture Application 

CropX 

App Features Soil sensing devices for data collection - Cloud-
based platform for data analysis - Precision irrigation 

recommendations - Nutrient management tools 

Innovation and Success 

Factors 

CropX's innovation lies in its ability to provide real-

time soil data, enabling farmers to optimize irrigation 
and nutrient application based on crop needs. It 

promotes water and fertilizer use efficiency, 

resulting in improved crop yield and sustainability 

Constraints, Challenges, 

and Barriers 

CropX faces challenges related to the initial 

investment cost, calibration of sensors for local soil 

conditions, and user adoption of new technologies. 
Overcoming these barriers is crucial for its 

widespread implementation. 

Table 1. 

 

The transferability analysis assessed the feasibility and potential impact of 

implementing the identified e-agriculture solutions in Albania. It considered factors 

such as the digital infrastructure, internet penetration rates, mobile device usage, 

digital skills level, and alignment with national strategies. This analysis provided 

valuable insights into the suitability of these solutions for implementation in 

Albanian agriculture. 

At the beginning of 2022, Albania had a 72.2% internet penetration rate. Studies 

conducted by INSTAT revealed that 82.6% of individuals aged 16 to 74 used the 

internet, with 91.6% using it multiple times daily. Mobile devices were the primary 

internet access for 99.9% of the population, while 96.5% of Albanian families were 

internet users. "Mobile broadband" was used by 99.2% of families to connect to the 

internet. Within the last year, 34.7% of individuals aged 16 to 74 made online 

purchases [26]. The Electronic and Postal Communications Authority reported 2 

million active mobile internet subscribers with SIM cards, representing a 3% 

increase from the previous year. Smartphone internet usage accounted for 78% of 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 69 

active mobile service subscribers. In 2021, over 77% of households had a broadband 

connection, and broadband internet traffic from fixed networks reached 952 million 

GB, indicating widespread usage for various services. Fixed broadband users also 

increased by 10% to reach 560,000 in 2021 [27]. In 2022, e-government usage in 

Albania saw significant growth across various categories, including electronic 

contacts with public authorities and access to public services. The most notable 

increase was observed in "Downloading/printing forms," which rose by 37.6 

percentage points compared to the previous year. Additionally, "obtained 

information from websites or apps" increased by 19.3 percentage points. The e-

government platform "E-Albania" offers 1,227 public electronic services, 

accounting for more than 90% of all public services provided in the country. 

According to the World Economic Forum Executive Opinion Survey, the level of 

digital skills among the active population in Albania is 4.67 on a scale of 7 [28]. 

Albania has established strategic plans and programs, such as the Digital Agenda, 

Strategy for Agriculture, Rural Development, and Fisheries, and the National 

Farmers Training Program, to support the implementation of ICT in agriculture. In 

addition, the launch of the farmer portal, AgroAlbania, provides valuable resources 

and services for farmers. The Ministry of Agriculture and Rural Development is 

also developing an eNAM platform, and EU-funded IPARD projects have improved 

farmers' access to finance in Albania. These initiatives demonstrate Albania's 

commitment to digitalization and the advancement of the agricultural sector [29], 

[30]. The transferability analysis was conducted to identify which applications can 

be implemented in Albania. 

 
Transferability analysis 

E-agriculture 

application 

Transferability  Supportive Factors Challenges 

AgroCenta transferable availability of a robust 

network infrastructure, 

high mobile internet 

usage 

Ensuring farmer adoption and 

awareness of the platform, building 

trust among buyers and sellers, and 

addressing any language and literacy 

barriers 

eNAM can be created like 

India eNAM 

existing infrastructure, 

digital skills level, the 

government's initiatives 

to promote ICT in 

agriculture 

Ensuring the participation of farmers 

and buyers, building trust and 

transparency in the digital 

marketplace, and addressing any 

technical and logistical challenges 

Plantix transferable The widespread use of 

mobile devices, high 

mobile internet usage, 

and network 

infrastructure 

availability, and digital 

skills 

Adapting the app to the specific crop 

species and disease patterns in 

Albania, ensuring language 

compatibility, and addressing 

potential literacy and language 

barriers 
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Esoko considered for 

implementation 

The widespread use of 

mobile devices, 

availability of internet 

connectivity, and the 

government's focus on 

digitalization in 

agriculture 

Ensuring accurate and up-to-date 

market information availability, 

addressing language barriers, and 

promoting widespread platform 

adoption among farmers and buyers 

Icow can be explored for 

implementation 

The high mobile 

internet usage and 

availability of 

smartphones, existing 

digital infrastructure 

and increasing digital 

skills level 

Adapting the app to the specific 

livestock farming practices and 

breeds in Albania, ensuring user 

adoption and engagement, and 

addressing any language and literacy 

barriers 

CropX can be considered for 

implementation 

Albania's availability of 

internet connectivity, 

mobile devices, and 

digital skills, 

government focus, 

Adapting the technology to the 

specific soil and crop conditions in 

Albania, ensuring farmer acceptance 

and understanding of the technology, 

and addressing potential cost 

constraints 

Digital Green can be explored for 

implementation 

widespread availability 

of mobile internet 

connectivity, the high 

utilization of mobile 

devices, and the 

government's initiatives 

in agricultural training 

Adapting the content and videos to 

the local context, ensuring language 

compatibility, addressing potential 

literacy and language barriers, and 

promoting farmer engagement and 

adoption 

Table 2. 

 

Based on the transferability analysis, the top three transferable applications for 

implementation in Albania would be: AgroCenta, eNAM and Plantix. These 

applications offer significant potential for improving agricultural practices, 

enhancing market access, and promoting sustainable development in Albania. 

 

Conclusions and Recommendations 

E-agriculture can use ICT solutions to promote sustainable agriculture and rural 

development in Albania. The literature review and case study analysis showed the 

benefits and drawbacks of e-agriculture in rural areas. According to a comparative 

analysis, AgroCenta, eNAM, Plantix, and other applications improved market 

access, resource usage, and knowledge diffusion in various agricultural contexts. 

Albania's good digital infrastructure, high internet penetration, and broad mobile 

device use make it suitable for e-agriculture tools implementation. Government 

agencies, farmers' associations, technology suppliers, and research institutions 

should collaborate to promote rural e-agriculture adoption. Digital literacy 

programs and training can improve farmers' e-agriculture skills. Localization should 

remove linguistic and geographical obstacles to make apps more user-friendly for 

Albanian farmers. Investing in digital infrastructure is essential for reliable and 
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broad e-agriculture tools. Financial support, tax incentives, and favorable regulatory 

regimes may also accelerate the use of e-agriculture tools. 
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Abstract: In recent years, digitalization totaly changed the way of work within companies 

because new business models evolve from digitalization processes. Most organizations are 
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1 Introduction 

It is very obvious that new technologies affect almost all aspects of society today. 

The impact of digital transformation in organizations is particularly visible in the 

increase in efficiency and productivity, but also in the quality of work and working 

conditions of the employees themselves. Of course, looking at the bigger picture, 

digitalization is not only happening in the context of organizations. The widespread 

usage of digital tools and programs has an impact on every part of our life. The 

occurrence of COVID-19 pandemic only speed up the process of digitalization, 

forcing people to work from home and communicating online [1]. 

Most research regarding workplace digitalization focuses on its effects on business 

performance and employee productivity [2]. However, the effects of digitalization 

on personal factors such as employee satisfaction are very [3-6]. In addition, very 

low number of studies particularly examined the impact of digitalization on job 

satisfaction or job quality among older employees [7-9]. In that sense, it could be 

mailto:mvelickovic@tfbor.bg.ac.rs
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said that this study contributes a lot to a very limited literature by trying to resolve 

the inconsistent findings on the relationship between digitalization of the workplace 

and older people’ job satisfaction. 

First it is necessary to define what the term ‘older employee’ means. Rožman et al. 

[10] summarise that statisticians tend to take the age of 45 as the demarcation 

between being a younger (24–44 years) or an older employee (45–64 years). Other 

authors [11-13] define older employees as those between 55 and 64 years of age. 

But, taking into consideration all these pension reforms across Europe, we will be 

free to say that older employees are those older than 55 until their retirement. 

Because of that, we can expect that the percentage of older employees will only 

increase in the years to come. Unfortunately, employers do not pay attention to the 

management of older employees. When it comes to transmitting knowledge and 

expertise, older employees are sometimes perceived as a barrier rather than as a 

chance that should be developed and taken advantage of [14]. 

Different studies have examined the reasons why people stay in work, even after 

reaching retirement age, and the reasons that influence their early retirement. As the 

main reason for staying at work they reported higher level of job satisfaction and 

commitment to the organization [15]. On the other hand, the factors which facilitate 

their departure are organizational changes [16], which most recently involve the 

digitalization process. 

Digitalization can have both positive [17,18] and negative impact [19] on job 

satisfaction and, in general, on job quality.  

In this study, we have analyzed relationship between digitalization and employee 

satisfaction with two moderating variables, gender and sector of employment. For 

that purpose we have defined two hypothesis and have designed theoretical model: 

H1: Digitalization level of the organization has a positive effect on employee 

satisfaction 

H2: Gender and sector of employment are mediator variables between digitalization 

and employee satisfaction 

 

 

Figure 1 

Theoretical model 
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2 Methodology 

The main objective of this paper was to study the impact of workplace digitalization 

on older people’ job satisfaction. The study sample were employees older than 55 

in different organizations in the city of Bor, Serbia. Study was conducted between 

December 2022 and February 2023. Data were collected personally with the help 

of the questionnaire. The survey covered a total of 153 workers and all the 

questionnaires were properly completed. The demographic characteristics of the 

sample are described in Table 1: they were mostly females, with more than 30 years 

of work experience. 

  

    Number % 

Gender 
Male  70 45.8 

Female 83 54.2 

Sector 

Manufacturing 33 21.6 

Service 29 19.0 

Education 5 3.3 

Administration 30 9.6 

Other 56 36.6 

Table 1. 

Socio-demographic characteristics of the sample 

The questionnaire is made up of two parts. The first part consists of 3 questions 

which lead to the socio-demographic data (gender. working experience in years and 

sector of employment). and the other part consists of 11 questions divided into 2 

groups. digitalization and job satisfaction. Digitalization questions are taken from 

“Digital Transformation Readiness Survey Summary” by Center for Creative 

Leadership-Corporate Leaders. Employee Satisfaction questions are taken from 

“Thesis named “İşveren Markası ve İşveren Markasının Çalışan Memnuniyeti 

Üzerindeki Etkileri” by Meryem Demir. Bahçeşehir University (2014). Five-point 

Likert scale was used to assess the answers. where 1 means „I completely disagree“. 

and 5 means „I completely agree“. 

The structural and measurement models are estimated using partial least squares 

structural equation modelling (PLS-SEM). an exploratory multivariate data analysis 

technique designed by Wold [20]. The structural models are assessed by examining 

coefficients of determination and the significance of the path models. 

2.1 Measurement model 

Measurement model assessment included establishing construct reliability and 

validity. Construct reliability was established through Cronbach’s Alpha and 

Composite reliability (Table 2). The Cronbach alpha values for all the constructs 
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were higher than the recommended value of 0.700. For the assessment of convergent 

validity. the Average Variance Explained (AVE) was used. The data from Table 2 

indicate that convergent validity is also achieved. taking into account that AVE for 

all constructs is above the threshold of 0.5 [21]. 

 

Indicator 

/Variable Cronbach's alpha 

Composite 

reliability 

(rho_a) 

Composite 

reliability (rho_c)  AVE 

Digitalization 

(WD) 0.896 0.902 0.895 0.633 

Job satisfaction 

(JS) 0.901 0.914 0.900 0.607 

Table 2. 

Construct realiability and convergent validity 

Hair et al. [22] argued that discriminant validity means that a construct measure is 

empirically distinctive and represents facts of interest that other measures in an SEM 

do not capture. A Fornell–Larcker criterion was used for discriminant validity. so 

the correlations among latent variables with the square root of AVE by each latent 

variable are presented in Table 3. 

 

Variables Digitalization Job satisfaction 

Digitalization (WD) 0.795   

Job satisfaction (JS) 0.644 0.779 

Table 3. 

Discriminant validity 

The Fornell–Larcker criterion argues that the square root of AVE must be higher 

than the correlation of the construct with all other constructs in the structural model 

[21]. Table 3 indicates that the square root of AVE for all constructs is higher than 

the correlation among the considered constructs, indicating discriminant validity is 

achieved 

SRMR and NFI are commonly used indicators for PLS-SEM in order to evaluate 

the appropriateness of the overall model. The range of the SRMR value is from 0 to 

1. When SRMR is less than 0.08, it can be regarded as a good fit of the model. NFI 

is a non-statistical measure ranging from 0 (poor fit) to 1 (perfect fit). The higher 

the value of NFI indicator, the better the match. Good fitting is indicated by a value 

above 0.90 [23].The SRMR value of the model evaluation verification in this study 

is 0.063. Although the NFI value of 0.858 is less than 0.9, its value is somewhat 

below the threshold and it is assumed that it would increase with an increase in the 

number of respondents. Therefore, this indicator is acceptable in our model and the 

overall model is well-fitted in general 
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Indicators Saturated model Estimated model 

SRMR 0.063 0.063 

d_ULS 0.263 0.263 

d_G 0.204 0.204 

Chi-square 106.738 106.738 

NFI 0.858 0.858 

Table 4. 

Model fit 

2.2 Structural model 

Since the validity and reliability of the constructs are empirically verified, the 

structural model can be evaluated. First, multi-collinearity was assessed using the 

Variance Inflation Factor (VIF). VIF values less than or equal to 5 [24] indicate no 

multicollinearity issues. With VIFs on the construct level ranging from 1.97 to 3.44, 

no collinearity issues bias the results (Table 5). 

 

Item VIF 

JS1 3.440 

JS2 2.955 

JS3 2.173 

JS4 2.295 

JS5 1.961 

JS6 1.834 

WD1 2.360 

WD2 2.743 

WD3 2.565 

WD4 2.585 

WD5 2.809 

Table 5. 

VIF 

The next step in structural model assessment is the evaluation of path coefficients, 

obtained via the bootstrapping procedure in SmartPLS 4 software (Ringle et al., 

2022) and presented in Figure 2. The results show consistent significant positive 

coefficient between variables digitalization and job satisfaction. In that way 

hypothesis 1 was confirmed.  
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Figure 2.  

The results of PLS-SEM 

R2 has been used to determine the explained variance of the latent dependent 

variable in relation to the overall variance. The cutoff R2 values suggested by Chin 

(2009) are as follows: 0.190 weak, 0.333 moderate, and 0.670 substantial. 

According to the results in Figure 2, the overall model explained 41.5% of the 

variance in perceived satisfaction, so it can be said that some other factors have 

influence on this variable, but the model has a good predictive value. 

3 Discussion 

It is evident that there are certain stereotypes regarding older workers, who are 

thought to be less adaptable, less trainable, and less cost-effective than younger 

workers. On the other hand, according to the numerous studies older workers 

represent an educated, dependable, experienced, and stable workforce [27], so 

employeers should work harder in order to eliminate unfavorable age stereotypes 

[28]. 

The results obtained in this study indicate that workplace digitalization is 

predominantly beneficial: The higher the degree of digitalization, the higher is the 

older employee’s job satisfaction. This results could seem surprising, since in the 

literature digitalization has been associated with increased efficiency, more 

multitasking, and less breaks, which as a result cause bigger pressure and stress 

[29,30]. One possible explanation is that older people do realize how digital tools 

actually help them to better organize job and save time and energy. 

The relationship between technology use at work and employee satisfaction has 

been somewhat explored in the present literature, athough with inconsistent findings 

[6]. However, the obtained results are similar to [19,31,32} Unfortunately, further 

analysis didn’t confirm the impact of gender and sector of employment as mediator 

variables, showing in that way that obtained results are not sensitive to respondents’ 

gender or sector of employment.  

This study confirmed that the usage of new technologies can increase job 

satisfaction and improve overall quality of work. However, the introduction of new 

technologies into workplace needs to accompanied by provision of training for all 

employees, especially older ones. The most recent data show that only 48.28% of 
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people aged 55–64 in Serbia are using computers [33], which is much lower 

compared to EU average (69.28%). 

 

Conclusions  

The purpose of this paper was to analyses the impact of workplace digitalization on 

older employees’ job satisfaction. One of the main implications of this study is 

comprehension of the true value of older employees which could serve to employers 

to overcome the negative stereotypes about older workers and to see them us 

important resource.  

Study also has some limitations. First one is that sample only included older 

employees from one country, hence partially restraining a generalization of the 

results. The other is that the questionnaire didn’t include level of education of the 

employees, which could as moderator variable to some extent change obtained 

results. Future research aims to expand the sample to other countries and consider 

other variables, such as the level of education. 
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Abstract: The development of information and communication technologies (ICT) has 

imposed the need for digital literacy and computer handling by employees at all 

organizational levels. Younger generations learn about ICT through formal and informal 

education, as well as through everyday activities. On the other hand, older employees have 

little or no experience with ICT technologies. Accordingly, improving their digital literacy, 

competencies, skills, and thinking is necessary. Only in this way will they be able to meet the 

needs of modern business.This study aims to investigate the level of use and knowledge of 

digital technology among Serbia's older population. The potential influence of age on 

people's digital literacy in Serbia was investigated. In addition, the PROMETHEE 

methodology was used in order to perform a comparative analysis of the different age groups 

of the population based on the level of ICT usage for different purposes in everyday life.  

Keywords: digital literacy, age, digitalization, computer skills, Promethee methodology 

1 Introduction 

The main feature of the 21st century is rapidly growing digitalization. New 

technologies have significantly impacted the way of living and working. During the 

COVID-19 pandemics, the world faced with the intensive demand for Information-

Communication Technologies (ICT) infrastructure and services. New 

circumstances created the need for a more intensive studies of the impact of socio-

demographic characteristics on the population's digital literacy. Digital literacy 

includes a set of actions in order to reach the aim which is the acquisition of 

knowledge in the use of ICT – computers and Internet [1]. It refers to the skills 

required to live, learn, and work in a society where communication and information 

systems are fast changing due to digital technology. The abilities needed for 

mailto:dvoza@tfbor.bg.ac.rs
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navigating a fragmented and complicated information system have been identified 

as digital skills [2].  

A shortage of digital literacy and obstacles like difficult access to technology, 

telecommunications, information, and financial level are major contributors to an 

increasing multidimensional digital divide. The non-uses, or inefficient use of ICT, 

may lead to social exclusion. This fact must be considered in studies about how 

older people and marginal groups utilize new technologies [1]. 

ICT provides significant opportunities for all members of society, regardless of age. 

Digital technologies can help people gain new skills, live independently, and 

improve health and social care services for the elderly [3]. The ICT’s enable this 

age group to access goods and services that otherwise would be more difficult to 

get: trips, services, online banking, online shopping, etc. Despite numerous benefits, 

there is still age-related digital divide. Senior citizens are still more reserved about 

adopting new technologies. The elderly still lags behind in using and benefiting 

from IT in general and the Internet in specific [4]. While the Internet is used by all 

or nearly all citizens from 25 to 34 years old, it is rare among the older generation 

in many European countries [5]. In the 28 countries of the European Union, 26 per 

cent of older adults (aged 65–74) use the Internet frequently compared to 88 per 

cent of people aged 16–24, 78 per cent of EU citizens, aged between 16 and 74, 

used the Internet for networking and information seeking [6]. This digital divide 

means that the elderly is prevented or disinterested to use and to exploit the potential 

of Internet usage and IT in general [7]. To address the digital demands of the elderly, 

a "multiage" society requires the design and creation of new areas of learning and 

communication.  

Numerous studies have pointed to the existence of a link between the economic 

development of countries and the level of digital literacy, which is particularly 

noticeable when it comes to the elderly population and rural areas [8]. The digital 

gap affects many aspects of life in developing countries, limiting access to 

contemporary technologies but also preventing these countries from progressing 

further. Due to low digital literacy, many people in developing countries need more 

digital skills to utilize technology fully.  

Republic of Serbia as the transition country is still under the process of 

digitalization. Digitalization is the most dynamic sector in the past ten years. 

Development of digital skills is defined by the Strategy of Digital Skills 

Development in the Republic of Serbia for the period 2020-2024, which implies the 

improvement of digital knowledge and skills of all citizens [9]. This is especially 

important for elderly if we take into account that the Republic of Serbia is 

characterized by the process of demographic aging of the population. Although the 

ICT sector is constantly growing, the communication infrastructure in the Republic 

of Serbia needs to be further improved, especially when it comes to the 

communication infrastructure in rural areas. Scientists in Serbia have begun to deal 
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more with the phenomena of digital literacy in the last decade, but the research is 

still rare and non-systematic. 

This paper opens a particularly important topic – types of Internet usage among the 

age groups in Serbia. The authors specifically seek the answer to the question 

whether there are differences between younger and older population related the 

purpose of using the Internet. Thereby, two main objectives were specified: 1) to 

rank age groups according to their activities on the Internet and 2) to recognize 

Internet activities that should be affirmed and improved among older people. 

2 Literature review 

People of various ages, from teenagers to the elderly, use the Internet for various 

reasons, and their activities differ according to their interests. Teenagers are more 

engaged in online gaming, but those in their 20s and 30s use the Internet for social 

networking and searching for people. Older people use it to stay up to date on world 

events. However, little is known about the depth and breadth of technology use by 

older adults or whether it differs from younger adults’ usage patterns [10]. 

Compared to other age groups, older persons are still less likely to use the Internet, 

and education is a major factor in Internet use among older adults [11]. Accordingly, 

the study of computer utilization by older people is growing since this demographic 

has considerably increased its use of information and communication technology 

(ICT) in everyday activities, personally and professionally [12]. Olson et al. (2011) 

conducted the research aimed to highlight age-related variances and similarities in 

technology usage and frequency [10]. Their findings provide insights into the 

technology-use behaviors of older and younger persons, giving an outline for 

expectations regarding knowledge differences. They concluded that younger 

persons employ a wider range of technology than older adults. In the literature, few 

reasons for age disparities in ICT literacy and learning could be find. First, there 

could be generational effects. Senior citizens did not grow up with digital 

technology. Therefore, they belong to a different technology generation than 

younger people [13]. Second, differences between young and old may be explained 

by factors other than changes in fluid intelligence. Individuals might have sensory 

and motor function issues as they age, which can harm ICT's learning process and 

user experience [14]. Finally, the physical and cognitive abilities of elderly persons 

vary.  

According to Agudo et al. (2012), the elderly use ICT as a type of education that 

these generations of the elderly need and want to learn, and they consider this point 

in their lives as the appropriate time to approach ICT [15]. The elderly mostly 

utilizes the Internet to get information and to be familiar with news and current 

events (reading newspapers online). Russell et al. (2008) conducted an online 
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survey of older Australians (55+) [16]. They found that emailing improved 

satisfaction with family communication, enabling older adults to widen their close 

networks, and leading to in-person interactions. Other internet activities, such as 

browsing and online shopping, did not provide the same consequences as emailing. 

Except for utilizing the Internet for communication, the changes in social capital 

remained steady after a particular frequency of Internet use [17]. Barbosa et al. 

(2018) analyzed social capital and Internet use in old age and across age groups 

[18]. Older adults were less likely to have a high degree of social capital. Besides, 

frequent Internet users had higher levels than other users and non-users within this 

age range. The Internet appears to aid in preserving, accumulating, and mobilizing 

social capital. Proper training and support systems must be created based on seniors' 

aims, abilities, and experience to minimize computer anxiety and enhance 

motivation, particularly in the early stages of learning [19, 20]. 

3 Experimental 

3.1 Data set 

This analysis relies on the data from the report “Usage of Information and 

Communication Technologies in the Republic of Serbia, 2022”, published by 

Statistical Office of the Republic of Serbia and online available [21]. This report 

contains the data of the extensive survey conducted among the population from RS. 

The focus of this study was on the question:  

For which of the following activities did you use the Internet (including via apps) 

for private purposes, in the last three months?  

The offered answers for this question were classified into five categories of internet 

activities: Communication (4 items), Access to information (2 items), Civic and 

political participation (2 items), Use of entertainment (5 items), E-health (4 items), 

Other online services (2 items) (Table 1). There were 6 age groups: a) 16-24, b) 25-

34, c) 35-44, d) 45-54, e) 55-64, f) 65-74. The empirical analysis is based on the 

data for 2022. 
 

ITEM Abbreviation 

Communication   

Sending/receiving e-mails    COM1 

Telephoning over the Internet (via web cam) (using apps, such 

as Skype, Messenger, WhatsApp, FaceTime, Viber, Snapchat, 

Zoom, MS Teams, Webex)    

COM2 

Participating in social networks (creating user profile, posting 

messages  
COM3 
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or other contributions on Facebook, Twitter, Instagram, 

Snapchat, etc.)   

Sending online messages via Skype, Messenger, WhatsApp, 

Viber, Snapchat    
COM4 

Access to information   

Finding information about goods and services    INF1 

Reading online newspapers, magazines INF2 

Civic and political participation    

Posting opinions about civic or political issues via websites or 

social media 

 (such as Facebook, Twitter, Instagram, Youtube)   

PART1 

Taking part in online consultations or voting to define civic or 

political issues  

(urban planning, signing petitions)    

PART2 

Use of entertainment  

Listening or downloading music (web radio, music streaming)   ENT1 

Watching television program over the Internet from TV 

broadcasters   
ENT2 

Watching video on demand from commercial services (such as 

Netflix, HBO GO,  

Amazon Prime, Maxdome, Apple TV, etc.)   

ENT3 

Watching video content via sharing services (such as YouTube)    ENT4 

Playing or downloading games    ENT5 

E-health   

Seeking health-related information    EHEA1 

Making an appointment with a doctor over website or app       EHEA2 

Online access to own medical record   EHEA3 

Using other medical services over website or app instead of 

going to 

hospital or doctor (such as obtaining prescription or online 

consultations) 

EHEA4 

Other online services    

Selling goods or services over website or app (such as eBay, 

Facebook, Marketplace)    
OTH1 

Internet banking (including mobile banking) OTH2 

Table 1 

 The offered answers and their abbreviations 

3.2 Methodology 

PROMETHEE method is one of the newest methods in multi-criteria analysis, and 

is known as one of the most effective and the simplest in this field. It was developed 

by Jean-Pierre Brans and Bertrand Mareschal. For the purpose of this study, 

PROMETHEE method was used in order to rank the age groups depending on the 

type of the internet activities that the respondents usually do. The analysis was 

performed using the Decision Lab software, as a sophisticated application of the 

PROMETHEE method. 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 89 

4 Results and discussion 

The initial step in this analysis was the use of the entropy method in order to 

determine the relevant weights for each indicator. On the basis of such allocation of 

weights and by using the PROMETHEE method, the order of age groups presented 

in Table 2 was obtained.   

 

Rank 
Age 

groups 
Phi Phi+ Phi- 

1 25-34 0.551 0.776 0.225 

2 16-24 0.292 0.642 0.350 

3 45-54 0.214 0.607 0.393 

4 35-44 0.112 0.556 0.444 

5 55-64 -

0.395 

0.292 0.687 

6 65-74 -

0.775 

0.107 0.881 

Table 2 

Ranking results 

It can be seen that, on the first place are people from the 25-34 years old and on the 

last the oldest respondents. The members of the 25-34 age group use the internet 

very intensive and for all purposes (Figure 1). They are very active users and the 

only activities with negative are related to the E-health – (Online access to own 

medical record) and Access to information (Reading online newspapers, 

magazines). Young people, 16-24 years old are on the second rank, and the most 

interested in communication and entertainment (Figure 2).  

 

Figure 1 

Profile for age group 25-34 years 
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Figure 2 

Profile for age group 16-24 years 

Respondents in their 45-54 hardly use the Internet for the entertainment and 

communication. They are usually focused on the e-health. This group read the 

magazines and newspaper, make online consultations or vote (Figure 3). The next 

age group (respondents between 35 and 44 years) mostly use the internet for the 

following activities: gathering information about goods and services, reading the 

newspapers and magazines, posting opinions about civic or political issues, selling 

goods and services and usage of Internet banking (Figure 4).  

 

Figure 3 

Profile for age group 45-54 years 

 

Figure 4 

Profile for age group 35-44 years 

 

Taking into account the negative Phi values, deficiencies in the Internet activities 

among 55+ age group have been proven. When it comes to the population 55-64 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 91 

years old, all internet activities are characterized as negative except reading 

newspaper or magazines and using the medical services over website or app instead 

of going to hospital or doctor (Figure 5). The same is with the oldest who are just 

making appointments with a doctor over website or app and access to own medical 

record online (Figure 6). This opens the door to interventions that could give support 

to older adults’ learning and Internet appropriation processes, getting them started 

on the web. 

 

Figure 5  

Profile for age group 55-64 years                          

 

Figure 6  

Profile for age group 65-74 years 

The results given above talks about the nineteen different activities over the Internet, 

divided in five fields, for different age groups of people. In-depth information about 

various Internet activities revealed age inequalities. The adolescents and people of 

early 30’s realize frequent and various Internet activities as the entrainment, 

gathering information, communication, online shopping etc. In the adolescent time 

everyone is eager to learn more. Individuals in their late 30’s and early 50’s are 

generally less active on the Internet, as most of them might be busy in their corporate 

life and personal life. Also, the purpose for using the Internet has been changed. 

They use the Internet much less for communication, entertainment, downloading 

and playing online games, but the product research, online banking and E-health is 

a bit more that in the case of individuals from the previous groups.    
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Finally, in this study, skill deficiencies for the older population have been 

highlighted. Older adults are still less likely to adopt the Internet when comparing 

to other age groups [11]. There is no clear definition of an older or senior citizens 

and existing studies use different thresholds for the empirical analysis. According 

to the extensive literature review conducted by Oh et al. (2021), most of the authors 

suggest the population 50+ [22]. Accordingly, we considered the age groups: 55–

64, 65–74 and more than 75 as elderly. When it comes to these age groups, all 

internet activities are characterized as negative except reading newspaper or 

magazines and using the medical services over website or application instead of 

going to hospital or doctor. The same is with the oldest who are just making 

appointments with a doctor over website and access to own medical record online. 

Health care in particular is a domain in which older adults adopt the Internet as a 

useful tool [23]. They hardly use internet activities for communication, 

entertainment, civic and political participation, online shopping, etc.  

Access to innovation and new technologies is vital for avoiding generational divides 

and ensuring that the elderly do not feel excluded from modern society [15]. 

Besides, there are many factors that affect the digital literacy of the older population. 

According to Ragnedda and Mutsvairo (2018), the ICT access depends on their 

purchasing power or management capacity [24]. Older adults are one of the least 

likely demographic groups to have a computer in their homes. Considering the low 

pensions in Serbia, Internet usage will be greater if they could buy computers and 

Internet packages for more favorable prices. Besides, social capital and level of 

education determine the frequency of Internet use [11, 18].  

Previous studies indicated that the older population often shows an interest in 

learning about computers. Still, they are determining their ability to succeed, 

especially when using the Internet [25-27]. The process of learning something new 

differs between younger and older people [28]. This implies that specialized 

learning activities for senior adults should be devised. Training programs aimed at 

improving the ICT abilities of the elderly can help them overcome their skepticism 

about new technology. Accordingly, there is a need to support older persons' digital 

learning and adoption of Internet knowledge and get them started online.  

 

Conclusions 

Obtained results point to the conclusion that policymakers in Serbia should have in 

mind the age differences and adjust the policies to support education of the elderly 

in the field of digital knowledge. The bearers of economic policy and economic 

development policy in Serbia realized the importance of ICT late. They needed to 

be sufficiently aware of the challenges that arise for every economy from the 

growing global competitiveness of developed countries. The main problem is that 

there needs to be a necessary level of sophistication and awareness in the state 
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administration when it comes to institutionalizing the problem of the digital divide. 

In the absence of such institutionalization, any efforts to reduce the country's digital 

divide carry a huge risk of failure and ineffectiveness of the financial resources used. 

The experience of developed countries shows that the digital divide problem is 

challenging to fit into the general context of a country's economic policy. That is 

why it is simpler to treat this problem through a large number of local government 

bodies that cover the areas of education and economic development. In order to 

make progress in bridging the digital divide, economic policymakers must be well 

aware of the potential of information technologies. 

Obtained empirical results lead to potentially important policy recommendations. 

Based on the results from previous research and this study, we argue that it is 

important to invest more in training, education, and support for older adults who 

face difficulties with ICT and to consider diverse learning preferences in the 

conception of technology trainings. Training programs designed to improve ICT 

skills of older population can in general help them to overcome concerns and doubts 

related to new technology. It is also necessary to accredit digital skills development 

programs for citizens, particularly taking into account vulnerable categories such as 

the elderly, persons with disabilities, poor citizens and persons in rural areas, with 

continual citizens’ awareness-rising of the need to adopt digital skills. 

Senior citizens should be trained as much as possible in basic digital skills, which 

include learning the basics of how smartphones and the Internet work together to 

deliver applications, information, and messages, including skills to set up new 

accounts and create passwords, research, search, download, and using online and 

mobile applications. This training could be implemented in premises such as 

retirement clubs, libraries, homes for the elderly, etc. Positive effects could also be 

achieved through peer education so that trained older persons carry out further 

training in basic digital skills. 
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1 Introduction 

Sustainability has been acknowledged as an essential area of development for listed 

companies. So far, sustainability reporting has been obligatory for listed companies 

that employ more than 500 people in the EU. In recent years, small and medium-

sized enterprises and SMEs' stakeholders (i.e., customers, employers, financers) 

have also started to require sustainability actions. In addition, if SMEs want to grow 

and collaborate with public companies, their partners will likely require 

sustainability verification or documentation in the future due to the corporate law 

initiative presented by the EU in 2021. Regardless of the increasing responsibility 

demands of SMEs, sustainability reporting has been optional for small and medium-

sized companies. In addition, sustainability scholars have been mainly focused on 

investigating the environmental impacts of larger firms (e.g., pollution, recycling, 

energy, water, textiles), while SMEs' economic and social sustainability has 

received less scholarly attention. Moreover, scholars still need to find solutions 

regarding how SMEs can respond to the various demands of sustainability issues. 

Noteworthy, according to Chowdhury and Shumon [1], smaller firms account for 

most businesses in all countries worldwide. For example, more than 99 percent of 

European enterprises are SMEs, generating more than 85 percent of new 

employment in Europe. Thus, it is evident that achieving social sustainability in 

SMEs will be vital for society. It has also been argued that socially sustainable 

companies generally perform better than other companies that need to adequately 

maintain these practices, as these non-participating firms suffer from a negative 

reputation and a loss of brand value. Therefore, implementing social sustainability 

is essential for SMEs to maintain their competitiveness. [1] and create social capital 

[2], which is also crucial for SMEs [3].  

The main objective of this study is to understand how SMEs can respond to the 

various stakeholders (e.g., large corporations) sustainability and responsibility 

demands. In more detail, we focus on economic and social responsibility in SME 

business as they are great enablers and drivers of environmental responsibility. 

Moreover, environmental sustainability is researched more substantially than 

economic and social sustainability why this study focuses on economic and social 

sustainability in SMEs. The theoretical framework of this study is based on the 

published and cited scientific research [11] [12] [13] [16] [17] [19] on both 

economic and social responsibility. Regarding social responsibility, this study 

adopts the United Nations SDG declarations that implementing human rights (e.g., 

equality, education) forms the basis of social responsibility. In addition, corporate 

purpose defines a company´s ground and execution in economic responsibility. 

Moreover, economic responsibility has been referred to issues such as preventing 

corruption and a grey economy. This is also supported by the recent EU 

Whistleblower Directive (2019/1937), which aims to facilitate anonymous 

reporting of abuses. 
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The questions related to economic and social responsibility are linked to the firm’s 

corporate purpose, which can vary between enterprises. The limited company’s 

operations aim to generate profit for the shareholders unless the articles of 

association stipulate otherwise. Moreover, an SME can decide its corporate purpose, 

e.g., in Finland. However, this aspect has not been much acknowledged in the 

scientific and societal discussion, as most people assume that profit maximization 

is the firm's sole purpose. [5] [6]. 

In designing sustainable service models for accounting SMEs, several sustainability 

frames such as ESG (Environmental, Social, Governance), GRI (Global Reporting 

Initiative), and ESRS (European Sustainability Reporting Standards) were 

compared to have a more comprehensive understanding of their emphasis on social 

and economic sustainability in this study. Findings disclosed the need for more 

precise, transparent, and unanimous comparable principals with social and 

economic sustainability as frames emphasize slightly different angles from SMEs’ 

perspectives. 

2 Theoretical background  

Hart [4] pointed out that ensuring sustainability is on enterprises´ shoulders at the 

same time when patterns of policy innovations and consumptions move to 

sustainability. He refers that companies lead the way and pursue sustainability by 

helping to shape public policy and driving consumers´ behavior.  

As Herzig et al. [7] state, the company’s stakeholders demand information about 

the economic, ecological, and social goals. It can be said that the stakeholders 

determine the company’s purposes. Therefore, the company should be able to 

provide information about sustainability-relevant issues by giving a corporate 

sustainability report (CSR reporting). There are many essential goals of 

sustainability reporting. One of them is informing stakeholders about non-financial 

issues that secure the legitimation of corporate activities that create environmental 

and social impacts. Another goal is to gain a competitive advantage. The third 

important goal is to increase corporate reputation and brand value. [7]. Currently, 

when there is no mandatory legislation to produce a comparable sustainability 

report, comparing the impacts between the companies is difficult.  

When considering the possible economic effects of corporate sustainability 

reporting, we should also reflect on the impacts of mandatory reporting – if and 

when corporate sustainability reporting becomes compulsory for all companies. 

Christensen et al. [8] found the economic consequences of corporate sustainability 

reporting. These consequences include effects on capital markets and company 

behavior. The study suggests that mandatory corporate sustainability reporting can 

potentially improve information to investors and other stakeholders. [8]. The report 

content and the sustainability indicators should be standardized to make the 
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sustainability information comparable between companies. This leads to better 

decisions by investors.  

Mandatory corporate sustainability reporting can also change the companies’ 

business operations; stakeholders’ demands can cause pressure on companies with 

a high reputation to expand and adjust their sustainability activities. Mandatory 

corporate sustainability reporting tends to improve a company’s sustainability 

performance. Therefore, stakeholders can have a significant effect on companies’ 

behavior. [8]. The sustainability and responsibility of companies’ supply chains 

must also be reported to prevent the transfer of harmful activities abroad.  

Regarding social responsibility, this study adopts the United Nations SDG 

declarations that implementing human rights (e.g., equality, education) forms the 

basis of social responsibility. In addition, economic responsibility has been referred 

to issues such as preventing corruption and a grey economy, and solid financial 

responsibility forms the basis of the responsibility of SMEs. EU´s Corporate social 

reporting directive [9] drives SMEs to have comparable corporate sustainability 

reports to describe social and economic sustainability levels and vision for the future 

of SME´s business and as a strategic management tool. The equable reporting 

sustainability model enables reporting objectively, confirming transparency. 

2.1 Economic responsibility 

Traditionally, business education and universities have taught that the primary 

purpose of a company is always to generate as much profit as possible [10]. And 

only from this perspective, the financial responsibility of companies is considered 

to override issues related to social or environmental responsibilities [11]. The 

financial responsibility of companies clearly and consistently discloses the 

company's reliability. The company's financial success and good economic 

indicators strengthen its image and reputation in the direction of its stakeholders. 

As per the findings of the Bank of Finland [12], businesses are concerned about 

inflation and rising expenses, including loan interest rates. According to Statistics 

Finland [13], energy costs are a significant cause of worry for companies and the 

decreasing purchasing power of customers and consumers. In companies, it is 

necessary to update cash flow calculations and forecasts and to take sufficient 

measures in time for adequate cash flow. Companies that have managed their 

financial responsibility will have priority in the availability of skilled labor. 

According to Sirkiä [14], companies should offer up-to-date personnel training to 

update skills and achieve new competencies, thus supporting the company's 

competitive advantage. The company’s responsible operation and reporting enable 

a broader interest of financiers and investors, thus allowing more significant 

investments and the company's growth and success. 

Every company aims to operate its business cost-effectively. This ensures the 

company's survival and satisfies its owners. However, as with any business, 

obstacles involving stakeholders must be identified and resolved. The upcoming 
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Corporate Responsibility Act is seen as a mandatory challenge for companies 

brought by the public authorities. This has been seen to cause cost pressure in 

companies. The company often perceives the legislation as unfavorable, making it 

difficult to survive in the competition. However, the company competes for 

customers' euros with companies in the same industry. The Corporate 

Responsibility Act treats all entrepreneurs in the industry in the same way. Thus, it 

does not weaken the position of an individual company and creates identical 

boundary conditions for all companies. The company's management has a 

significant impact on the company's responsibility. If the company is managed 

responsibly, it is usually managed well anyway. Responsibility starts from the 

company's strategy and the values of the management and the board representing 

the company's owners. In addition, the company's culture plays a significant role in 

responsibility: how does responsibility appear in the company's culture [15]? 

2.2 Social responsibility 

Human rights form the foundation of social sustainability. According to the United 

Nations [16], human rights mean that people have a right to be treated with dignity, 

and human rights are inherent in all human beings, whatever their nationality, place 

of residence, sex, national or ethnic origin, color, religion, language, or any other 

status. Every individual is entitled to enjoy human rights without discrimination. 

These rights are all interrelated, interdependent, and indivisible. [16]. The first six 

of the UN Global Compact's principles focus on the social dimension of corporate 

sustainability, of which human rights are the cornerstone. Social sustainability 

entails the human rights of specific groups: labor, women's empowerment, gender 

equality, children, indigenous peoples, and people with disabilities, as well as 

people-centered approaches to business impacts on poverty. In addition, social 

sustainability encompasses issues affecting them, for example, education and 

health. (United Nations) [17]. 

Supply chain social sustainability is concerned with the human side of 

sustainability. It refers to the practices and ways firms address issues related to the 

health, safety, career progression initiatives, freedom, and welfare of the people 

associated with the supply chain [1]. According to Wolf [18], nine leading 

indicators of social sustainability are (1) a healthy and safe work environment, (2) 

an acceptable minimum wage, (3) the specification of maximum work hours, (4) 

freedom to join an employee union, (5) a policy for child labor, (6) suitable living 

conditions, (7) non-discrimination, (8) a clear policy for corporate disciplinary 

practices, and (9) a policy for forced labor. In addition to the organizational side, 

social sustainability is also concerned with advocating for the local community and 

culture. SMEs' Social sustainability practices can include community development 

programs, poverty reduction programs, ethical and fair employment policies, and 

childcare and healthcare facilities [1].  
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Noteworthy, even though the stakeholders of SMEs and the legal initiatives by the 

EU have indirectly started to require sustainability issues from SMEs, SMEs face 

various challenges regarding measuring and implementing social sustainability. For 

example, a lack of resources and awareness and external problems, such as the non-

existence of a tailored social sustainability standard for SMEs and lack of 

institutional support, are the challenges SMEs face regarding their society [1]. 

However, research has disclosed that social sustainability is also critical for SMEs.  

2.3 Whistleblower Directive (2019/1937) 

The Directive (EU) 2019/1937 of the European Parliament and of the Council of 23 

October 2019 on the protection of persons who report breaches of Union law (the 

“Whistleblowing Directive”) was introduced to establish secure internal and 

external reporting channels in different organizations. According to the 

Whistleblowing Directive [19], private and public organizations must offer 

whistleblowers a safe channel for reporting. One of the critical aspects of EU 

directives is accountability, transparency, and risk prevention. In promoting these 

principles, the task and role of the Whistleblower directive [19] has become 

significant. Responsibility is one key value that EU directives aim to promote. The 

Whistleblower Directive’s anonymous reporting service can be used to reveal 

activities that are against ethical principles or environmental standards. The 

possibility of reporting detected abuses and illegalities in companies and 

organizations helps ensure that companies and organizations follow responsible 

practices. Protecting whistleblowers and encouraging them to report unethical 

activity is essential to promoting accountability.  

Transparency is another important aspect of the implementation of EU directives. 

The role of the whistleblowing service in promoting transparency is emphasized, as 

abuses revealed through the service can play a significant role in the public review 

of the organization’s operations. In addition, the importance of risk prevention is 

substantial, as employees can detect and report potential risks in time. Notification 

channels offer the opportunity to report, for example, security deficiencies, 

environmental harm, or data security breaches that might otherwise go unnoticed. 

This helps organizations react quickly and effectively before risks cause more 

serious financial or other harm. 

3 Empirical case study 

The research group defined the first preliminary research methods to achieve the 

goals set at the start of the project in autumn 2021. In that definition, qualitative and 

applied design science research methods were used. This analysis focuses on 

corporate responsibility for small and medium-sized enterprises (SMEs). Using a 

design science research method, we aim to determine the importance and influence 
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of corporate responsibility factors on SMEs' current operations and future 

profitability. In this context, the aim is to understand and describe the needs of 

SMEs under natural conditions. 

When a situation is crucial, a case study is appropriate for reinforcing, challenging, 

or broadening the associated theory. It is also useful for analyzing deviations from 

norms, investigating everyday occurrences, and exploring previously inaccessible 

revealing phenomena. Case studies cover holistic and embedded models. In holistic 

planning, the global nature of the case is checked, and in embedded planning, 

several subunits are studied. [20] The applied design science research method aims 

to provide practical solutions to real-world problems by testing theories and 

considering the culture of the object being studied. Its results include an explanatory 

section that outlines the research's framework, objectives, process, and legitimacy. 

[28]. 

The qualitative research method is characterized by timelines, locality, and process 

flow, and participants are selected appropriately, or the research may have other 

limitations. By collecting data, the researcher gives a clue about the subjective 

thinking used in the study. [20]. The qualitative research method has many 

traditions, approaches, and ways of collecting and analyzing data. The analysis is 

based on real-life experiences, opinions, and visions. It is holistic data collection, 

where the researcher acts as a tool in phenomena and filtering real-world results 

through the researcher.  [23]. Using the qualitative research method, the author 

actively creates knowledge in the data collection context. The data collected in this 

way is context-specific, which means that the same reality may appear different to 

the respondents, i.e., there may be several realities. Participants are asked open-

ended questions, and the topic may change based on the answers.  [20] [22] [23]. 

Qualitative research using a positivist approach is well-suited for examining 

complex and elusive phenomena arising from globalization. The contextualized 

nature of qualitative research allows for unexpected events to be accounted for, 

resulting in comprehensive descriptions of reality that consider various variables, 

relationships, meanings, and processes. Qualitative research is contextualized, 

which means it can account for unexpected events and provide comprehensive 

descriptions of reality. This type of research considers various variables, 

relationships, meanings, and processes. It focuses on the epistemological 

identification of regularities and generalizable observations of this reality. 

Ontologically, it assumes that external reality is difficult to measure but observable. 

Methodologically, it emphasizes carefully designing and implementing theoretical 

models and proposals. Positivist qualitative research produces new concepts and 

theories based on several data forms on complex current phenomena. The challenge 

in positivist qualitative research is the long time, commitment, and access to 

research objects for in-depth analysis. [22]. 

The challenge in qualitative research data collection methods is impartiality and 

forming the basis for accurate and reliable data. The subjectivity of group methods 

can be problematic, so group methods are often limited to new phenomena about 
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which little is known. [24]. In the case of an interview, the primary form of the 

question is an open-ended question. Questions can be asked by discussing the 

theme, as there are no critical points in the qualitative research method, but the 

interpretation is divided along the study’s timeline. [21]. This study utilized various 

data collection methods to gain insight into the SMEs' perspective on directives, 

including document analysis, observation, unstructured surveys, thematic 

interviews, group interviews, and workshops. Research methods were used to 

answer questions on increasing SMEs' awareness and understanding of corporate 

responsibility. This study focuses on the question of how SMEs could respond to 

the demands of economic and social responsibility.  

The research team and the authors occasionally defined and specified the research 

question set in the first phase. During the discussions, the authors emphasized the 

importance of refining and iterating the research question. Their goal was to gain 

fresh insights into how SMEs can respond to the demands of corporate 

responsibility, considering both the social and economic aspects of responsibility. 

The primary method was to compare and benchmark the responsibility and 

evaluation models related to the topics, such as ESG and SDG. In addition, 

sustainability reporting surveys already in use by other organizations were 

compared and analyzed, including questions concerning economic and social 

responsibility factors.  From a national perspective, national laws and decrees 

indirectly related to responsibility, such as the Accounting Act and the Waste Act, 

were examined and analyzed. After analyses and comparisons, co-creation methods 

were chosen, focusing on the service design method. First, a survey of SMEs' 

current state of responsibility awareness was carried out using an unstructured 

survey. The current state survey charted how corporate responsibility currently 

affects the business operations of similar SMEs, how SMEs define green financial 

statements, what SMEs know about the Corporate Responsibility Act and the 

Sustainability Directive, and what sustainability reports SME accounting firms offer 

to their clients.  

Based on the preliminary study, the research group decided to use group interviews 

to map the needs and requirements of SMEs related to corporate responsibility in 

more detail—the group interviews aimed to reach at least 40 participants from 

different companies focusing on accounting companies. In December 2021, the first 

group interview workshop was held. Seven group interview workshops on corporate 

responsibility, green financial statements, and sustainability reporting were held by 

the end of 2022. Research and development are often combined in business 

development and university project cooperation, for example, because research-

oriented action is needed. Considering both parties ' goals, research-based 

development is halfway between research and development. Research-based service 

design fits into this field of research-based development. [26]. 

Service design can be used to implement internal and external business challenges, 

such as strategic initiatives or operational challenges, from a research perspective. 

In this approach, the objective is to solve business challenges, balance them with 
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the organization’s capabilities, and clarify the view of the phenomenon or challenge 

to achieve the objectives. The starting point of service design is an external 

perspective to achieve actual business goals, considering the organization’s 

capabilities. [25]. 

Based on the group interview workshops and the preliminary studies, the research 

group developed a corporate responsibility service for accounting firms aimed at 

SMEs and to increase awareness and understanding of corporate responsibility to 

meet the needs of SMEs. The service was designed using the co-creation service 

design method. Service design method workshops have been held five times for 

SMEs. The service designed with the help of service design (service descriptions 

and blueprints, which include, among other things, the customer's service path) was 

tested by SME accounting firms. Feedback was collected from the testing, based on 

which the service model was further developed. Subsequently, to describe the 

economic and social responsibility of the service model from the perspective of 

SMEs, sections were formulated for a corporate responsibility survey that SMEs 

could use as part of the financial statements to describe the level of economic and 

social responsibility. Group discussions and small group workshops were utilized 

in the iteration of the corporate responsibility survey to obtain as comprehensive 

feedback as possible and to specify the service model related to the corporate 

responsibility survey. 

4 Results 

The study is based on a case study research based on the project of Green 

Responsibility by LAB University of Applied Science and the Laurea University of 

Applied Science. Our project team has thoroughly analyzed various methods for 

measuring and evaluating sustainability, focusing on transparency and 

comparability. One of the tools we tested was the SDG assessment tool. The SDG 

framework has proven to be a valuable assessment tool for governments and global 

corporations, as it has contributed to improving sustainability levels in developed 

countries regarding poverty and hunger. However, the guidelines for SMEs need to 

be more comprehensive. Communicating sustainability data to stakeholders is 

crucial as it can transform into a competitive advantage. One way to do this is by 

publishing a sustainability report that consolidates all relevant data into a single 

document. Economic and social responsibility elements can also provide a 

competitive edge for SMEs. Our study proposes a sustainability service model for 

SME accounting firms and their clients, which aims to provide objective and 

unbiased sustainability data to enhance competitiveness. 

During autumn 2021, a survey was conducted by sending open-ended questions on 

responsibility to 120 accounting firms. The survey had a response rate of 22.5%, 

with a total of 27 respondents. The study aimed to determine what types of 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 106 

sustainability reports accounting firms to provide to their clients and assess SMEs' 

awareness of the upcoming EU Corporate Responsibility Act, which would define 

green financial statements. Additionally, the survey aimed to gather the respondents' 

views on how corporate responsibility impacts a company's operations and services. 

According to the study, only five accounting firms provided sustainability-related 

information or reports to their SME clients, and each report was unique. 

Respondents were more aware of the upcoming EU Corporate Responsibility Act, 

with 16 having some knowledge, but only five had detailed knowledge of the 

subject. About 12 respondents had an idea of what a green financial statement could 

be, while others needed more information or were still waiting to provide an answer. 

Four respondents claimed that responsibility did not affect their business, while the 

remaining respondents acknowledged the importance of stakeholder responsibility 

in business development and promoting social responsibility. The study found that 

considering sustainability positively affects future services and stakeholder 

cooperation. However, the price increase has raised concerns about the effect of 

responsibility on companies' profitability and future growth. In the spring of 2022, 

a survey was conducted for clients of accounting firms. Unfortunately, only five 

responses were received. Of those five, two respondents were aware of the 

development of the EU Corporate Responsibility Act and Directive. At the same 

time, the remaining three had varying opinions on the definition of green financial 

statements and their impact on operations. One respondent felt that sustainability-

related reports were unavailable, while the other four highlighted environmental, 

social, and business impacts. Based on the provided answers, the research group 

conducted thematic interviews to understand better SMEs' needs and perspectives 

on added value, including social and economic responsibility.  

During the first group theme interview workshop, 24 participants discussed 

responsible financial statements that could benefit everyone and the sustainability 

needs of SMEs. They examined various aspects such as taxation, employee well-

being, training, personnel financial statements, working conditions, and internal and 

external responsibility development. As the discussion progressed, the participants 

delved into responsibility risk management, taxes, information security, wages, 

indirect logistics costs, financing support mechanisms, and personnel financial 

statements from an economic perspective. They also highlighted the importance of 

social responsibility, including training plans, collective agreements, employee 

well-being, fair treatment, labor market effects, and personnel responsibility. 

In February 2022, a group theme interview was conducted to discuss the added 

value of responsibility. This was a follow-up to a previous discussion on the same 

topic. From the perspective of SME financial responsibility, the group identified 

competitiveness, improved risk management, taxes, and investors' shares as 

essential factors. On the other hand, the added value of social responsibility was 

seen as meeting stakeholders' demands for transparency, boosting employment, 

promoting equality and social justice, and setting a positive social example. 
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During the third workshop of the group theme interview, the focus was on how 

sustainability impacts the future of Small and Medium Enterprises (SMEs). It was 

discussed that considering responsibility in business operations is an excellent way 

to influence society, giving companies an advantage in recruiting a skilled 

workforce. Achieving this requires training for SME personnel and a change in 

attitude. Additionally, expert services should be produced to ensure better customer 

service.  

During the fourth group theme interview, the discussion revolved around risk 

management and how to measure economic and social responsibility in terms of 

sustainability for SME stakeholders. The conversation highlighted various business 

risks such as inflation, financial challenges due to the coronavirus, personnel 

engagement, and sick leave. Existing factors that determine responsibility were 

identified, including energy consumption, sick leave, waste management, accidents, 

procurement, and the shadow economy. Seven companies participated in a survey 

regarding green financial statements, where the most important social responsibility 

indicators were staff absences due to illness, staff turnover, and training days. The 

most critical measurable factors of financial responsibility were taxes paid, 

investments, and the proportion of women and men in top management. 

Respondents also suggested measurable economic and social responsibility factors 

that SMEs could report, such as sickness absences, occupational accidents, the 

proportion of women and men in the workforce, fixed-term employment contracts, 

age structure, and training days. For financial responsibility indicators, the current 

systems could report taxes paid by tax type, state subsidies, gender diversity in 

senior management, and corporate fines paid. 

During the autumn of 2022, the fifth group theme interview focused on the 

requirements of accounting firms to meet the sustainability needs of small and 

medium-sized enterprises (SMEs). Personnel's responsibility and competence were 

emphasized as customers sought expertise. This is particularly relevant to SMEs, 

who are increasingly interested in sustainability training and the risk of 

greenwashing. To address this, it is necessary to implement a responsible service 

model that incorporates economic and social responsibility perspectives, enabling 

SME personnel to communicate the benefits of responsibility. However, there are 

challenges related to uncertainty around sustainability reporting, upcoming 

directives, regulations, and legislative amendments. Furthermore, the sustainability 

awareness and needs of various SME stakeholders vary. As a result, financial and 

social responsibility reporting sections can serve as essential tools for strategic 

business planning. 

The research group conducted group theme interviews, surveys, and benchmarking 

of previous responsibility frameworks, models, and sustainability reports to create 

a corporate responsibility survey. They held a mutual group workshop to define 

economic and social indicators, key figures, and questions for the survey. The 

workshop considered responses received since autumn 2021 and the impact of ESG, 

GRI, SDG, and especially CSRD. Using responsibility models and tools, the group 
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analyzed what SMEs should prioritize in their corporate responsibility survey to 

meet stakeholder demands. The research group focused on questions supporting 

SME responsibility, which can be answered using existing systems. This 

information allows SMEs to set development targets and monitor their sustainable 

development. The survey questions were divided into themes and data collecting. 

Financial responsibility involves information on paid and unpaid enterprises, direct 

and indirect taxes, and fulfilling statutory commitments. The section on financial 

obligation emphasizes transparency and proper management of corporate 

governance to increase stakeholder trust. It also considers factors such as employee 

salaries, benefits, opportunities for input on company administration, redundancies, 

and profitability. A corporate responsibility survey evaluates the company's 

profitability, liquidity, and solvency, along with social responsibility factors such 

as equality, employment terms, working conditions, education, safety, and diversity. 

Based on survey responses, the company can develop a social responsibility 

strategy, set goals, and adjust its development plan to strengthen its responsible 

business practices. 

Green Sustainability is a project to support small and medium-sized accounting 

companies in implementing sustainable practices. Through co-creation, 

benchmarking, and service-design tools, the sustainability service model enables 

companies to assess their current sustainability levels and develop plans for 

improvement in areas such as human rights, equality, financing, and funding. To 

achieve this, the project includes a corporate responsibility questionnaire with 50 

questions that help companies assess their current sustainability practices and set 

goals for the future. Based on assessments and analyses conducted by a survey firm, 

vital data about social and economic sustainability levels and progress can be 

effectively presented through comprehensible and straightforward maps. This 

enables the identification of sustainability objectives and targets for the future. 

Moreover, interpretive factors serve as more comprehensive and in-depth 

explanations of sustainability and its reporting, such as the reasons behind the 

current state of sustainability and what needs to be addressed to enhance its level 

soon. 

 

Conclusions 

The importance of economic and social responsibility is emphasized as the EU 

Corporate Responsibility Act and the Sustainable Development Directive develop 

more precisely and expand to include the SME sector.  Currently, SMEs in the value 

chains of large companies must present sustainability factors to stakeholders and 

members of the value chain. The social significance of SMEs as promoters of 

responsibility is significant through their large number and employment. By 

identifying and developing economic and social strategic priorities, SMEs can 

identify their significance and set sustainability goals for their business. By acting 

proactively in areas of responsibility, an SME can create a competitive advantage 
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in recruitment, for example. When economic and social responsibility is well 

implemented, it will likely affect both environmental responsibility and profitability 

positively. 

  

Different responsibility frameworks, evaluation models, and tools for assessing 

financial and social responsibility exist. Currently, the most effective of these in the 

EU is the Sustainability Reporting Directive adopted by the EU in December 2022. 

In the future, it will be modified to cover a broader range of enterprises in 2025, 

2027, and 2028, according to current information. The Directive's due diligence will 

focus on the number of people affected and how to remedy the situation in areas 

such as human rights, fundamental freedoms, gender equality, pay gaps, and 

accessibility measures so that social responsibility information will be presented, 

for example as part of SME reporting, will increase.  

 

The Green Sustainability project formulated the factors to be emphasized regarding 

economic and social responsibility in the Corporate Responsibility Survey for Small 

and Medium-sized Enterprises. The aim of preparing the economic and social 

questions of the corporate responsibility survey was to focus on factors that can be 

answered with existing data.  Both sections contain factors that focus on quantitative 

data related to economic and social responsibility, and factors that explain the data 

are presented in the responsibility reporting. Numerical factors contributing to SME 

sustainability data can be categorized as green financial statements, and factors 

explaining quantitative sustainability data can be classified as matters included in 

sustainability reporting. With the help of these, an SME can draw up a responsibility 

development plan, set economic and social responsibility goals, monitor 

responsibility development, and compare sustainability development within the 

same industry. This will increase awareness and development opportunities in the 

areas of responsibility, economic and social responsibility. In addition, SMEs 

reporting on responsibility gain added value for their stakeholders from their 

responsible operations. This allows them to improve their customer service in a 

more versatile way. Corporate responsibility issues, directives, laws, and 

regulations are incomplete and continue to evolve. 

 

It should be noted that the research is limited to the needs of small and medium-

sized enterprises in one EU Member State and EU and national regulations. 

However, the EU Sustainable Development Directive's due diligence obligation 

covers the value chains of prominent companies operating in the EU, extending to 

subcontractors in non-EU countries and indirectly linked stakeholders. 

Furthermore, the UN 2050 Programme and its associated SDGs have a global 

impact. Cultural differences must also be considered as constraints both nationally 

and within companies. 

 

Some potential research areas to explore could involve expanding the scope of 

similar research within and beyond Europe while considering the requirements of 

EU directives regarding uniformity and comparability. Additionally, it could be 

beneficial to investigate different analytical models, processes, and data mining 
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techniques that can help collect and use clear, consistent, and comparable data to 

support the attainment of the 2050 Agenda. 
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Abstract: The use of information and communication technology (ICT) in higher education 

can have a significant impact on the quality of education. This paper explores how ICT can 

enhance learning outcomes, increase accessibility, improve collaboration and 

communication, and offer personalized and flexible learning experiences. Chatbots and 

artificial intelligence (AI) are discussed as powerful tools for providing personalized 

assistance and support to students with diverse learning needs and styles. The paper also 

highlights the challenges of teaching individuals with neurodiverse conditions and the 

importance of adapting teaching strategies to meet the needs of each student, calling 

attention to the fact that by using inclusive language and creating an inclusive learning 

environment, educators can leverage the power of ICT and AI to create a more equitable and 

effective learning experience for all. 

1 Introduction 

The integration of Information and Communication Technology (ICT) into higher 

education has become a topic of discussion in recent years. As technology advances, 

educational institutions have an opportunity to adapt to new learning trends and 

equip students with skills that align with the modern workplace. While some argue 

that ICT can revolutionize higher education by providing greater access to education 

and enhancing the quality of instruction, others claim that it is an ineffective and 

costly approach that fails to address the fundamental issues facing higher education 

today. In this essay, we will explore the role of ICT in higher education, examining 

its potential benefits and drawbacks (Alonso-Garcia et al., 2019). 

On the one hand, proponents of ICT argue that it can revolutionize higher education 

by providing greater access to education. With the availability of technology, online 

courses and programs have become a popular option for students. ICT can allow 

students to participate in courses and programs from remote locations, which can 

be particularly beneficial for students who live in rural or isolated areas, have 

mobility issues, or cannot attend traditional classes due to work or family 

commitments. Additionally, ICT can provide greater flexibility and convenience for 

students who need to balance their studies with other commitments, such as work 

or family responsibilities. Moreover, ICT can enhance the quality of instruction by 

allowing for more interactive and engaging learning experiences. ICT can provide 
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opportunities for collaborative learning, interactive lectures, and real-time feedback, 

which can enhance student engagement, motivation, and learning outcomes (Pinto, 

Leite, 2020). 

On the other hand, opponents of ICT argue that it is an ineffective and costly 

approach that fails to address the fundamental issues facing higher education today. 

ICT can be expensive to implement, requiring significant investment in technology 

infrastructure, software, and training for faculty and staff (Krezic et al., 2021). 

Additionally, ICT can be difficult to integrate into existing teaching and learning 

practices, and it can be challenging to ensure that all students have access to the 

necessary technology and equipment. Furthermore, there is a concern that online 

courses may not be as rigorous as traditional courses, leading to a lower quality of 

education (Raccanello, et al., 2021). 

Despite these concerns, it is essential to note that the integration of ICT into higher 

education has already started to shape the future of education. As technology 

continues to advance, educational institutions must adapt to new learning trends and 

equip students with skills that align with the modern workplace. ICT offers 

numerous opportunities for students to learn and develop skills that are essential for 

the 21st-century workforce. With the help of ICT, educational institutions can 

provide personalized learning experiences, enhance student engagement and 

motivation, and promote lifelong learning. 

In conclusion, while the role of ICT in higher education has its potential benefits 

and drawbacks, the integration of technology into education is inevitable. 

Educational institutions must adapt to new learning trends to equip students with 

the skills necessary for the modern workforce. While ICT may not be a perfect 

solution to the challenges facing higher education, it offers numerous opportunities 

for students to learn and develop essential skills. The key to success is to strike a 

balance between traditional and modern teaching methods and leverage technology 

to enhance the quality of education. 

2 The use of ICT in higher education 

Information and Communication Technology (ICT) can be used in higher education 

in several ways to enhance the quality of education and improve access to learning 

opportunities.  

ICT can increase access to higher education for students who may not have access 

to traditional educational opportunities. For example, online courses and programs 

can be delivered asynchronously, allowing students to study at their own pace and 

convenience. This can be particularly beneficial for students who are working or 

have other responsibilities that make it difficult to attend traditional classes (Paudel, 

2021). ICT can also facilitate collaboration and communication between students 

and instructors, which can improve the quality of education. For example, 

collaboration tools, such as discussion forums and video conferencing, can provide 
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students with a platform to ask questions, share ideas, and work together on 

assignments. This can help students develop critical thinking and problem-solving 

skills, as well as improve their understanding of course material. 

ICT is also able to help to offer students more flexibility and convenience, allowing 

them to study at their own pace and convenience. For example, mobile learning 

allows students to access educational resources and tools through their mobile 

devices, which can be particularly useful for students who are on-the-go. This 

flexibility and convenience can make it easier for students to balance their academic 

studies with other responsibilities, such as work or family obligations. Through this, 

modern day ICT can provide students with personalized learning experiences, 

which can improve learning outcomes. For example, big data and analytics can be 

used to track student progress and identify areas where students may need additional 

support. This information can be used to provide individualized feedback and 

support, helping students improve their academic performance (Sadeghi, 2019). 

All in all, ICT is providing an opportunity for enhanced learning outcomes. It 

enables the provision of a more engaging and interactive learning experience, which 

can improve learning outcomes. For example, multimedia tools, such as videos and 

simulations, can help students visualize complex concepts, making it easier for them 

to understand and remember the material. ICT can also provide personalized 

learning experiences, allowing students to learn at their own pace and receive 

individualized feedback, which can help them improve their academic performance 

(Ali, Abdel-Haq, 2021). 

There is a multitude of tools that can enable the aforementioned positive outcomes, 

such as online courses, collaboration and communication through ICT, interactive 

multimedia tools, that would not have been possible without ICT. However, recent 

advances, such as the AR or VR, or mobile learning may enhance the user /student 

experience and through it the learning process of students. However, ICT is not only 

there to become the tool and channel of learning, but it can also support the teachers 

and administrators with big data analytics or systemic solutions such as the LMS. 

 Online courses and programs: Online courses and programs use ICT to 

provide students with access to educational content, resources, and tools 

through the internet. These courses can be delivered asynchronously or 

synchronously, depending on the design of the course. Asynchronous 

courses are self-paced, allowing students to work through the material at 

their own pace, while synchronous courses require students to attend 

virtual classes in real-time. Online courses and programs can be delivered 

through a learning management system (LMS), which provides a 

centralized platform for instructors to create, manage, and deliver course 

content. 

 Collaboration and communication tools: Collaboration and 

communication tools, such as video conferencing, instant messaging, and 

social media, can be used to facilitate communication and collaboration 

between students and instructors. These tools provide students with a 

platform to ask questions, share ideas, and work together on projects and 
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assignments. Collaboration and communication tools can also be used to 

provide students with real-time feedback, helping them improve their 

understanding of course material and their overall academic performance. 

 Interactive and multimedia tools: Interactive and multimedia tools, such as 

videos, simulations, and games, can be used to engage students and help 

them develop critical thinking skills. These tools provide students with a 

more dynamic and engaging learning experience, helping them retain 

information more effectively. Interactive and multimedia tools can also be 

used to promote collaborative learning, allowing students to work together 

to solve problems and complete assignments. 

 Virtual and augmented reality: Virtual and augmented reality technologies 

can provide students with immersive learning experiences that allow them 

to explore complex concepts and ideas in a more interactive and engaging 

way. These technologies can be used to simulate real-world scenarios and 

provide students with hands-on learning experiences. For example, virtual 

reality can be used to simulate laboratory experiments or fieldwork, 

allowing students to explore and experiment with different concepts in a 

safe and controlled environment (Radianti et al., 2021). 

 Mobile learning: With the increasing availability of mobile devices, 

mobile learning has become a popular option for students. Mobile learning 

uses ICT to provide students with access to educational resources and tools 

through their mobile devices. This allows students to learn on-the-go, at 

their own pace and convenience (Chao, 2019). Mobile learning can also 

promote collaboration and communication, allowing students to work 

together on projects and assignments regardless of their location. 

 Big data and analytics: Big data and analytics can be used to track student 

progress, identify learning gaps, and personalize the learning experience 

for individual students. These technologies provide instructors with data-

driven insights that can help them improve the quality of their teaching and 

support students who may be struggling. Big data and analytics can also 

be used to track student engagement and monitor student performance, 

providing instructors with actionable insights that can be used to improve 

the learning experience for all students (Aldowah, Al-Samarraie, 2019) 

 Learning management systems (LMS): An LMS is a software application 

that provides instructors with a platform to manage, track, and deliver 

educational content to students. LMS platforms typically include features 

such as course materials, assessments, discussion forums, and grading 

tools. LMS platforms can also provide analytics and reporting features that 

allow instructors to track student progress and identify areas where 

students may need additional support (Chen, Almunawar, 2019). 
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3 AI in higher education 

While traditional ICT provides access to information and communication tools, AI 

goes beyond that by providing analytical capabilities, personalization, automation, 

and predictive analytics to support student learning. By leveraging AI in higher 

education, teachers can gain insights into student performance, provide personalized 

learning experiences, and offer targeted interventions to support student success 

(Bates et al., 2020). 

AI is primarily concerned with analyzing and processing data to provide insights 

that can improve learning outcomes. Since AI has the capability to analyze large 

volumes of data generated from various sources such as student records, learning 

management systems, and online assessments, AI can provide insights to teachers 

to help them identify areas where students need support, monitor student progress, 

and offer personalized learning experiences (Ma, Siau, 2018). AI-powered tutoring 

systems can provide individualized support and feedback to students. These systems 

can adapt to a student's learning pace and style and provide immediate feedback and 

guidance. AI-powered assessments can even adapt to a student's performance, 

providing more challenging questions as they demonstrate mastery of a topic, and 

less difficult questions when they struggle. This enriches the potential role of ICT 

in higher education, since traditional ICT provides access to data and 

communication tools but lacks the analytical power that AI offers (Popenici, Kerr, 

2017). 

Traditional ICT provides tools to access and share information but does not provide 

personalization features to the extent that AI can (Vincent-Lancrin, van der Vliies, 

2020). AI has the capability to provide personalized learning experiences based on 

the data it collects and analyzes. For example, an AI-powered learning system can 

adapt to a student's learning pace, provide targeted feedback on areas where the 

student needs to improve, and recommend learning materials based on the student's 

interests and learning style. AI can even automate certain tasks such as grading 

assignments, providing feedback, and even answering common student questions. 

What is more AI is available around the clock to answer questions and provide 

support to students, even outside of normal class hours (Ouyang, Zheng, Jiao, 2022). 

One of the most important reasons for employing AI in education is that it can 

provide predictive analytics that can help teachers identify students who are at risk 

of falling behind and provide targeted interventions to support them. AI can analyze 

data on student performance, attendance, and engagement to identify students who 

are struggling and recommend targeted interventions to help them catch up. 

Predictions can also be based on patterns recognised through machine learning 

regarding students from certain demographic groups or a specific combination of 

traits leading to hardships in various field of studies. 
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4 AI for different learning styles 

According to  's learning styles, there are four main learning styles: concrete 

experience, reflective observation, abstract conceptualization, and active 

experimentation. Each of these learning styles represents a different way in which 

individuals learn and process information. Artificial intelligence (AI) has the 

potential to support and enhance the learning experience for students with different 

learning styles (Stankovic et al, 2021). 

 

Figure 1 

Source: https://www.simplypsychology.org/learning-kolb.html 

For students who prefer concrete experience, AI can provide interactive simulations 

and virtual environments that allow them to engage with and explore new concepts 

in a hands-on way (Goel, 2021). These students may benefit from AI-powered 

chatbots that provide immediate feedback and support, helping them to build on 

their existing knowledge and develop new skills. 

Reflective observers may benefit from AI-powered tools that allow them to review 

and reflect on their learning experience. For example, AI-powered analytics can 

provide insights on their learning progress and identify areas where they may need 

additional support (Fromm et al, 2021). This can help them to develop a deeper 

understanding of the material and identify ways in which they can improve their 

learning outcomes. 
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Students who prefer abstract conceptualization may benefit from AI-powered tools 

that provide personalized recommendations for learning materials and activities 

(Buyuksoy, Tascioglu, Ergin, 2020). By analyzing data on their learning 

preferences and performance, AI can recommend resources and activities that align 

with their individual learning style and help them to build on their existing 

knowledge. 

Finally, students who prefer active experimentation may benefit from AI-powered 

simulations and games that allow them to apply their learning in a practical way. AI 

can provide real-time feedback and support, helping them to develop their skills and 

knowledge in a dynamic and engaging way (Estevez, Garete, Grana, 2019). 

As described in this chapter, AI has the potential to support and enhance the learning 

experience for students with different learning styles (Bursac, Milosevic, Mitrovic, 

2019). By providing personalized and interactive learning experiences, AI can help 

to improve student engagement, motivation, and outcomes, and ensure that all 

students have access to the tools and resources they need to succeed. 

5 Chatbots, the virtual teachers 

A chatbot is a computer program that simulates human conversation through text or 

voice interactions with users. It uses artificial intelligence and natural language 

processing techniques to understand and respond to user queries and provide 

assistance. A chatbot uses NLP to understand the meaning of user input and generate 

responses that are relevant and meaningful. Through its program a chatbot can 

recognize the intent behind a user's query and provide appropriate responses. After 

having recognized the users’ intent, a chatbot can personalize responses based on 

user preferences, learning style, and history. For example, a chatbot can recommend 

learning materials based on a student's interests and previous interactions. Overall, 

a chatbot is a powerful tool that uses AI and NLP techniques to provide personalized 

and immediate assistance to students, enhancing their learning outcomes and 

academic performance. 

However, or especially chatbots, and often AI in general is feared by teachers not 

only in higher education. Some teachers fear that chatbots could replace human 

interaction in the classroom, leading to a loss of personal connections between 

teachers and students. It is especially so, if technostress is highly prevalent in the 

life of the teachers, since technical issues may also be a concern for teachers who 

are not familiar with the technology and may not know how to use it effectively 

(Prebawaningsih, 2013). 

Nevertheless, even teachers with high technology readiness may have some 

concerns regarding the use of chatbots in education. Teachers may be concerned 

about the accuracy of information provided by chatbots, as they rely on algorithms 

and data sets, which may not always be comprehensive or up-to-date (Zawacki-

Richter et al., 2019). There may also be concerns about the privacy and security of 
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student data, as chatbots require access to personal information in order to provide 

personalized assistance. 

These concerns, however, are not shared by students. All they see is the availability 

of immediate easy and cheap information support. A chatbot can provide assistance 

24/7, ensuring that students have access to support even outside of regular office 

hours. A chatbot can provide students with access to study materials such as course 

readings, videos, and tutorials. It can also provide immediate feedback and 

assessment to students. A chatbot can support multiple platforms such as web, 

mobile, and social media, providing students with access to assistance anytime and 

anywhere. A chatbot can even support student engagement by giving reminders on 

upcoming deadlines, events, and activities. 

However, a chatbot does not necessarily has to be a foe. It cannot only assist 

students, but also teachers with their everyday tasks. A chatbot can generate insights 

and analytics on student interactions, allowing teachers to identify areas where 

students need additional support and improve the quality of assistance provided. A 

chatbot can automate certain tasks such as grading assignments, providing 

feedback, and answering common student questions, saving teachers time and 

reducing their workload. By leveraging the features of a chatbot, educational 

institutions can provide students with an innovative and engaging learning 

experience, ultimately leading to better academic outcomes and increased success. 

Implementing chatbots in the classroom may require significant investment in 

technology and training, which may be a barrier for some institutions. Nevertheless, 

the application of certain AI solutions cannot be neglected since the students are 

already employing them in their everyday learning. 

6 AI for students with learning difficulties 

One of the most important roles of teachers is to enable people with less than 

favourable background or disabilities to still engage in and successfully complete 

higher education. In line with this it requires dedication and also extra efforts to 

provide educational opportunities and support for disadvantaged or marginalized 

groups in order to help them catch up with their peers and achieve greater social and 

economic mobility. Especially so, since learning difficulties can make it challenging 

for individuals to succeed in traditional educational settings. Accordingly, teachers 

have to pay extra attention to students with disabilities and have to have 

personalised study plans and materials for them However, advances in artificial 

intelligence (AI) are opening up new possibilities for supporting and empowering 

individuals with different types of learning difficulties(Campbell, 2022).  

AI can help by providing text-to-speech and speech-to-text tools that can help 

individuals to access and create written materials, which is a great assistance for 

people with dyslexia. (Dyslexia is a common learning difficulty that affects an 

individual's ability to read and write.) Additionally, AI-powered apps and games 
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can help to build phonemic awareness and reading skills. The same applies to 

students with dyscalculia, which is a learning difficulty that affects an individual's 

ability to understand and work with numbers. AI can help by providing personalized 

math tutoring through adaptive learning algorithms and game-based learning 

activities (Di Fria, 2021). 

However, AI is not only a way to support people with perception-based constraints 

but can also help students with specific physical impairments and also for 

individuals with neurodiverse conditions. 

Individuals with visual impairments may have difficulty accessing visual materials 

such as diagrams and graphs. AI can help by providing audio descriptions of visual 

materials and tactile diagrams that can be 3D printed. Additionally, AI-powered 

assistive technologies such as smart glasses can help individuals to navigate their 

environment and access information more easily. 

Teaching individuals with neurodiverse conditions can be challenging because each 

individual has unique strengths, weaknesses, and learning styles. What works for 

one individual with a neurodiverse condition may not work for another, and teachers 

need to be able to adapt their teaching strategies to meet the needs of each 

individual. This requires a deep understanding of the individual's condition and its 

impact on their learning, as well as a willingness to try different approaches and 

strategies. Another challenge of teaching individuals with neurodiverse conditions 

is the potential for social stigma and discrimination. Individuals with neurodiverse 

conditions may face negative stereotypes, attitudes, and behaviors from others, 

which can affect their self-esteem, motivation, and engagement in learning. 

Teachers need to be aware of these challenges and work to create a safe and 

inclusive learning environment that respects and values neurodiversity. 

Finally, it can be challenging to provide the necessary accommodations and support 

for individuals with neurodiverse conditions within the constraints of traditional 

educational systems. Many individuals with neurodiverse conditions may require 

specialized materials, technology, or instructional methods to support their learning, 

and these resources may not always be readily available or accessible (Zheng et al, 

2021). Teachers need to advocate for their students and work with other 

professionals and support staff to ensure that the necessary accommodations and 

support are provided. AI, however, is able to effectively support teachers in this 

regard too. 

Individuals with Autism Spectrum Disorder (ASD), who may struggle with social 

interactions and communication, AI can help by providing social skills training 

through virtual reality (VR) simulations and chatbots that can simulate real-world 

scenarios. AI can also provide personalized feedback and support to help 

individuals improve their social interactions. Individuals with Attention Deficit 

Hyperactivity Disorder (ADHD) who may have difficulty with attention and 

concentration, AI can help by providing personalized reminders and schedules to 

help individuals stay on task. Additionally, AI-powered learning tools can provide 

immediate feedback and support to help individuals stay engaged and motivated. 
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All in all, AI has the potential to provide tailored and effective support for 

individuals with different types of learning difficulties. By providing personalized 

learning experiences, enhancing accessibility, supporting communication and social 

skills, providing reminders and feedback, and building specific skills through 

targeted interventions, AI can help individuals to overcome their learning 

difficulties and achieve their full potential. 

 

Summary and conclusion 

In summary, the use of ICT in higher education can contribute to the quality of 

education by enhancing learning outcomes, increasing accessibility, improving 

collaboration and communication, providing personalized learning experiences, and 

offering flexibility and convenience. By leveraging the power of technology, 

educational institutions can provide students with a more engaging and effective 

learning experience, ultimately leading to better academic outcomes and increased 

success. Chatbots, in particular, can provide students with personalized assistance 

and support that is tailored to their individual learning needs and styles. By using 

AI in education, we can improve access, efficiency, and engagement for all students. 

However, there are also concerns and challenges associated with the use of AI in 

education. These include the potential for job loss and ethical considerations around 

the use of student data. Nonetheless, the benefits of using AI and technology to 

support individuals with learning difficulties are numerous, from personalized 

learning plans and assistive technology to gamification strategies that can make 

learning more engaging and effective. It is also essential to recognize that teaching 

individuals with neurodiverse conditions can be challenging, as each individual has 

unique strengths, weaknesses, and learning styles. Teachers must adapt their 

teaching strategies to meet the needs of each student and work to create a safe and 

inclusive learning environment that respects and values neurodiversity. 

In conclusion, the use of AI and technology in education has the potential to 

revolutionize learning and support individuals with learning difficulties, but we 

must be mindful of the challenges and ethical considerations that come with this 

technology. By using inclusive language and adapting our teaching strategies to 

meet the needs of all students, we can create a more equitable and effective learning 

environment for everyone. 
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Abstract The secure storage of university data is crucial these days, as it involves the storage 

of sensitive data. Everything must be done to protect the personal data of students and the 

data of university employees. The university's reputation may depend on outsiders having 

access to this data. In the past, centralized data storage solutions did not provide sufficient 

protection, so it is advisable to investigate decentralized blockchain-based data storage 

options. In the blockchain, data is stored as blocks, so each block contains the previous 

block's hash value. For a hacker to modify the blockchain, he must change all the blocks 

going back to the Genesis block, which is a problematic solution depending on the size of the 

blockchain. DDoS attacks can also be easily avoided by using a university blockchain since 

the data is not stored centrally on a server but in different nodes. 

Keywords: Blockchain, Database security,  

1 Introduction 

In the future, database security will become even more prominent as data volumes 

continue to grow. With the advent of IoT, Internet communication is no longer only 

between people, but also smart devices can communicate with each other. The 

servers can thus slowly become overloaded, and serious computer capacities will be 

needed to process the data. 

The 5G network is currently being built, which can open new horizons in 

communication. It is easy to see that without adequate database security, 5G 

solutions can be at risk. Educational institutions must prepare for these threats. It is 

not only important to store university data, but also the personal data of students 

and employees that universities have. Thanks to modern eLearning solutions, 

teaching materials can no longer be prepared only in the form of presentations, but 

can also be made more colorful by means of video recordings. Establishing a secure 

and fast Internet connection between the university and the students should be an 

important aspect, even in the case of increased data volumes. In the future, 

educational institutions may be threatened by the following new types of threats:  
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 Malware can become more difficult to identify as it learns to mimic user 

behavior. This will make them more difficult to recognize, 

 Traditional cloud-based centralized solutions can increase the risk of 

possible successful attacks, as attackers have been able to successfully 

identify their weak points until now, 

Automated attack solutions using artificial intelligence may appear. These 

intelligent attacks will presumably be more difficult to defend against [1], that's why 

it's important to check which are currently the most secure data storage solutions. 

2 Types of Data Storage Solutions 

Storing data on physical devices is well known to everyone. Recently, data stored 

in the cloud has opened new horizons. Cloud-based solutions have already proven 

their advantage through easy access and synchronization, which facilitate data 

capture. In order to secure university data storage, it is necessary to examine both 

centralized and decentralized data storage solutions. In practice, data storage looks 

like this: 

 Saving on physical devices. This can be the hard drive of the NVR, as well 

as pen drives and various discs (CD, DVD, Blue-Ray), 

 Data storage in a centralized cloud. The data is stored in the cloud, which 

has a separate owner and operator. The server operator is responsible for 

data security. 

 In the case of decentralized cloud-based data storage, the data is stored on 

a decentralized network. The data is not saved on a company's server, but 

on computers operated by independent individuals in many parts of the 

world. You can connect to such networks through smart contracts. 

2.1 Centralized Data Storage Solutions 

In the case of centralized cloud data storage, there have been a number of 

undesirable events in the past that may cause concern. Data leakage has occurred in 

many cases. In the case of university databases, the goal is to achieve the highest 

possible security, so it is necessary to examine the available data storage options 

and to search for new solutions that can provide the most effective security possible. 

Centralized data storage solutions are characterized by:  

 Increasing storage costs. With the advent of IoT and Industry 4.0, the 

amount of data has increased significantly, requiring more bandwidth and 

storage capacity. 

 Censorship and surveillance. Many people are concerned about the fact 

that others can observe, read, and in some cases even modify their data. 
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 As a result of DDoS attacks, the servers of many large companies were 

attacked. With decentralized storage, this cannot happen, since there is no 

central server that can fall victim to a directed attack. [2]  

The local storage of data is more and more in the background, because as the amount 

of information increases, so do the amounts of data. The capacity of hard drives is 

limited, and access to local computers from a distance is difficult. Thanks to the 

centralized cloud-based solution, personal data can be accessed from almost 

anywhere, as long as an Internet connection is required. As a result of centralized 

storage, data loss due to hardware errors can be reduced, as backup copies are saved 

not only on the hard drive, but also in the cloud. The figure below illustrates the 

centralized data storage solution: 

 

 
Figure 1 

Centralized data storage solution 

In the case of cloud-based data storage, the basic assumption is that the third party 

is a reliable service provider whose goal is to ensure that the data is always secure 

and available 24 hours a day. It may happen that the third party damages the data 

for their own personal benefit. You can modify them, release them to different 

bodies, or delete them. In order to prevent this, several cloud-based storage 

platforms are used at the same time. The disadvantage is that this method generates 

a lot of network traffic and bandwidth. [3]  

In order to protect the data from third parties, it is recommended to encrypt it and 

upload it to the cloud. Centralized storage systems have the following weaknesses: 

 

 Safety. If an unauthorized person has access to the server data, it can be 

compromised. 

 Reliability. The server may become overloaded if too many requests are 

received at once. This is how DDoS attacks work. 

 Data transfer speed. A fast connection to the server is essential. If users' 

computers are in different countries (which is usually the case), the data 

transfer speed may decrease, and some countries may impose restrictions. 
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 Scalability. Due to the centralized design, the capacity of the server is 

limited, and the data traffic is also regulated [4]. 

2.2 Decentralized Data Storage Solutions 

Thanks to the decentralized data storage solution, the data is more secure than in the 

case of cloud-based storage, since it is distributed across many nodes. Furthermore, 

storage systems use public key encryption. Data is distributed flexibly between 

nodes and smart contracts are also used for automatic execution [5]. A Advantages 

of decentralized data storage: 

 Performance is balanced as nodes share data volumes proportionally, 

 High availability. Most of the hubs are available 24 hours a day. If some 

nodes become unavailable, the other nodes will continue to serve the user. 

 A high degree of independence. Each node is independently responsible 

for following the rules, thus forming the blockchain ecosystem. An outside 

person or authority does not limit or regulate its operation. 

 It divides the users' data into several pieces and then encrypts it to the 

nodes. In the event of a DDoS attack, the system remains operational. 

 If some nodes do not work or become unreachable in the event of an attack, 

the other nodes can continue to function without interruption. In the 

centralized system, if the central server stops, the whole system will most 

likely be inoperable, therefore the data cannot be accessed [6].  

Disadvantages: 

 Due to the lack of central supervision, there is no chain of command that 

could give orders to perform various tasks, 

 The so-called "usual" regulatory oversight is missing. The creator of the 

private blockchain defines the rules that are enforced by the smart contract. 

This is difficult to apply in some cases 

 Determining which node has failed is critical, as each node must be 

checked, 

 It is difficult to determine which node responded to the request since the 

same data is available on several nodes through a decentralized system [7].  

In conclusion, it can be stated that in the case of decentralized data storage, the data 

is stored completely independently of each other on many nodes, which is a safety-

enhancing factor, and therefore this type of blockchain technology is suitable to be 

part of the university data recording in the long term. Therefore, it is advisable to 

further investigate blockchain technology. 

2.3 Blockchain technology 

With the appearance of large amounts of data (Big Data), networks often become 

overloaded. Due to their division, blockchains enable more efficient data processing 
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and cost reduction. And by distributing the processing, they positively influence the 

Internet of Things (IoT) [8]. 

In their view, it will become technology such as the steam engine, energy supply, 

information, and Internet technology [9].  

The first block of the blockchain is the genesis block, on which the rest are built. 

After that, each block is connected to the previous so-called parent block. The block 

consists of a header and a body. Their structure is as follows: 

 Block version: contains the rules necessary to validate the block, 

 Parent block hash: this is a 256-bit value that always points to the previous 

block. Without this, the chain could not be created, 

 Merkle tree root extract: forms the extract of all transactions of all blocks, 

 Timestamp: current timestamp in seconds. This is necessary for 

authentication, 

 nBits: the current hash value expressed in a compact format, 

 Nonce: 4-byte field that starts with 0 and continuously increases during 

hash calculations. [9] The figure below shows the structure of the 

blockchain. 

 
Figure 2 

Blokchain strucutre [10] 
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3 Creation of a Universtiy Blockchain  

In the case of the constitution of a self-sufficient, faculty-based blockchain, the 

educational institution may determine the advantageous and convenient conditions 

of data storage. These may be the following: 

 Broader access to the blockchain in question, 

 The definition of the size of blocks, 

 The definition of terms of use, 

 The original block (genesis block) to which will all the other blocks will 

connect, stays in the domain of the faculty, 

 The limiting of access to the blockchain (only the authorized persons may 

use it), 

 The definition of data protection policy, 

 The blockchain may be started on multiple servers to uphold the security, 

 The nodes are more easily monitored,the system will become more 

transparent,The eventual data compromising will be more easily identified 

[11], [12].  

When creating the university blockchain called UDSC (Universities Data Storage 

Chain), the first step is to create the genesis block. The creation of the genesis block 

is shown in the third figure. 
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{ 

    "config": { // the config block defines the settings for our custom chain and has certain attributes to 

create a private blockchain 

        "chainId": 987, // identifies UDSC blockchain 

} 

        "homesteadBlock": 0, // Homestead version was released with a few backward-incompatible 

protocol changes, and therefore requires a hard fork. UDSC chain however won’t be hard-forking for 

these changes, so leave as 0 

        "eip155Block": 0, // Homestead version was released with a few backward-incompatible protocol 

changes, and therefore requires a hard fork. UDSC chain however won’t be hard-forking for these 

changes, so leave as 0 

        "eip158Block": 0 

    }, 

    "difficulty": "0x400", // This value is used to control the Block generation time of a Blockchain. The 

higher the difficulty, the statistically more calculations a Miner must perform to discover a valid block 

    "gasLimit": "0x8000000",   

    "alloc": {}} 

} 

Figure 3  
Creating a genesis block  [13] 

The faculty-based blockchain may be constituted in the following manner, 

presented in the third figure. This blockchain called UDSC needs to be created for 

the purpose of storing the university teaching materials 

. 
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Figure. 4 

The creation of an UDSC blockchain [11,12,13] 
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Conclusions  

In order to securely store university data, it is recommended to search for new 

solutions instead of already proven and convenient solutions. The advantage of 

centralized data storage is that it is fast and easily accessible. The data stored in the 

cloud can be kept up-to-date by the continuous synchronization of the devices, 

however, thanks to the central server, the system can easily become vulnerable. 

The data stored in the blockchain can also withstand traditional DDoS attacks, since 

the data is not stored in one place, but in different nodes, which means that a hacker 

attack focused on one place cannot be launched against it. 

However, for the sake of long-term and secure data storage, it is advisable for 

universities to think about creating their own blockchain, which allows them to 

regulate access to their own blockchain. By applying this method, they could have 

blockchain-based administrator rights, which could even form the basis of a secure 

data storage at the university level in the future. 
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Abstract: Agricultural insurance is a useful tool for the development of the agricultural 

sector and for the growth of the economy. Agricultural insurance products help farmers 

manage the risk of agricultural production. It reduces the effects of losses and damages in 

case of natural disasters, influences the increase of investments in agriculture, improves the 

biosecurity of the farm, increases the value of the capital and serves as a loan guarantee. 

The agricultural sector is an important source of income and employment for a significant 

number of people around the world. Farmers' participation in the insurance market stabilizes 

farmers' income as it provides them with compensation in case of natural disasters, helping 

them to continue the productive activity of the farm. When buying insurance products, 

producers use more effective methods for agricultural risks management. Agricultural 

insurance reduces farmers' stress. The size of the effect of agricultural insurance schemes on 

economy indicators is related with the terms of the contract and the producer's risk 

preference. To increase the effectiveness of agricultural insurance, it is necessary the 

increase the financial knowledge of farmers, the use of sustainable agricultural practices, 

the diversification insurance models, the use of  modern technologies, the definition of the 

role of agricultural insurance, the cooperation of interest groups for the success of 

agricultural insurance schemes, government helps, etc. In this study we will theoretically 

analyze the importance of farmers' participation in the agricultural insurance market. We 

will analyze the impact of agricultural insurance on  agricultural sector, on agricultural 

production and on various economic indicators. 

Keywords: agricultural insurance products, production, economy, profit, growth. 

1 Introduction 

Agricultural insurance includes businesses and individuals dealing with agricultural 

production, livestock, aquaculture, forestry, animals with high market value, 

greenhouse products, etc. According to Groupe Atlas (2017) agricultural products 

are threatened by a large number of risks. These risks are particularly high in 
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undeveloped countries or in developing countries where the conditions for growing 

agricultural products are minimal, there is no hygiene, there is no medical care for 

animals and the owners have minimal  knowledge about the care of agricultural 

products in terms of growth and quality.  In order to reduce these risks and develop 

rural and agricultural areas, the agricultural insurance system should be established, 

which is a key element in the development of agriculture and the stability of farmers' 

incomes when they face natural disasters (Wang et al. 2011). 

In the conditions of  global economy, the limited number of agricultural insurance 

products is in shortcoming of farmers in developing countries, since developed 

countries have a greater number of  agricultural insurance products to offer. Farmers 

who are affected by natural disasters cultivate a limited number of agricultural 

products, shrinking not only their revenue but also tax income. The decrease in tax 

revenues reduces the state's ability to finance social services such as natural 

disasters. Income from exports decreases as a result of the reduction of exported 

products. Relocation from rural zones to urban ones increases, financial markets 

decrease and the demand for economic support to control crises increases. On macro 

level, poverty will increase. In order to decrease all these consequences, it is 

required to create a successful agricultural insurance system, which will not only 

help farmers to be more competitive in international markets, but will also affect  

the improvement of other economic indicators.  Close cooperation between the 

government, insurance companies and farmers is important for the success 

development of agricultural insurance market. 

The objectives of this study are: 

 To theoretically examine the importance of farmers' in development 

countries participation in the agricultural insurance market.  

 To identify the main categories of agricultural insurance products. 

 To analyze the influence of agricultural insurance on  agricultural sector, 

on agricultural production and on various economic indicators. 

2 Categories of agricultural insurance products 

The variety of insurance products offered by a country depends on government 

subsidies, information on insurance contracts, and the appropriate infrastructure for 

offering these products. Agricultural insurance products are divided into three broad 

categories, which include premium-based products, index-based products and 

multi-risk insurance products (Ray, 1981). The characteristics of each category are 

presented below. 

- Single risk insurance products - this type of product covers clearly defined 

risks in specific areas such as hail, flood, fire, etc. Farmers are 

compensated only if the cause of the damage is determined. The price of 

the product is determined and computed on the cost of production or 

estimated production value (Cass et al.1996). These products are widely 
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offered by insurance companies. The risks that these products cover are 

small. They are called  compensation-based products. 

- Multiple - risk insurance products - these insurance products cover two or 

more risks, such as risks from natural disasters, plant or livestock disasters, 

etc. Compensation is based on ascertained losses of the insurer against a 

predetermined yield. Some contemporary multi-risk insurance products 

provide income (Baimisheva et al. 2019). According to the authors 

assessing the damage is expensive as the insurer must visit the farm at least 

twice, before the damage occurs and  after the damage occurs in order to 

assess the loss. Products with multiple risks require farmers to use standard 

or best practices for preserving agricultural products. This type of 

insurance is not suitable for small farms 

- Index-based insurance products - Index-based insurance connects 

payments with an observable, reliable and sustainable index. Some 

examples of indices are rainfall, temperature, animal mortality, river flows, 

etc. Data are evaluated easily and quickly. These products offer 

transparency in the calculation of loss assessment, fast payment of 

damages and low cost of damage assessment (Binswanger-Mkhize, 2012). 

In contrast to multiple insurance products that only insure yields, index 

insurance products also insure production quality. A weakness of these 

products is that in some cases, due to the lack of a strong link between the 

index and the yield of the farm, protection may not be provided. For 

example, a fire insurance product does not pay anything if the destruction 

of production comes as a result of disasters (Adeyinka et al. 2022). 

Therefore, farmers buy index insurance products when a considerable part 

of  premium is subsidized by the government. The problem of asymmetric 

information can also reduce the willingness of farmers to adopt this type 

of product. Although this type of insurance is difficult for farmers to 

understand, it has always attracted the interest of insurance companies.  

 

In developing countries, agricultural insurance programs are underdeveloped and 

include: 

a. Microinsurance related to credit –  participants are generally small farmers, 

who make regular premium payments to microfinance institutions in 

relation to their risk benefits. Microinsurance uses the same principles as 

traditional insurance in terms of policy pricing, underwriting, loss 

assessment, reinsurance, etc. Different to traditional insurance, these 

products are only available for low-income farmers. 

b. Macro insurance – according to this scheme, governments benefit quick 

payments in the form of help in case of natural disasters.  

c. Modified macro insurance– small farmers receive payments in case of 

disaster from the company they have negotiated. This company can be the 

company from which farmers buy inputs, cooperative, etc. 
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3 The role of agricultural insurance in agricultural 

production 

Natural disasters cause serious damage to agricultural production. Agricultural 

insurance influences the stability of agricultural production by compensating 

farmers for losses caused by natural disasters. Many academics have studied the 

role that agricultural insurance has in reducing the negative consequences of natural 

disasters. Some of these studies have verified the positive impact that the 

development in insurance has on the growth in agricultural production.(Olumide & 

Akinbode, 2014) conducted a primary data study in Ondo, Nigeria. The study 

proved that the increase of farmers involvement in the insurance schemes has 

increased the investments in agriculture and therefore the agricultural production 

has also increased. Agricultural insurance, in addition to risk diversification, serves 

to ensure agricultural production, stabilizes the rural economy and protects farmers' 

profits (Zhan & Cao, 2010). The promotion of the agricultural system positively 

affects the promotion of agricultural production (Chen, 2020). Zeng et al., (2022) 

analyzed the effect of the agricultural insurance scheme on the economy. They 

concluded that agricultural insurance influences agricultural production positively 

and negatively before and after the occurrence of a disaster. The impact before the 

disaster is positive and negative (premium payment) and mostly positive after the 

disaster. According to Baskaran & Maher (2021) agricultural insurance is an 

instrument that can be used to reduce the instability of incomes, to increase elasticity 

and serve to increase productivity in the agricultural sector. The insurance company 

helps mitigate the losses caused by natural disasters or epidemics, it helps farmers 

to get loans to purchase agricultural equipment, which further influence the 

improvement of productivity (Li & Wang, 2021). From the analysis of ten years of 

panel data for thirty one provinces and cities, (Caifei, 2020) proved that the impact 

of agricultural insurance on agricultural production is major and increases with the 

increase of risk. 

Kujawska et al., (2021) studied the correlation between the provision of agricultural 

products, agricultural production and the environment. Using technical methods for 

arrange preference according to resemblance to an ideal result, they empirically 

proved that there was a shared relationship between agricultural insurance, land 

productivity and the environment. According to the result of their study, the level 

of insurance coverage promotes the growth of land productivity. Spörri et al., (2012) 

studied the effect of insurance products on the economic performance of production 

farms in Hungary. Through an equation, they connected the economic performance 

model variables such as farm characteristics, farm manager characteristics, 

production characteristics with insurance demand model variables such as the farm 

manager's behavior and his attitude towards risk, the farm's exposure to risk, risk 

management methods, etc. According to this study they concluded a negative 

relationship between insurance and farm profit, land productivity and labor 

productivity. 
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Sihem (2017) studied a panel data for twenty three American and European 

countries for 15-year to analyze the link among agricultural insurance and 

agricultural productivity growth. To measure the productivity of the land, the author 

used seven independent variables in an independent linear regression model such as 

insurance coverage, climatic conditions, human capital stock indicators, exposure 

compensation, agricultural credit, production risk indicators and the stock of 

physical capital. This study concluded that as a result of the growth of the 

agricultural insurance market, we will have an increase in agricultural productivity. 

Zou et al., (2022) studied variables such as gross agricultural production, 

agricultural insurance premium expenses, the expanse of crops planted, the irrigated 

area, the rate of pesticide application, education, spatial dimensions of rural roads, 

the degree of urbanization, etc. to study the role of agricultural insurance in 

increasing agricultural output. Through various instrumental regressions based on a 

panel data of 31 provinces, they reach the conclusion that additional expenditures 

in agricultural insurance programs significantly increase agricultural production in 

China. Zhang et al., (2023) explored the pig insurance market in Deqing County, 

China. They concluded that farmers who exit the pig insurance scheme are inclined 

to reduce pig production. The authors evaluate pig insurance not only as a means of 

reducing risk, but as a way to promote pig production. According to Boyd et al., 

(2013) livestock insurance, through the sufficient livestock inputs, affects the 

production of livestock and the increase food security. 

4 The effect of insurance on some important 

economic indicators 

Crop insurance is the main tool for maintaining the sustainability of income, 

promoting technology, stimulating investments and increasing credit in agriculture. 

(Nagentran & Rajendran, 2017). According to (Grannis & Bruch, 2006) 

participation in livestock insurance schemes provides farmers with payments for the 

part of expenses that are not compensated by the government. By participating in 

livestock insurance, producers can use more effective methods for managing 

agricultural risks, which affects the biosecurity of the farm. 

Livestock insurance provides several services such as stabilizing farmers' incomes, 

increasing the capital value, reducing livestock risks and helping to develop the 

productive activity of the farm. (Ray, 1981).  

Many farmers, due to low income and lack of capital, cannot get loans. This 

situation affects the slowing of the improvement of the agricultural sector. 

Agricultural insurance schemes serve to overcome such difficulties. By purchasing 

livestock insurance products, farmers' access to loans increases (Nagentran & 

Rajendran, 2017). 

Agricultural insurance is an instrument used by farmers to stabilize income in the 

situation of the destruction of agricultural production as a result of unfavorable 
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events. (Halcrow, 1949). Ke & Wang (2002) studied the effect of agricultural 

insurance on the income of farmers in 31 provinces of China for the period from 

2007 to 2009. The analysis of their study showed that agricultural insurance has a 

positive impact on increasing farmers income . This impact is evident in the income 

of farmers with high or medium income. Kujawska et. al (2021) studied the 

relationship among crop insurance and soil production in Poland. The authors found 

that increasing the level of insurance coverage causes an increase in land 

productivity. According to the authors, farms with a low level of productivity had 

an average insurance value two times smaller than farms with a great level of 

production. 

Agricultural insurance is difficult to apply when agriculture is in survival 

conditions, where product variability is high and farmers' awareness of agricultural 

insurance schemes is low. Agricultural insurance helps in agricultural risk 

management, stabilizes incomes, encourages investment and helps farmers in 

developing countries transition from survival agriculture to sustainable agriculture 

(Mârza et al. 2015).  Agricultural insurance enables the repayment of loans, 

increases the budgetary stability of fiscal expenditures related to agriculture by 

transferring the climate risk to the private sector, promotes the growth of the 

agricultural sector, creates new jobs, reduces the possibility for fiscal outflow, 

reduces corruption and has a positive effect in food security and in macroeconomic 

stability of the country (Baskaran et al., 2021). Riesling (2017) relates the 

importance of agricultural insurance schemes to income stability, debt repayment 

even during periods of agricultural production decline, technological advancement 

and production growth. 

Despite the importance of this sector in the development of agriculture and beyond, 

in developing countries the government investments  for the agricultural subdivision 

are generally insignificant in relation to the revenue and employment offered by this 

segment. There are no options for farmers in case of fatalities. The creation of a 

fund by the governments of these countries for agricultural insurance corporations 

would decrease the value of the insurance premium and inspire farmers in 

developing countries to promote different crops by growing yield and varying the 

products planted. 

In the table below, we have presented some researches done by different authors on 

the effects that agricultural insurance has in different economic indicators.  
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Authors 
Indicators that are affected 

by agricultural insurance 
The effect 

(Wang et al. 2011), 

(Nagentran & Rajendran, 

2017); (Ray, 1981); 

(Halcrow, 1949); Ke & 

Wang (2002); Riesling 

(2017) 

Income ↑ 

(Olumide & Akinbode, 

2014); (Baskaran & 

Maher, 2021); 

(Li & Wang, 2021); 

(Caifei, 2020); (Kujawska, 

Rzechuła, Tyszko, & 

Soliwoda, 2021); (Sihem, 

2017); (Ray, 1981); 

Riesling (2017) 

Agricultural production ↑ 

(Zhan & Cao, 2010),( 

Baskaran & Maher, 

Brookings, 2021) 

Profit of farmers 

The economy 

↑ 

↑ 

(Zeng, Qi, & Wang , 

2022);  
The economy 

↑/↓ 

 

(Li & Wang, 2021); 

(Nagentran & Rajendran, 

2017); Baskaran & Maher, 

Brookings,2021) 

Loan ↑ 

Spörri, Barath, Bokusheva, 

& Ferto, 2012) 

Profit of farmers 

Land productivity 

Labor productivity 

↓ 

↓ 

↓ 

(Ray, 1981) Equity value ↑ 

Mârza et al. 2015; Riesling 

(2017) 
Investment ↑ 

Baskaran & Maher, 

Brookings, 2021) 

Fiscal expenses 

Food safety 

Employment 

Corruption 

↓ 

↑ 

↑ 

↓ 

Table 1 

The importance of agricultural insurance in economic indicators according to different authors 
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Conclusions 

Agricultural insurance has an important role in the growth of the agricultural sector 

and in the development of the economy. Agricultural products are threatened by a 

large number of risks. In order to reduce these risks and develop agricultural sector, 

the agricultural insurance system should be established. To increase the success of 

agricultural insurance, it is essential the intensification of financial knowledge of 

farmers, the use of sustainable agricultural practices, the variation of insurance 

models, the use of  contemporary technologies, the collaboration of interest groups 

for the accomplishment of agricultural insurance schemes, government helps, etc. 

Agricultural insurance products include three broad categories, which are premium-

based products, index-based products and multi-risk insurance products. Single risk 

insurance products covers clearly defined risks in specific areas such as hail, flood, 

fire, etc. Multiple - risk insurance products covers two or more risks, such as risks 

from natural disasters, plant or livestock disasters, etc. Index-based insurance 

products connects payments with an observable, reliable and sustainable index. 

The development of the agricultural system positively affects the promotion of 

agricultural production. Many academics have verified the positive impact that the 

increase in insurance has on the increase in agricultural production. The increase of 

farmers participation in the insurance schemes increases the investments in 

agriculture and therefore the agricultural production also increases. Agricultural 

insurance is a tool that can be used to reduce the instability of incomes, to increase 

elasticity and serve to increase productivity in the agricultural sector. The insurance 

company helps mitigate the losses caused by natural disasters or epidemics, it helps 

farmers to get loans to purchase agricultural equipment, which further influence the 

improvement of productivity. Agricultural insurance affects farmers profit, land 

productivity, labor productivity, equity value, investment, fiscal expenses, food 

safety, employment, corruption and other important economic indicators. 
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Abstract: Numerous digital services are available in our current economy and society, such 

as public and business services, which enhance efficiency and convenience for citizens. There 

has been notable advancement in digitalizing education, social media, and entertainment. 

However, individuals require digital competencies to utilize these services effectively, making 

digital competency a critical prerequisite for optimal use. The ongoing development of digital 

services and digital competencies among society members is crucial for the competitiveness 

of the economy and society. This paper highlights areas where development is suitable and 

where improvement is necessary, considering factors such as time, society, countries, and 

regions. The paper focuses on Hungary and evaluates its maturity applying the Digital 

Economy and Society Index. It recognizes the significance of education and awareness in 

strategic areas that will shape our future. 
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1 Introduction 

In 2023, Hungary's digital economy and society have made significant strides, 

positioning the country as a notable player in the digital landscape. With a focus on 

fostering innovation, technological advancement, and digital inclusion, Hungary 

has achieved remarkable maturity in its digital economy and society, however, there 

is always some space to develop and improve. The nation has witnessed a rapid 

expansion of its digital infrastructure, including robust broadband networks and 

advanced mobile connectivity, enabling seamless digital communication and access 

to information for its citizens. Furthermore, Hungary has invested heavily in 

cultivating a thriving startup ecosystem, nurturing entrepreneurial talent, and 

promoting digital entrepreneurship. This has contributed to the emergence of 

innovative digital solutions and a vibrant tech industry. Moreover, Hungary has 

prioritized digital literacy and skills development, ensuring that its population is 

equipped with the knowledge and capabilities needed to thrive in the digital era, 

despite the fact that it is not reflected in the (self-)assessment of the people. As a 

result, Hungary's digital economy and society have flourished, driving economic 
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growth, improving public services, and enhancing the overall quality of life for its 

citizens. 

1.1 Situation in Hungary today 

Hungary's digitalization efforts have resulted in an increasingly digital economy and 

society, which brings forth a wide array of services. These services not only enhance 

the efficiency and productivity of the economy but also provide convenience to 

citizens while expanding opportunities. In the public sector, services such as eEszt, 

eRecipe, eHungary, and NAV have been introduced, streamlining administrative 

processes and facilitating interactions between the government and its citizens. 

Additionally, the business sector has embraced digitalization, offering a plethora of 

services like e-tickets for transportation (MÁV, BKV, theaters, cinemas), 

SmartBank for online banking, and online shopping platforms. 

Furthermore, digitalization has revolutionized communication in Hungary, enabling 

people to connect effortlessly. Popular messaging applications such as Skype, 

WhatsApp, Telegram, and Messenger have become integral parts of daily 

interactions, allowing individuals to stay connected with friends, family, and 

colleagues across distances. Education has also experienced a significant shift 

towards digital platforms. Due to the emergency remote teaching during the 

COVID-19 pandemic platforms like Teams, Zoom, GoogleMeet and Webex have 

become an integral part of teaching practices. These digital tools have provided new 

opportunities for learning and collaboration, making education more accessible and 

flexible [1]. 

Moreover, digitalization has profoundly impacted the realm of entertainment and 

leisure. Social Media like Facebook, Twitter, streaming platforms like Netflix, 

HBOgo, Spotify, and Pandora have gained immense popularity, offering a wide 

range of content and experiences to entertain and engage individuals. Additionally, 

the concept of remote work has been widely embraced, with home offices becoming 

a new way of working. This transition has been facilitated by digital technologies, 

enabling professionals to work efficiently from the comfort of their homes, fostering 

flexibility and work-life balance [2], [3]. 

This paper presents three indicators – the Digital Economy and Society Index 

(DESI), the Network Readiness Index (NRI), the Digital Intelligence Index (DII) – 

and evaluates Hungary’s situation in light of these index numbers. Furthermore, it 

evaluates the Digital Readiness Level, presents a Digital Maturity Model and 

assesses SMEs’ position in relation to these models. Finally, it links the findings to 

the digital maturity of the population in order to understand why education and 

training is a key component in achieving a higher digitalization status and growth 

rate. 
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2 Digital Economy and Society level in Hungary 

2.1 The Digital Economy and Society Index  

The Digital Economy and Society Index (DESI) has been a vital tool for the 

European Commission to monitor the digital progress of Member States since 2014 

[4]. The DESI reports provide a comprehensive analysis of Europe's digital 

performance by utilizing a composite index, which incorporates various indicators 

that are relevant to the digital landscape, offering a summary of each country's 

digital development [5]. 

The primary purpose of the DESI is to track the evolution of EU Member States 

across four main dimensions of digitalization, namely (1) digital public services, (2) 

digital skills of the human capital, (3) integration of digital technologies and (4) 

connectivity (Figure 1). By assessing these key aspects, the DESI reports enable 

policymakers and stakeholders to gain insights into the overall digital performance 

of each country. This monitoring mechanism plays a crucial role in identifying areas 

of strength and areas that require improvement, facilitating evidence-based policy-

making and promoting the development of a digitally inclusive and competitive 

European Union. 

 
Figure 1.  

Structure of DESI 2021 (Source: Developed by author) 

The EU member states have achieved a different state of digital economy and 

society. Northern EU states like Finland, Denmark, the Netherlands and Sweden 

lead the group gaining a high level of digitalization in each aspect of the Index. On 

the other hand, Hungary is lagging behind the EU average (52.3) and takes the 22nd 

place with its combined 43.8 score (Figure 2) [6].  
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Figure 2. 

Digital Economy and Society Index, 2021 [4] 

Analyzing member states Figure 3 shows the average yearly growth in scores and 

in percentage in relation to the countries’ 2017 DESI score. In the case of Hungary 

in the period between 2017 and 2022 the state of digital economy and society is at 

a lower level compared to the most developed countries, its relative growth rate is 

higher than those of the flagship countries. However, as the average yearly growth 

rate for Hungary is under the convergence curve, the country slightly underperforms 

while the countries over the curve perform better than what convergence curve 

shows. 

In relation to the absolute growth the countries with higher digital economy and 

society index develop more than the countries in the bottom end, despite their 

growth rate being lower.   

 

Figure 3. 

DESI – Member States’ progress, 2017-2021 (source: developed by author based on [4]) 
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Compared to the EU average Hungary followed the EU growth trend between 2017 

and 2022 and managed to gain 1.5 times higher DESI score by 2022 (Figure 5). 

 

Figure 4. 

Hungary’s DESI index (scores) compared to the EU 2017-2022 (Source: developed by the author 

based on [4]) 

However, in detail Hungary outperforms in the field of Connectivity and Digital 

Public Services while there is serious lack in digital skills (Human Capital) and in 

the field of Integration of digital technologies (Figure 6).  

 
Figure 5. 

DESI 2022 –relative performance by dimension [5] 

The Connectivity indicator performed the best, putting the country to the 13th place 

in the EU (scores 57.6). Each sub indicator continuously improves, as for example 

there is a 97% fast broadband coverage, 84% mobile broadband take-up among 

individuals and 83% overall fixed broadband take-up. There is still room in the 5G 

coverage to develop (18% of populated area). 

Regarding digital public services Hungary is the 21st with a score of 57.4. The sub 

indicators are slowly improving, 81% of the internet users are also e-Government 
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users, and as part of the digital government, there is a 64% rate of digital public 

services to citizens and 74% rate of digital public services to businesses. 

The Human Capital indicator scored 38.4 (23rd among the EU countries), which 

level is even worse compared to the 2021 level. 49% of the population had at least 

basic digital skills, while only 22% of the population had digital skills above the 

basics [6]. Out of the active population (aged 15-74) a mere 3.9% are ICT specialists 

and an even lower rate of graduates got degree in ICT field (3.1%).  

The Integration of digital technology shows the least positive picture; Hungary is 

the 25th among the EU countries scoring 21.6. The numbers show a positive trend 

with time, however, the rate of integration of digital technologies in industry, trade 

and services by SMEs and enterprises is still extremely low. In the case of 

enterprises, 21% of the them share information electronically, 13% of them use 

social media, 7% of them take advantage of Big data possibilities, 21% of them use 

cloud services, 3% of them deploy Artificial Intelligence and 13% issue e-Invoices. 

In the case of SMEs, 34% of them operate with at least a basic level of digital 

intensity, 18% of them sell online out of which 7% sell online cross-border.  

In summary, Hungary has good connectivity and a relatively wide scale of digital 

public services, however, both the human and the business sectors (enterprises and 

SMEs as well) need serious improvement to catch up with the digitally more 

developed countries. 

2.2 Network Readiness in Hungary 

The Network Readiness Index (NRI) is a comprehensive assessment of a country's 

ability to leverage information and communication technologies (ICTs) for social 

and economic development [7]. It provides an overall measure of a nation's 

preparedness to participate in the digital economy and harness the benefits of the 

digital revolution. The NRI takes into account various factors such as ICT 

infrastructure, affordability, skills and education, regulatory environment, and the 

social and economic impact of ICTs. By analyzing these indicators, the NRI offers 

valuable insights into a country's strengths and weaknesses in terms of its digital 

readiness and highlights areas that require attention and improvement. 

Governments, policymakers, and businesses can utilize the NRI to identify areas for 

investment and policy reforms to enhance their digital ecosystems and foster 

inclusive growth. It serves as a benchmarking tool that enables countries to assess 

their progress and compare themselves with their peers on a global scale. 

Ultimately, NRI plays a crucial role in guiding nations towards building resilient 

and thriving digital economies in an increasingly interconnected world. 

The network Rradiness of Hungary shows similar results as for DESI. As seen in 

Figure 7, Hungary needs to improve on Skills and education (People) and 

Technology, the points for these aspects lowered from 2021 to 2022, while the 
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points for the regulatory environment and the economic and social impact of ICTs 

increased.  

 

Figure 6. 

Network readiness index (Source: developed by authors based on [7]) 

2.3 Digital Intelligence in Hungary 

The Digital Evolution is a comprehensive tracking system that assesses the state and 

momentum of the global economy's digitalization process [8]. Covering 95% of the 

world's population over a twelve-year period from 2008 to 2019, this measurement, 

known as the Digital Intelligence Index (DII), offers valuable insights and guidance 

for both businesses and policymakers in their pursuit of digital growth. The DII is 

determined by two primary factors: the current state of digitization and the pace of 

digitization over time. It segments countries into four distinct categories based on 

their digital development (Figure 8). 

 

Figure 7. 

Digital Intelligence Index segmentation 
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The Stand Out economies are highly advanced digitally and demonstrate strong 

momentum, positioning themselves as leaders in driving innovation. Stall Out 

economies, on the other hand, have achieved a high level of digital adoption but 

experience a slowdown in momentum [9]. Break Out economies may have lower 

scores in their current state of digitalization, but they are evolving rapidly and show 

great potential for future growth. Finally, the Watch Out economies face significant 

challenges with their overall low level of digitalization and lack of momentum. By 

categorizing nations in this way, the DII enables stakeholders to identify areas of 

strength and weakness, providing valuable insights for strategic decision-making 

and targeted interventions to foster digital transformation. 

Considering Hungary’s position, it needs to be highlighted that despite the 

initiatives and the Digital Success Program [10], Hungary still needs to make 

serious effort to catch up even with the neighboring and further Eastern-Central 

European countries. The countries that used to belong to the socialist block are 

either at a better Digital Evolution Momentum (Figure 10), as for instance 

Kazakhstan, Russia and the Eastern Central European countries like Croatia, 

Slovakia, Slovenia, or Czechia or are developing faster as the V4 countries, 

Slovenia and Slovakia, etc. As classical economic theory would presume, Hungary 

which is at a lower digital evolution momentum, should develop at a faster rate. 

 

Figure 8. 

Countries on the Digital Planet Map [8] 

2.4 Digital Readiness Level 

Several research compiled digital maturity models [11]–[16], some defining a three 

pillar model while others define four [17], [18] or five pillars for digital maturity 

[19], [20]. Each digital maturity framework aims at measuring and enhancing digital 
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maturity, and emphasizes that pillars must be in balance, otherwise an enterprise 

cannot step forward in the path of digital transformation. The three-pillar framework 

focuses on three key pillars and ten distinct features. The first pillar is leadership, 

encompassing overall vision and fostering a culture of innovation within an 

organization. The second pillar is technology, which involves evaluating the 

effectiveness of technology infrastructure, processes, and systems, as well as 

creating external networks. The third pillar is value, which includes assessing skills, 

workforce performance, optimized operations, and the optimization of external 

networks. By utilizing this comprehensive framework, organizations can gain 

insights into their digital maturity and identify areas for improvement, ultimately 

driving their digital transformation initiatives forward.  

Deloitte's Digital Maturity Model [20] is an industry-standard assessment tool that 

plays a crucial role in evaluating an organization's digital capability. By examining 

five well-defined business dimensions, which encompass 28 subdimensions, this 

model offers a comprehensive view of an organization's digital maturity across its 

various functions. The assessment provides valuable insights that enable 

benchmarking against industry standards, allowing organizations to gauge their 

digital performance relative to their peers. Moreover, the model assists in 

identifying gaps in digital capabilities, enabling organizations to establish key areas 

to prioritize and determine where to begin their digital transformation journey. 

The first dimension of the Digital Maturity Model is the customer. This dimension 

emphasizes the importance of providing customers with a seamless digital 

experience, where they perceive the organization as their digital partner. By 

leveraging their preferred channels of interaction, organizations can empower 

customers to take control of their connected future both online and offline. The 

strategy dimension focuses on how businesses transform and operate to gain a 

competitive edge through digital initiatives. It emphasizes the integration of digital 

strategies within the overall business strategy. The technology dimension underpins 

the success of digital strategy by enabling the creation, processing, storage, security, 

and exchange of data, all of which are essential for meeting customer needs at low 

costs and minimal overheads. The operations dimension highlights the execution 

and evolution of processes and tasks through the utilization of digital technologies, 

driving strategic management and enhancing overall business efficiency and 

effectiveness. Lastly, the organizations and culture dimension stresses the 

significance of defining and developing an organizational culture with appropriate 

governance and talent processes to support progress along the digital maturity 

curve. This flexibility allows organizations to achieve their growth and innovation 

objectives in the digital era. 

2.5 Journey to digital maturity 

Embarking on the journey towards digital maturity involves several key steps. The 

first step is for organizations to assess their current position in their transformation 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 156 

journey. This involves evaluating their digital capabilities, strengths, and 

weaknesses to establish a baseline. Once this assessment is complete, organizations 

can then create goals and develop plans for their digital transformation. These goals 

should encompass both short-term and long-term objectives, outlining the desired 

outcomes and milestones to be achieved along the way. As part of this journey, 

organizations must also make strategic investments in impactful transformation 

projects. These projects can vary depending on the organization's current digital 

maturity level, which can range from being a digital outsider to a digital expert or 

champion. By investing in the right initiatives and leveraging digital technologies 

effectively, organizations can progress along the maturity spectrum, ultimately 

becoming digital leaders in their industry. 

The journey to digital maturity encompasses several stages, starting from being a 

Digital Outsider and progressing towards becoming a Digital Champion [21], [22]. 

In the initial stage, the Digital Outsider, organizations have limited or no digital 

presence, lacking the necessary infrastructure and awareness of digital technologies 

(Figure 9).  

Figure 9. 

Digital Readiness Level  - From Outsider to Champion [22] 

As they begin their digital transformation, they transition to the Digital Rookie 

stage, where they start experimenting with digital tools and strategies, albeit with 

limited understanding and implementation. The next stage, the Digital Novice, 

indicates a deeper engagement with digital technologies, accompanied by a growing 

understanding of their potential. As organizations continue to invest in digital 

capabilities and broaden their knowledge, they become Digital Explorers, actively 

seeking innovative solutions and experimenting with emerging technologies. The 

subsequent stage, the Digital Adopter, signifies a significant integration of digital 

practices and technologies into various aspects of the organization, resulting in 

increased efficiency and effectiveness. As the journey progresses, organizations 

strive to become Digital Leaders, excelling in digital innovation, customer 

experience, and business transformation. The next stage, the Digital Expert, 

represents organizations that possess advanced digital capabilities, leveraging 

cutting-edge technologies and data-driven insights to drive continuous 

improvement and gain a competitive edge. Finally, the pinnacle of the journey is 

reached when an organization becomes a Digital Champion, recognized as a leader 

in their industry, consistently pushing the boundaries of digital innovation and 

setting the standard for others to follow. Each stage in this journey represents a 
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significant step forward in digital maturity, and organizations must navigate through 

these stages to remain competitive and relevant in the rapidly evolving digital 

landscape. 

3 Potentials of digitalization for SMEs 

The digital transformation journey of small and medium-sized enterprises (SMEs) 

is driven by two key factors: firmographics and behavioral characteristics. 

Firmographics, encompassing the size, sector, age of business, staff profile, and 

product/service type, play a crucial role in shaping an organization's digital strategy. 

Understanding these factors helps SMEs tailor their digital initiatives to suit their 

unique context and requirements. Additionally, behavioral characteristics, such as 

digital readiness, tech adoption profile, and attitude towards growth and business 

risk, greatly influence the pace and extent of digital transformation. Digital 

readiness, in particular, has become increasingly important as SMEs strive to adapt 

to the "new normal" and navigate the digital landscape effectively. The concept of 

the digital divide highlights the gap in skills, readiness, financing, and attitudes 

towards growth and the use of digital technology. SMEs that successfully cross this 

divide are able to enhance their digital capabilities and embrace new ways of 

working. By embracing digital tools, technologies, and strategies, SMEs can 

improve their operational efficiency, expand their market reach, and foster 

innovation. It is essential for SMEs to recognize the significance of these factors 

and proactively address them to unlock the full potential of their digital 

transformation efforts. 

3.1 Categories of SME digital readiness to respond to COVID-

19 

The COVID-19 pandemic had a significant impact on small and medium-sized 

enterprises (SMEs), with their response varying based on their digital readiness. The 

crisis highlighted the importance of digital capabilities in ensuring business 

continuity and resilience. As we transition to the post-COVID business 

environment, SMEs need to adapt in two key dimensions: their level of digital 

readiness and their ability to adjust to the new normal [23] (Figure 10).  

Some SMEs may fall into the category of "Fadeaways," struggling to survive as 

they lacked sufficient digital readiness and failed to adapt effectively. On the other 

hand, the "Reinventors" seized the opportunity to transform their business models, 

leveraging digital technologies to meet evolving customer needs and capture new 

market opportunities (traditional retails shops, hospitality, events). The "Adaptors" 

demonstrated flexibility by quickly adjusting their operations and adopting digital 
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tools to remain competitive (construction, manufacturing and traditional 

professional services). 

 

Figure 10. 

Digital maturity of SMEs  - From Fadeaways to Digital Dynamos [23, p. 13] 

The "Windfallers" experienced unexpected success during the pandemic due to their 

existing digital readiness, enabling them to capitalize on emerging trends (legal 

services, insurance, logistics, healthcare). However, the crisis also exposed the 

"Digital Chasm," or “Digital Divide” the gap between digitally advanced and 

digitally lagging SMEs. Bridging this gap requires concerted efforts to provide 

support, resources, and training to enhance digital readiness among SMEs. Lastly, 

the "Digital Dynamos" were already digitally mature and continued to thrive in the 

post-COVID environment, leveraging their advanced digital capabilities to maintain 

their competitive edge (software, online retailers and banking and financial 

services). Overall, adapting to the post-COVID business environment entails a 

focus on digital readiness and the ability to embrace digital transformation as a 

strategic imperative for long-term success. The most digitalized SMEs have 

identified new business opportunities during COVID-19 at more than double the 

rate of the least digitalized. 

3.2 Supporting SMEs to cross the digital divide 

According to the Vodafone Policy Paper [23] government can help and support 

SMEs to be able to step forward in the long path from Fadeaways to Digital 

Dynamos by providing a flexible and guided digital investment scheme, providing 

training programs, access to high-speed connectivity, thus closing the connectivity 

gap. These governmental programs should be provided to the SME that have not 

crossed the Digital Chasm or Digital Divide. 
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Figure 11. 

Governmental support options for SMEs [23, p. 23] 

4 Are we digitally mature? 

A survey in 2019 by [24] served to explore the digital maturity of the population in 

Hungary. According to the results (Figure 12) 61% of the population aged between 

15 and 75 still considers themselves digitally immature and 20% of the population 

believe that they are digitally mature. The rest of the population is digitally open, 

which shows a positive attitude.  

 

Figure 12. 

Distribution of population aged 15.75 by digital maturity (source: developed by author based on [24] 
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The low level of digital maturity needs to be developed in the near future. The 

Digital Divide in the population is also due to the different level of “digitalization” 

of the groups in the Digital Society. The digital landscape can be divided into 

several groups based on individuals' engagement with technology [25]. Digital 

hermits are those who rarely use technology, either due to economic constraints or 

a deliberate choice to avoid overwhelming stimuli or trust issues. However, with 

workplaces increasingly demanding computer proficiency, this state cannot be 

sustained for long. Explorers have taken initial steps into the digital world, but their 

engagement feels more compelled than voluntary. Nomads, while still uncertain and 

insecure, use the web primarily as an additional source of information, relying more 

on traditional mediums like books. Wanderers show greater involvement than 

nomads but lack at least one of the eight essential qualities of settlers. Settlers, on 

the other hand, are considered ideal citizens of the information society. They possess 

qualities such as multitasking ability, online administration skills, adaptability to 

new websites, extensive digital communication, and a strong presence on social 

media. They heavily rely on web-based information sources and enthusiastically 

embrace multimedia devices. Finally, conquerors represent the most digitally 

advanced group, fully immersed and proficient in the digital realm. As for SMEs 

the Digital Divide split the citizens into one who crossed the Digital Divide line and 

the ones who have not (hermits, Explorers, Nomads and Wanderes). 

Thirdly, the challenges stands at the Z and α generations, since despite of their 

digital exposure to t digital technology and the digital society, they are still not 

digitally mature (Figure 13).  

 

Figure 13. 

Age group distribution by digital maturity in Hungary 2019 [24] 

The percentage distribution of age groups by digital maturity clearly shows that in 

the active population the proportion of population with digital maturity is low 

compared to digital immaturity and digital openness. The situation in Hungary calls 

for further digitally intensive trainings and trainings to improve digital skills and 
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competences. Citizens, similarly to SMEs, need to be supported to reach the skills 

and competence level of Digital Conquerors, since SMEs that are getting more and 

more digitalized will need labor force with high digital skills and competences and 

members of the Z and α generations entering the labor market without digital 

maturity will not be able to fulfill the market and industry requirements and demand. 

The Digital Competence Wheel is a possible tool to assess an individual’s digital 

skills and competences [26]. Its purpose is to provide an overview of digital 

competences, and offer concrete and specific tools to how these competences can 

be elevated and improved. It serves as a valuable resource for individuals and 

organizations seeking to assess and develop their digital skills in an ever-evolving 

digital landscape. 

 

Conclusions 

The various indicators and index numbers show some contradictions but converge 

in the case of Hungary. In Hungary as could be seen from the DESI, DII and NRI, 

the digitalization should speed up to reach the average yearly growth rate of the 

countries standing at the same digitalization level. A speeding up digitalization 

could move the Hungarian economy from the ‘Watch out‘ to the ‘Stall out’ 

economy, reaching a double effect and achieving a higher digitalization momentum 

and digital evolution state. Since the country has a backlog in the Human Capital 

and the Integration of digital technologies, further training programs are required in 

the everyday operation of not only the SMEs, but already in schools and higher 

education to improve the digital skills and competences of people [27]–[29]. Further 

incentives are required to help SMEs to apply more and more digital tools and 

possibilities and transform their operational, manufacturing and administrative 

processes digital.  

The Digital Chasm and Digital Divide could be narrowed with direct investments 

into SMEs being in the groups of Fadeaways, Reinventors and Adaptors. SMEs in 

the Adaptors category, which need more change and have limited digitalization but 

plans to digitalize are the easiest to support since these SMEs have the will to 

digitalize [30], [31]. These SMEs are also Digital Explorers, Adopters who could 

easily become Digital leaders in their economic sector.  

The present research compared three index numbers and explored how Hungary 

perform according to these indicators. The situation of Hungarian SMEs in terms of 

digitalization and the digital maturity of SMEs and the population have also been 

discussed. The paper summarized what incentives can be provided and how 

education and training could boost digitalization and improve the country’s 

performance. 
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Abstract: Green banking has gained momentum recently due to growing awareness of 

environmental issues and the need for sustainable development. Many banks and financial 

institutions have adopted green banking practices as part of their corporate social 

responsibility efforts and to meet the increasing demand for sustainable financial services. 

The present study offers insights into green banking in Albania. One hundred fifty-five 

questionnaires were completed with the employees of commercial banks operating in the 

country. Three aspects of green banking are explored 1. Daily operations, 2. Environmental 

Policies, and 3. Investments in green projects. The results show that banks in Albania are 

focused on protecting the environment in their daily operations by reducing the use of paper 

and energy, introducing energy-efficient equipment, and using environmentally friendly 

banking practices (e-mail, e-statement, online transfers, Etc.). Also, Research and 

Development continuously focuses on environmental issues. Banks have green environmental 

performance evaluation practices (environmental sustainability measures, energy saving) 

and have planned the construction of green branches (energy efficient buildings/green 

buildings Etc.). Additional research is needed to explore environmental protection literacy 

and how the latter impacts the behaviour of all the stakeholders in the banking system in 

Albania. Also, how the European Integration of Albania and Green Deal Agenda affects the 

green banking further development. 
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1 Introduction 

In the face of diminishing resources and environmental challenges, concerns for 

sustainable development are rising (Gura et al., 2021). There is a need to tackle 

sustainability, which can be achieved by integrating national and international 

policies regarding the circular economy (CE), the green economy (GE), and the bio-

economy (BE). These concepts offer various solutions to sustain economic, social, 

and environmental objectives(Gura et al., 2021). Climate change, environmental 

degradation is an issue that has affected all countries. Society is increasingly 

becoming aware of the importance of the environment, so there is a need for banks 

in their activities to focus on protecting the environment by using green strategies. 

(Mir & Bhat, 2022) Banks influence the environment through internal activities, 

such as electricity, water, and paper, and external activities indirectly, such as 

investment, lending, risk management, etc. Managers, employees, and investors 

create green products and design environmentally friendly policies, contributing to 

sustainability. According to Zhixia, Hossen, Muzafary, & Begum (2018), green 

banking is a form of banking where banks, during their activity, keep in focus the 

protection of the environment by realizing green financing and thinking about 

sustainability in the future. According to Oyegunle & Weber (2015), the application 

of green practices by banks has been developed in developed and developing 

countries. This shows an ever-increasing awareness of the effect of climate change 

and the importance of the environment in many countries. The biggest banks in 

Albania have started to apply green practices in their operations. In Albania, climate 

change creates physical and transition risks that have a social and economic impact 

on Albanian companies and families but can also have a financial impact, thus 

affecting the financial system's stability (Topalli & Monnin, 2023). This study aims 

to examine green banking potential in Albania. And the main objectives are: to 

identify the environmental policies followed by banks in Albania and to identify the 

daily operations of banks in the environmental protection framework. Based on the 

purpose of the paper, the two research questions that arise are: 

RQ 1: Do banks in Albania have environmental policies to protect the environment? 

RQ 2? Do banks in Albania support investments in green projects? 

The descriptive analysis with the result obtained from the questionnaire was used to 

provide answers to the raised research goals. However, this paper presents some 

initial results of the study since more in-depth analyses should be undertaken to 

identify green banking practices, the factors that influence them, and their impact 

on environmental performance. 
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2 Literatura review 

2.1 What is green banking? 

Now Green Banking is a concept that is used all over the world nowadays. The main 

goal is the prevention of environmental degradation (Shakil, Azam, & Raju, 2014). 

According to Mathew (2021), Green Banking is a new development focusing on 

banking operations and investments that protect the environment. Green banking 

refers to banks' efforts to use the bank's resources responsibly and keep 

sustainability in focus. Otherwise, green banking is also known as ethical, 

sustainable banking focusing on environmental protection (Vijai, 2018). Green 

banking is an initiative of banks to be conscious in society by creating 

environmental sustainability (Sharma & Choubey, 2022). Green Banking is defined 

as banks that follow green practices aimed at protecting the environment during 

their activity. Green banking has two approaches: First, banks' internal operations 

are green. Banks use renewable energy and automation and strive to minimize the 

carbon footprint of their activities. Second, banks support financing and green 

projects. Green banking includes several aspects, from their activity to protect the 

environment to how and where their money is invested (Islam & Das, 2013). 

2.2 Green banking Products 

Green banks have adapted their banking products into green banking products to 

fulfil their focus on protecting the environment. Some green banking products are: 

 Green mortgages Through these loans, banks offer loans to customers with 

lower interest to buy houses that use high energy efficiency. 

 Green car loan banks encourage customers to buy cars with high fuel 

efficiency by offering low-interest rates. 

 Green credit cards include debit and credit cards related to environmental 

activities. 

 Green savings accounts, Green CDs, these products enable individuals to 

invest their savings in green projects aimed at protecting the environment. 

 Mobile Banking, Online banking Through these services, clients can do 

any action in their account without physically going to the bank. Clients 

can save time, money, paper, and fuel for transportation. 

2.3 The importance of green banking. 

Green banking applied by banks affects the creation of a sustainable environment. 

However, banks also increase their image and the number of clients by attracting 

customers ready to contribute to protecting the environment. Green banking 

practices not only contribute to environmental protection (Shameem & Haleem, 
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2021). Banks play an essential role in lending to individuals and businesses, 

influencing the country's economic development. Therefore, they impact promoting 

a sustainable environment (Nath, Nayak, & Goel, 2014). According to Weber 

(2016), one of the main factors affecting the banks' ability to take on new challenges, 

such as green banking, is the size of the banks. In order to make green investments, 

banks must evaluate the risks so as not to endanger either themselves or the client. 

Environmental degradation creates risks for banks and has indirect costs for banks. 

Green banking is significant both for banks and the economy and avoids credit, legal 

and reputational risks. Green banks finance green technology and projects that 

reduce pollution. Every bank should aim to protect the environment and, in this way, 

minimize credit risk, legal risk and of reputation (Hoque, Mowla, Uddin, Mamun, 

& Uddin, 2019). According to (Deka, 2015), bank clients benefit from green 

banking practices as they are convenient and less cost-effective because it is 

unnecessary to go to the bank to carry out their transactions. Even for banks, green 

banking brings benefits as they have less postal costs and the workload of bank 

employees decreases. According to the study by Miah & Rahman (2018), it was 

identified that the old banks are with less environmental performance compared to 

new banks as new banks are equipped with modern and green technologies. 

But on the other hand, the environmental performance of the banks was not affected 

by the size or profitability of the banks. According to Chen, Siddik, Zheng, 

Masukujjaman, & Bekhzod (2022), from their analysis, it was observed that the 

daily operations and the efforts of bank employees to follow green practices 

positively affect green financing. At the same time, the banks' efforts to follow green 

practices with customers had no significant impact. 

Also, the study done by Shaumya & Anton Arulrajah (2017) identified that green 

banking practices affect the bank's environmental performance. Daily operations 

and green practices followed by employees also affected the environmental 

performance of banks. However, it was observed that customer-related green 

practices did not significantly impact environmental performance. According to Mir 

& Bhat (2022), the green banking practices followed by the banks make the banks 

save money and energy and, in this way, affect the growth of the country's GDP. 

3 Methodology 

3.1 Survey instrument 

The methodology is based on primary data, and the research instrument used to 

conduct the study is the questionnaire. The questionnaire is composed of three main 

sections. In the first section are questions related to the banks' efforts to protect the 

environment, as are questions related to Daily Operations, Environmental Policies 

and Goals, Investments in green projects etc. The second section includes questions 
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about Organizational Social Capital, which are not subject to analysis in this paper. 

In the third section, the demographics of the respondents are collected, such as age, 

gender, education level, and experience. 

3.2 Sampling and Data Collection 

The data was collected in the period July - December 2022. The questionnaire is 

distributed online to employees of commercial banks operating in Albania. A 

balance has been kept, so we have almost the same number of questionnaires from 

each bank. A total of 155 questionnaires were completed.  

As can be seen from Table 1, most of the surveyed employees are women, 

respectively 73.5%, while 26.5% are men. This is also related to the fact that in the 

banking system in Albania, the majority of employees are women. Approximately 

50% of the employees belong to the 31-40 age group, 35.5% to the 20-30 age group, 

a small number of 5.2% belong to the 41-50 age group, and 9.7% are over 50 years 

old. Most employees, 74%, have a master's degree, 24.5% have completed a 

bachelor's degree, and 1.3% have a doctorate. Regarding the years of experience in 

the banking system, 26.5% have 1-3 years of experience, 13% have 4-6 years, and 

most interviewees have more than six years of experience, meaning they know the 

banking system very well. 

 
Demographics Value Frequency Frequency percentage 

Gender Male 41 

 

 

 

26.5% 

 

 

 

 Female 114 

 

73.5% 

 Age 20-30 55 

 

35.5% 

  31-40 77 

 

49.7% 

  41-50 8 

 

5.2% 

   Over 50  15 

 

9.7% 

 Educational Level Bachelor 38 

 

24.5% 

  Master 115 

 

74.2% 

  PhD 2 

 

1.3% 

  1-3 years 41 

 

 

26.5% 

 

 Experience 4-6 years 20 

 

12.9% 

  Over 6 years 94 

 

60.6% 

 
Table 1 

Demographics 

Source: Authors elaboration 
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4 Results 

To identify the daily operations of banks in the framework of environmental 

protection, the environmental policies followed by banks in Albania and the 

engagement of banks in green projects, the questionnaire addressed to bank 

employees is adapted from Malsha, Arulrajah, & Senthilnathan (2020). As 

presented in Table 2, six questions were used as follows to identify the daily 

operations followed by the banks to preserve the environment. The analysis shows 

that 88% of banks have taken initiatives to reduce the use of paper and energy, and 

67% use energy-efficient equipment. Also, most banks use environmentally friendly 

banking practices (e-mail, e-statement, online transfers, Etc.) to reduce paper by 

91%. Banks' efforts and goals to protect the environment during daily activities can 

only function with the support of their employees. Therefore, banks encourage their 

employees to communicate online to save paper use. 55% of banks regularly 

organise seminars to promote environmentally friendly practices in day-to-day 

operations because the more significant the knowledge about the environment, how 

they can protect and improve the quality of the environment during their work 

directly affect the functioning of the purpose of banks to protect the environment. 

Most of the banks, 94%, as seen from the table, use the same practice with their 

clients, who try to push them to use environmentally friendly banking services such 

as e-statement practices, online transfers, Etc. 

From the results of the table, banks, during their daily activities, try to protect the 

environment. In order to analyse the environmental policies followed by the banks, 

nine questions were analysed. 65% of "Research and Development" banks pay 

attention to environmental protection. Since only in recent years has green banking 

started to be applied by banks, it is noted that only 42% of banks regularly perform 

environmental audits. 63% of banks have green environmental policies and 

pollution prevention plans. Banks have programs where they encourage employees 

to make suggestions about how banks can influence the preservation of the 

environment, and accordingly, approximately 55% of banks apply this practice. At 

the corporate level, 78% of banks promote an environmentally friendly policy. To 

support their environmental policies, approximately 49% of banks have agreements 

related to the environment with relevant parties/actors (suppliers, customers, Etc.). 

On the other hand, 61% of banks support environmentally friendly companies by 

purchasing their items, such as printers, computers, Etc., from these companies. 

Also, 49% of banks encourage businesses that apply for loans to respect 

environmental standards. 45% of banks use green environmental performance 

assessment practices (environmental sustainability measures, energy saving 

measures, Etc.) to assess how much they have achieved their goal to protect the 

environment. Moreover, in the future, the banks' focus will be protecting the 

environment since the construction of green branches (energy efficient 

buildings/green buildings) is planned in 58% of the banks. Also, in Table 2, 

investments in green projects made by banks are analysed. Approximately 56% of 
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banks develop specific green products and services besides traditional banking 

products. Banks offer loans for projects related to environmental protection and 

energy saving; this practice is followed by 59% of banks. In addition, 59% of banks 

promote and facilitate environmentally oriented businesses through grants, loans, 

and special guidelines. Most of the banks, 74%, have undertaken several initiatives 

and independent green projects, such as planting trees. 

60% of banks offer lower-interest green mortgage loans to homebuyers/energy-

saving loans classified as pro-environment, and 47% offer green car finance at lower 

interest to buy a car with low or zero emission. Also, 69% of banks promote and 

facilitate credit lines for green projects. In addition to loans, banks have also 

considered savers by developing green deposit schemes, a term deposits for 

investors who want to invest their excess cash reserves in environmentally friendly 

projects). On the other hand, to limit environmental damage, banks refuse to give 

loans for projects that harm the environment. Most of the banks have invested in 

electronic banking and mobile banking. However, this may have happened before 

in the digitisation framework of banks rather than specifically in the environmental 

protection framework. 

The main 

constructs 

Indicators Strongly 

Disagree 

Disagree NA/D Agree Strongly 

Agree 

Daily 

Operations 

Your bank has taken 

initiatives to reduce 

the use of paper and 

reduce energy. 

1.29% 

 

1.29% 

 

9.03% 

 

37.42% 

 

50.97% 

 

Your bank has 

introduced energy 

efficient equipment 

 

0% 

 

1.94% 

 

30.32% 

 

31.61% 

 

36.13% 

 

Your bank uses 

environmentally 

friendly banking 

practices (e-mail, e-

statement, online 

transfers, etc.) to 

reduce paper 

 

0% 

 

0.65% 

 

7.74% 

 

26.45% 

 

65.16% 

 

Your bank 

encourages 

customers to use 

0.00% 

 

0.00% 

 

5.16% 

 

27.10% 

 

67.74% 
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environmentally 

friendly banking 

services such as e-

statement practices, 

online transfers, etc.  

 

Your bank 

encourages 

employees to 

communicate 

through online 

communication 

 

0.00% 

 

1.29% 

 

5.81% 

 

40.00% 

 

52.90% 

 

Your bank regularly 

organizes seminars 

to promote 

environmentally 

friendly practices in 

day-to-day 

operations 

 

2.58% 

 

5.16% 

 

36.77% 

 

33.55% 

 

21.94% 

 

Environmental 

Policies and 

Goal 

 Strongly 

Disagree 

Disagree NA/D Agree Strongly 

Agree 

In your bank 

"Research and 

development" is 

continuous on 

environmental 

issues. 

0.65% 

 

3.23% 

 

30.32% 

 

39.35% 

 

26.45% 

 

In your bank and 

branches, the 

environmental audit 

is done regularly. 

 

3.23% 

 

6.45% 

 

47.10% 

 

19.35% 

 

23.87% 

 

Your bank has green 

environmental 

policies and 

pollution prevention 

plans. 

0.00% 

 

5.16% 

 

30.32% 

 

33.55% 

 

30.97% 
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Employee incentive 

programs for 

environmental 

suggestions are in 

place 

 

1.94% 

 

14.84% 

 

28.39% 

 

33.55% 

 

21.29% 

 

Your bank has green 

environmental 

performance 

evaluation practices 

(environmental 

sustainability 

measures, energy 

saving measures etc) 

 

1.29% 

 

14.84% 

 

39.35% 

 

23.23% 

 

21.29% 

 

In your bank is 

planned the 

construction of 

green branches 

(energy efficient 

buildings/green 

buildings)  

 

0.65% 

 

3.23% 

 

38.06% 

 

29.68% 

 

28.39% 

 

Your bank has 

environmental-

related agreements 

with relevant 

parties/stakeholders 

(suppliers, 

customers, and etc.) 

 

0.00% 

 

1.94% 

 

49.03% 

 

29.03% 

 

20.00% 

 

Your bank promotes 

an environmentally 

friendly policy at 

corporate level 

 

0.65% 

 

0.00% 

 

20.65% 

 

45.16% 

 

33.55% 
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Your bank 

purchases its 

stationeries, 

equipment’s and 

other items from 

environmentally 

friendly companies 

(e.g. printers, 

computers, and 

etc.) 

0.00% 

 

2.58% 

 

36.13% 

 

36.13% 

 

25.16% 

 

Your bank asks 

businesses that 

apply for loans to 

respect 

environmental 

standards 

 

0.65% 

 

3.87% 

 

46.45% 

 

25.81% 

 

23.23% 

 

  Strongly 

Disagree 

Disagree NA/D Agree Strongly 

Agree 

Investments in 

green projects 

Your bank develops 

specific green 

products and 

services and adds 

them to the list of 

traditional banking 

products. 

 

0.00% 

 

10.97% 

 

33.55% 

 

35.48% 

 

20.00% 

 

Your bank provides 

loans for projects 

related to 

environmental 

protection and 

energy saving. 

 

0.00% 

 

3.23% 

 

37.42% 

 

40.00% 

 

19.35% 

 

Your bank 

implements several 

initiatives, 

independent green 

0.00% 

 

3.23% 

 

23.23% 

 

38.71% 

 

34.84% 

 



21st International Conference on Management, Enterprise, Benchmarking. Proceedings 175 

projects. (eg 

planting trees). 

 

Your Bank 

promotes and 

facilitates 

environmentally 

oriented businesses 

through grants, 

loans and special 

guidelines 

 

0.65% 

 

1.29% 

 

10.32% 

 

47.74% 

 

40.00% 

 

Your bank promotes 

and facilitates credit 

lines for green 

projects. 

 

0.65% 

 

1.29% 

 

29.68% 

 

42.58% 

 

25.81% 

 

Your bank provides 

green mortgage 

loans with lower 

interest for 

customers who buy 

energy-saving 

houses/loans 

classified as pro-

environmental). 

0.65% 

 

0.65% 

 

39.35% 

 

23.87% 

 

35.48% 

 

Your bank finances 

the purchase of 

green cars (Lower 

interest financing to 

buy a low-emission 

or zero-emission 

car) 

10.97% 

 

7.74% 

 

34.84% 

 

22.58% 

 

23.87% 

 

Your bank has 

developed green 

deposit schemes (a 

term deposit for 

investors seeking to 

invest their excess 

cash reserves in 

3.23% 

 

14.19% 

 

31.61% 

 

34.84% 

 

16.13% 
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Table 2 

Environmental policies of banks 

Source: Authors elaboration 

 

Conclusions 

This paper aims to identify the potential of green banking in Albania. From the 

above descriptive analysis, it was evident that banks in Albania have begun to 

become aware of the importance of the environment, so they have begun their 

efforts by drafting environmental policies. In corporations, 78% of banks promote 

an environmental policy with the environment. To support their environmental 

policies, approximately 49% of banks have agreements related to the environment 

with relevant parties/actors such as suppliers, customers, Etc. In their initiative to 

protect the environment, they rely on their employees. Banks have programs that 

encourage employees to suggest how banks can influence the preservation of the 

environment. Banks have also increased green banking products and services. 60% 

of banks offer lower-interest green mortgage loans to homebuyers/energy-saving 

loans classified as pro-environment, and 47% offer green car finance at lower 

interest to buy a car with low or zero emission. Also, 69% of banks promote and 

facilitate credit lines for green projects. Although the Albanian banking sector has 

started to offer green banking products, further actions are needed to support green 

environmentally 

friendly projects). 

Your bank refuses to 

grant loans for 

projects that have a 

negative impact on 

the environment 

4.52% 

 

12.26% 

 

50.32% 

 

21.29% 

 

11.61% 

 

Your bank refuses to 

grant loans for 

projects that have a 

negative impact on 

the environment. 

5.16% 

 

10.97% 

 

28.39% 

 

34.84% 

 

20.65% 

 

My bank made 

investment in 

electronic and 

online banking 

0.00% 

 

1.94% 

 

16.13% 

 

19.35% 

 

62.58% 

 

My bank made 

investment in 

mobile banking 

0.00% 

 

1.29% 

 

4.52% 

 

28.39% 

 

65.81% 
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projects to achieve sustainability against climate risks (Topalli & Monnin, 2023). 

Therefore, in its medium-term strategy for 2022-2024, the Central Bank of Albania 

focuses on monitoring climate risks for banks and the economy. The banking sector 

is vital in protecting the environment and creating sustainability through its daily 

activity, environmental policies, and investment in green projects. 
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Abstract: The COVID-19 pandemic has affected our lives in many areas. A new acronym 

developed: "BANI" (Brittle, Anxious, Non-linear, Incomprehensible) - referring to our 

world's unforeseen and frequently chaotic changes; it puts enormous pressure on us humans 

- how to adapt quickly and continuously. At the same time we have learned to highly value 

our health. The process of digital transformation has affected the healthcare worldwide. The 

use of digital technology has helped to preserve the health of many people in recent years. In 

our days "e-Health" is a widely used "buzzword". The number of advertisements and 

smartphone applications encouraging a healthy lifestyle is enormous. The purpose of this 

paper is: to draw attention to the everyday use of a very simple health-preserving method. 

This method can be used by everyone. It is easy to implement, effective and safe. It does not 

require the use of any digital device. Its effectiveness on a person's mental and physical state 

has been scientifically proven. This is the conscious deep ("diaphragmatic") breathing 

exercise. The author reviews some latest scientific evidence and explains what to do and how 

to implement it in practice in order to preserve our health. 

Key words: e-health, "BANI", stress, physiology, slow diaphragmatic breathing (SDB) 

1 Introduction 

1.1 Changes in today's world 

We all know that change is natural and constant in all areas of life. During and after 

the COVID-19 pandemic, changes have accelerated in an extreme way in the world. 

Throughout history, philosophers, economists and scientists - working in various 

fields -have created various "models" to biefly describe the current situation, the 

"state of things". 

The acronym "VUCA" (Volatility, Uncertainty, Complexity, Ambiguity) is created 

at 1985 by economists Warren Bennis and Burton Nanus (Bennis et al, 1986). 

"Volatility" covers the constant change of the world. "Uncertainty" is for: lack of 

knowledge about a situation or an event. Complexity mostly associated with the 

quantity of factors needed to analyse and with the relations between them. 

mailto:laci@geneva-link.ch
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Ambiguity associated with the inability to understand conditions or events, the lack 

of clarity. (Taskan et al, 2022)  

In March 2022 Jamais Cascio - author and global thinker -, created the "BANI" 

model. This acronym states for: Brittle, Anxious, Non-linear, Incomprehensible. 

These words remind us: in our days many changes are not only surprising, but 

sometimes completely desorienting (Cascio J. 2020). Togan A. in her overview 

briefly analyzes the relationship between VUCA and BANI from a practical point 

of view. (Togan A., 2023). It seems that in today's world, the amount and speed of 

changes is greater than ever before. The logical consequences of all this has a 

strong influence on people's mental and physical health. 

1.2 Changes is the field of healthcare 

Usage of digital technologies is integral part of our daily live. During the pandemic 

we learned how to use digital technology in "remote consultation" with medical 

health care providers. More and more people are using smartphone applications 

which developed for healthy life. "e-Health" has become a widely used buzzword. 

1.2.1 What is e-Health?  

World Health Organization (WHO) defines e-Health as "the cost-effective and 

secure use of information and communications technologies in support of health 

and health-related fields, including health-care services, health surveillance, health 

literature, and health education, knowledge and research." (WHO, e-Health, 2023). 

WHO elaborated a Global Strategy on Digital Health 2020-2025, in order to 

promote healthy lives and wellbeing for everyone. (WHO, Digital Health 2023) 

1.2.2 What is mental health? 

Mental health is a complex continuum. "Mental health is a state of mental well-

being that enables people to cope with the stresses of life, realize their abilities, learn 

well and work well, and contribute to their community." (WHO, Mental Health, 

2022) It is obvious, the people's mental health is essential to personal, community 

and socio-economic development. Let's think about this part of the quoted 

definition: "Mental health... enables people to cope with the stresses of life..." The 

question is: how? 
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2 Stress  

2.1 Meaning of the word "stress" 

We use this word day by day frequently... In the scientific literature we can read 

large number of different definitions. The word "stress" is derived from the Latin 

strictus = tight (Arcanum, 2023). At the beginning is used in physics, to refer the 

interaction between a force and the resistance to counter that force. The Hungarian 

scientist Janos Selye was the first, who used this term to describe the "general 

adaptation syndrome" or "nonspecific response of the body to any demand"(Selye, 

1936). Interesting to note, that Selye did not use the word "stress" in his above 

mentioned publication, but only ten years later. This word started to used widely in 

the 1950s (Siang Yong Tan, 2018). The german scientist Fabian Hutmacher in his 

conceptual analysis found that many psychology textbook charactize "stress" as the 

notion that "things are getting too much and out of balance" (Hutmacher F. 

2021).WHO defines stress: "as a state of worry or mental tension caused by a 

difficult sitatuation. Stress is a natural human response that prompts us to address 

challenges and threats in our lives. Everyone experiences stress to some degree. The 

way we respond to stress, however, makes a big difference to our overall well-

being" (WHO Stress, 2023). 

2.2 Some physiological changes in human body caused by 

stress 

The autonomic nervous system is divided into the sympathetic nervous system 

(SNS) and the parasympathetic nervous system (PNS). When our body is stressed, 

the SNS contributes to what is known as the “fight or flight” response. During this 

response in our body there are lots of quick physiological changes. (Eg.: the 

adrenalin and cortisol level increases in our blood, heart beats faster, blood pressure 

rises, our breathing is hurried and superficial, etc.). Once the crisis is over, the SNS 

activity decreases parallel the PNS activity increases, and as a result our body 

returns to the pre-emergency state (APA, 2023; Yaribeygi H. et al, 2017).  

3 Stress management 

3.1 Healthy lifestyle 

We are all aware of its components: balanced diet, sufficient daily water intake, 

healthy sleep habits, regular physical exercises, satisfactory social interactions.The 

author of this article convinced that the above list is not complet. Certainly all of 

them are essential for our health. One thing is missing from this well known list. 
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This is the deep "diaphragmatic breathing exercise" that should be done regularly. 

Before discussing this in details, let's review some basic biological facts related to 

breathing. 

4. The human respiratory system 

4.1 Some facts - from practical point of view  

Respiration is a fundamental function of the human body, and it can be defined as: 

the exchange of oxygen and carbon dioxide between the organism and the 

environment via the cyclic act of ventilation (Mitsea E. et al 2022). In the 

microstructure of the two lungs, gas exchange happens in millions of microscopic 

alveolar units. Gas exchange takes place through the walls of these alveolar units 

(Berne & Levy, 2010). The human lungs' surface area for gas exchange is approx. 

140 quadratmeter (Knudsen et al, 2018). 

Breathing is an automatic process. From the moment we are born, we breath 

throughout our entire lives. Most adult people breath 12-16 times per minute. - It 

means, during a day we take around 20'000 breath! The physiological regulation of 

breathing is extremely complicated. - At the same time, we can voluntary control 

our mode of breathing - certainly within certain limits. At rest, during normal quiet 

inspiration with each breath we inhale approx. 500 ml of fresh air. With maximum 

inspiration ("take a very deep breath") 2'500 - 3'000 ml air enters into our lungs 

(Berne & Levy, 2010). 

The major respiratory muscle is the diaphragm. This large, dome-shaped muscle 

located below the lungs and it divides the chest cavity from the abdominal cavity. 

During inspiration the diaphragm contracts and protrudes into the abdominal cavity 

and moves the abdomen outward to create negative pressure in the chest. It creates 

negative intrathoracic pressure, so the air from ouside flows into the lungs. During 

quiet breathing the diaphragm moves approximately 1 cm; however, during very 

deep breathing it can move as much as 10 cm. In rest, our expiration is passive, the 

diaphragm returns to its domed resting configuration, as a result, the lungs deflate 

and expel air (Berne & Levy, 2010). 

Buzsaki writes in his book: "Life is governed by rhythm. Brain functions are 

governed by oscillatory activity" (Buzsaki, 2006). Breathing is also a rhythmic, 

cyclical activity. The respiratory system is one of the most integrated systems of the 

body and breathing is bidirectionally related with stress, emotion, and pain 

(Pratschner et al, 2023). Boyadzhieva and Kayhan in their detailed overview of the 

literature summarized how respiration modulates neural, cognitive and emotional 

processes (Boyadzhieva and K. 2021). 
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4.2 Nose breathing 

Nasal breathing has important physiological functions by filtering, warming and 

humidifying inhaled air and in the nose cavity and the so called paranasal sinuses 

are producing an imporant gas: nitric oxide (NO). In 1998 the Nobel Prize in 

Physiology or Medicine was awarded to three pharmacologists for their discoveries 

concerning "The nitric oxide as signaling molecule in the cardiovascular system" 

(Nobel Prize, 1989). Research confirmed that nitric oxide is physiologically 

important in airway regulation, reduces respiratory tract infections by antibacterial 

activity and by inactivating viruses (!) (Martel et al 2020). Nasal nitric oxide 

remotely controls pulmonary function as well (Martel et al 2020; Jeong J-H, 2021; 

Spector, 2023). 

Certainly the nose enables olfaction. The olfactory cleft is at the roof of the nasal 

cavity. During nasal breathing the airflow stimulates olfactory sensory neurons in 

the olfactory bulb, which synchronizes respiratory rate and neural oscillations in the 

different parts of the brain (Boyadzhieva, 2021). Breathing mode (nose vs mouth) 

and respiratory phase (inspiration vs expiration) can influence memory performance 

(Zelano et al. 2016). Molle and Benoit summarize the effect of breathing through 

the nose on memory (Molle et Benoit, 2019). 

The practical benefit of this knowledge: "If you are in a dangerous environment 

with fearful stimuli our data indicate (tells Christina Zelano in the Northwestern's 

University's YouTube video) you can respond more quickly if you are inhaling 

through your nose" (Zelano, YouTube 2017). 

Due to the facts listed above important to emphasize and keep in mind: always 

breath in through your nose while your mouth is closed. 

5 Conscious breathing exercises 

5.1 General overview 

In the tradition of ancient eastern cultures, the health-preserving benefit of regularly 

performed breathing exercises - as part of the Yogi and the martial arts - known for 

thousands of years. Many of the relevant statements of these cultures make about 

the breath in our days verified through science. In recent decades, scientific interest 

increased worldwide: what physiological effect these breathing exercises have. (Bu 

B. et al, 2010; Hamasaki, 2020; Jayawardena et al. 2020; Moore et al. 2023).  

Regular breathwork practices have emerged as potential tools for stress 

management and well-being, because of the respiratory system has influence on 

different brain regions, which regulate behavior, thinking and emotion (Balban, 

2023; Ficham 2023). 
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I ask the reader to pause and do the following simple exercise: stand or sit 

comfortably with a straight back and relaxed shoulders. Place one palm in the 

center of your chest and the other on your belly (Figure 1). Take a few deep breath 

through your nose with your mouth closed and observe how much your abdominal 

wall moves. 

 

Figue 1. 

Inhale slowly and deeply through the nose with a minimum movement of the chest 

Slow breathing in research has been defined as a respiratory rate less the 10 breath 

a minute (Russo et al, 2017). It has been known for a long time that slow breathing 

increases the variation in time intervals between heartbeats (Brown 2005). Healthy 

humans were studied and have found that controlled slow breathing, 6 breaths per 

min, is associated with positive effect on blood pressure, compared to breathing 12 

-16 per min (Bernardi, 2001; Chang 2013, Zhang 2016). 

5.2 Slow diaphragmatic breathing 

Slow diaphragmatic breathing (SDB) also called "deep breathing", "belly 

breathing", "abdominal breathing". 

5.2.1 How to practice slow diaphragmatic breathing? 

There are countless breathing exercises - with different approaches. The author of 

this study himself practices the following:  

A. Mindset - decide that you will focus exclusively on your breathing for the next 

five minutes.  

B. Body position - this exercise can be done standing, sitting or lying on your back 

position. Place one palm in the center of your chest and the other on your belly.  

C. Start the controlled ventilation:  

1.) Inhale through your nose (with closed mouth) and inflate your belly like a 

balloon, feeling it gently press into your hand, while counting to four in your 

mind;  

2.) Hold your breath, while counting to three in your mind;  

3.) Exhale slowly through your mouth and contract your abdominal muscles, 

while counting to six in your mind;  
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4.) Hold your breath, while counting to three in your mind.  

Repeat the cycle for five minutes. 

Why you should focus on making your exhales longer (counting to six) than 

your inhales (counting only to four)? Because of during longer exhales the 

parasympathetic nervous system is more active, and it sends the message to 

your brain: "calm down". This slow, diaphragmatic breathing exercise can give 

you a sense of relaxed energy. The number "365" is a good reminder. Three times 

a day take six slow diaphragmatic breath per minute - during five minute - and 

repeat all 365 days of the year (Saulnier N, 2021). 

5.2.2 Scientific evidence for the effectiveness of diaphragmatic breathing  

Magnon V. and his research team were studying 25 young adults and 22 older adults 

subjective and objectively measured changes after deep and slow breathing 

exercise. The participants' subjective anxiety and physiological stress significantly 

decreased after only a 5 minutes deep and slow breathing exercise (Magnon V. et al 

2021). Daily deep breathing exercise can lower resting blood pressure and reduce 

psychological stress and anxiety” (Birdee, 2023; Tavoian 2023). 

Hamasaki conducted a literature review regarding the current evidence of the effect 

of diaphragmatic breathing on health. Mr. Hamasaki, who in addition to being a 

practicing medical doctor, also regularly practices martial arts. His own personal 

experience reinforces the effectiveness of diaphragmatic breathing. He summarizes 

in his study: "Diaphragmatic breathing has an impact on the brain and 

cardiovascular, respiratory, and gastrointestinal systems through the modulation of 

the autonomic nervous function" (Figure 2); (Hamasaki, 2020). 

 

Figure 2 

The effect of diaphragmatic breathing on various organs 

(this figure is based on Hamasaki's figure 1 (Hamasaki, 2020) 
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Due to the physiological effect of diaphragmatic breathing exercises, it  can  

improve the function of  the autonomic nervous system , which regulates the general 

balance of the human body. 

 

Conclusion 

We live in a fast-paced, stressful world. In order to maintain our physical and mental 

health - additionally to the well know advices as balance diet, sufficient daily water 

intake, healthy sleep habits, regular physical exercises, satisfactory social 

interactions - it is advisable to start practicing regularly the slow diaphragmatic 

breathing exercises. 
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Abstract: Technological advances have occurred in every era, but they are not always seen 

as beneficial. Technostress refers to the negative effects of technology on human behaviour 

and decision-making, as well as the physical effects on the body. The constant flow of 

information and the need to learn and use different tools and devices contribute to 

technostress. Not everyone is receptive to new technologies and finds it difficult to adapt, 

which can increase inequalities in society. In the 21st century, technological developments 

are having a significant impact on people's lives and this article examines whether society is 

ready to use these tools effectively or whether it is fearful of the industrial revolutions 

underway. We use a quantitative study focusing on young people's perceptions of technology 

to analyse the impact. The paper also discusses coping mechanisms and possible solutions 

to mitigate the problems caused by modern technology. 

Keywords: technostress, self-driving cars 

1 Introduction 

Technostress is a problem that describes the stress and pressure caused by 

technology in people's lives. This problem is caused by the inexperience of new 

technologies, where people make mistakes or rush to use technology, which reduces 

efficiency and quality of work. Technostress can trigger long-term mood swings 

and acute depression, and can increase people's insecurity and social isolation at 

work. Information overload is one of the main factors contributing to technostress. 

People are unable to distinguish between important and irrelevant information and 

often have to deal with too much information at once, leading to confusion and 

decision-making difficulties. [1] [2] [3] [4] 

And brain freeze occurs when the brain becomes overloaded and cannot function 

properly. The rise in technostress is a consequence of technological advances over 

the past decades. People are increasingly exposed to the demands of machines and 

new technologies, which contributes to the development of technostress. The easy 

accessibility of information and the constant flow of data put additional pressure on 

people. People's bad feelings about new technologies often stem from a lack of 
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understanding of these technologies. Rapid changes in technology also make it 

difficult for people to keep up and learn how to use them. New technologies require 

more and more processing and memory, which may be beyond the typical 

capabilities of humans. Technostress is a growing problem due to the rapid 

development of the ICT industry. People have to adapt constantly to new 

technologies, which are becoming increasingly complex and alien. This increases 

stress and uncertainty in people's daily lives. [5] [6] [7] 

In sum, technostress is a problem of stress and pressure caused by technology in 

people's lives. Information overload, technological invasion, rapid technological 

change and technological inexperience all contribute to technostress and exacerbate 

negative feelings. It is important for people to be aware of technology and learn to 

adapt to new developments to reduce the impact of technostress on their lives. [8] 

[9] [10] [4]  

Technological progress is impacting people's lives in the 21st century. New 

technologies create opportunities to expand knowledge and skills, but not everyone 

is able to respond and learn quickly to new changes. New technologies can improve 

society's well-being and quality of life, but they can also increase generational and 

socio-economic disparities and create individual inequalities. I used a quantitative 

study to analyse young people's perceptions of technology, to see if we are ready to 

use sophisticated devices and systems or if we are more apprehensive about the 

process of industrial revolutions. [11] [12] [13] [14] [15] 

2 Technostress 

We were always suspicious of the technology because of its reliability. Although 

we use advanced technologies that can be flawed, we do not consider them reliable 

because of their unreliability. For people, technology creates unpleasant memories 

and fear because it can betray and violate their lives. Undesirable technological 

advertising causes difficulties and fears for people because it can easily violate their 

privacy. People today are afraid of social media and online presence as personal 

information can be easily accessed and leaked. However, jobs, friends and families 

are putting pressure on people to be present online. The use of ICT is now essential 

for efficiency and connectivity, and people can miss important events and 

information if they do not use it. The Covid19 epidemic has exacerbated this 

situation, where people need the use/assistance of a computer or other smart device 

to work. [16] [17] 

Technostress is a complex phenomenon that is perceived differently by different 

demographic groups. Older generations are generally less accustomed to new 

technological developments than younger generations. Educational attainment may 

also influence the level of technostress, as those with lower levels of education tend 

to experience less technostress. This is probably because lower educated people 
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work in areas where they use less advanced technological tools and are therefore 

less exposed to technostress. Employed people tend to experience higher 

technostress than unemployed people, as work stress and information overload are 

part of their daily lives. The unemployed tend not to have the latest technological 

tools, so they feel less unreliable and can cope with technostress more easily. 

Positive perceptions of individuals' lives can also influence technostress, as those 

who have a positive view of their lives are less likely to feel stressed by technology. 

[18] 

In addition to technostress, techno-fatigue is also experienced by those who 

experience technostress. Technostress is also associated with work flexibility and 

work-family problems. People who are satisfied with their lives, identify with their 

profession or are ambitious in their career are less likely to experience 

technophobia. [19] [20] 

It is important to emphasise that it is not only demographic characteristics that 

influence the level of technostress, but also the relationship between different areas 

of an individual's life and technological difficulties. Therefore, individuals need to 

develop strategies to help them cope with technostress. This could include, for 

example, a positive view of life as a whole, work-life balance, flexibility and career 

development opportunities. [21] [22] [23] 

In conclusion, technostress has different effects on different demographic groups 

and a number of factors influence its perceived level. Age, education and different 

aspects of individual life all play a significant role in the development and 

management of technostress. It is important for individuals to find their own stress 

management strategies in order to be able to deal effectively with technology stress 

and maintain a healthy balance. 

3 Self-driving cars 

Autonomous vehicles are currently available for both public and private transport, 

although their use is limited and their take-up is not growing rapidly. Presenting 

data from an international study, the paper discusses the trust in autonomous 

vehicles and the factors influencing it. The study identifies the main threats, 

quantifies their prevalence and explores the reasons for fear of autonomous 

vehicles. People who have not yet adopted autonomous vehicles express concerns 

about the potential negative consequences, such as hacking, system failures or lack 

of control. [24] [25] 

At the same time, advocates of autonomous vehicles promise positive effects, such 

as faster reaction times and increased computing power. They claim that these 

vehicles can fit well into the transport network of smart cities and have a positive 

impact on society, carbon emissions and the natural environment. [24] [25] 
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Self-driving car technology still raises many questions. While a fully autonomous 

car is unlikely, autonomous vehicles aim to demonstrate modes of transport where 

human supervision is not essential to perform certain tasks. Autonomous vehicles 

are capable of performing their tasks autonomously, but a human driver must always 

be present, unlike autonomous systems, which do not require human involvement. 

[26] 

There are six different levels of autonomy, with level 5 being the highest, where the 

vehicle performs all tasks autonomously. Legal and moral concerns make people 

less willing to hand over control of their car to an autonomous system. However, 

the introduction of autonomous cars in the EU is controversially influenced by the 

1968 Vienna Convention on Road Transport, which requires all vehicles to have a 

driver. In the US, however, the day of self-driving cars is approaching and the 

National Highway Traffic Safety Administration (NHTSA) has issued new 

guidelines for self-driving cars. [26] [27] 

All car manufacturers must ensure that self-driving cars are safe for both passengers 

and road users. Standards have been revised and clarified to ensure that cars meet 

federal motor vehicle safety standards. These standards specify the characteristics, 

capabilities and test procedures that vehicles must have. [28] 

Self-driving cars are becoming increasingly available, but there are still many 

questions about their reliability and legal framework. Autonomous vehicles still 

require human driver assistance and EU laws restrict their deployment. In the US, 

however, government regulations and policies are increasingly supporting the 

development of self-driving cars. Safety and adherence to standards will play an 

important role for car manufacturers to create reliable and safe self-driving vehicles 

in the future. [29] 

Like all new technologies, self-driving vehicles raise some concerns in people. 

People have always feared the emergence of machines and industrial revolutions, 

especially the loss of jobs. But the concerns are not just about protecting jobs. 

Although self-driving cars may be the way of the future, it is not yet known whether 

they are safer than traditional modes of transport. While driving, unexpected 

situations often arise where sudden decisions have to be made. These decisions can 

be minor, such as whether to go through a yellow light, but there are also situations 

where decisions have to be made to risk lives. People are uncertain and nervous 

about new and unfamiliar means of transport. The history of automobility bears 

witness to this. Although the Wright brothers' flight in 1903 in the United States did 

not lead to instant air travel, there were similar questions about the reliability and 

safety of self-driving car technology. Car manufacturers are investing billions in the 

development of self-driving vehicles, but studies have shown that people are less 

enthusiastic about the introduction of new technology and more concerned. A study 

from the University of Michigan found that drivers still desire certain automated 

capabilities, but are reluctant to completely hand over driving to a vehicle. [30] [31] 

[32] 
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According to Accenture's consumer survey, nearly half of those surveyed would 

prefer to drive a self-driving car, while the other half would prefer a technology that 

allows them to take control if necessary. People are also concerned that the 

operation of a fully autonomous system is not fully regulated. In 2014, majorities in 

the US, UK and Australia expressed concerns about driverless vehicles. 

Interestingly, they were not willing to pay more for such convenience. However, 

the future of driverless cars is promising, with more than two-thirds of respondents 

predicting that 50% of cars will be self-driving by 2050, according to research. 

However, widespread adoption is still to come and user attitudes will change over 

time. It is important to consider the readiness and expectations of users to 

understand the barriers to the uptake of self-driving cars. Public perceptions of 

public transport are more positive, as people are more interested in cleanliness and 

comfort than in self-driving cars. Passenger satisfaction levels differ between men 

and women. Overall, although car manufacturers are constantly developing self-

driving technology, people's attitudes and readiness are still slow. [25] 

Among the technical developments, the readiness of users and observers is as 

important as the functioning of the technology itself. The readiness of users 

determines their willingness to participate in the testing and adoption of new 

technologies. In the case of self-driving vehicles, users' confidence in the 

technology is particularly important. Trust is a key indicator of ICT readiness. 

Building trust is a key step for the uptake of autonomous cars, as users perceive 

risks and expect increased safety when using intelligent systems. 

Self-driving vehicles also raise a number of ethical and societal issues. For the 

adoption of autonomous cars to be successful, it is important to take into account 

public concerns and ethical issues. In addition to reliability and safety, other factors 

such as user experience and comfort should be taken into account when designing 

autonomous vehicles. The automotive industry needs to be alert to the needs and 

concerns of the public so that the technology can truly achieve widespread 

acceptance. 

Programming autonomous vehicles involves particularly difficult ethical choices. 

One example is how the car should behave during the inevitable accident. Research 

and debate on the ethical issues of autonomous cars can help to make such decisions. 

Moral Machine is a platform developed by the Massachusetts Institute of 

Technology that gathers human opinions on moral issues related to autonomous 

cars. The answers to moral dilemmas have a major impact on the acceptance of 

autonomous vehicles. [33] 

Research shows that people generally agree that autonomous cars should cause 

fewer accidents. However, the results change when respondents imagine themselves 

as the person sitting in the car. It is therefore important to take into account the 

perspective of the people concerned when making ethical decisions. Not only the 

reliability and efficiency of the technology, but also the trust of users and society 

are key to the uptake of self-driving vehicles. Making ethical decisions and taking 
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into account public concerns is essential to increase the acceptance of the 

technology. [34] 

Self-driving cars are being developed and deployed in the transport industry. The 

hardware and software for these vehicles have already been created and the software 

is constantly being updated to make it as responsive as possible to its environment. 

The self-driving system can assess traffic conditions, select car behaviour and use 

the data to identify upcoming scenarios. However, the cars' software could pose a 

risk of hackers gaining access to the data and taking control of the vehicle. 

Therefore, developing and protecting security systems is a major challenge for car 

manufacturers and consumers. [35] 

Self-driving cars also pose ethical dilemmas and problems related to collisions, 

where self-driving cars have to give way to other vehicles. However, because of 

this, self-driving car "drivers" often encounter obstacles in normal traffic, which can 

be a disadvantage when making purchasing decisions. The confidence of road users 

is key to successful uptake, but lack of information and technological uncertainties 

can reduce this confidence. 

Information and communication about self-driving cars is important to convince 

and understand users. People need to become more familiar with these systems to 

overcome information gaps, reduce stress and anxiety, and increase perceived 

knowledge. User acceptance is influenced by the user's perception of the technology 

as user-friendly and useful. In the case of self-driving cars, the evaluation and 

criteria of benefits may differ for each user. [36] [37] [38] 

Overall, the development and adoption of self-driving cars poses many challenges 

and questions. Security and software protection is a key concern, as hackers can 

compromise the safety of cars and passengers. Solutions to ethical dilemmas and 

collisions also need to be found to ensure that self-driving cars respond 

appropriately. Social acceptance and people's trust are key to successful take-up, so 

information and communication about self-driving cars is important. 

4 The research 

We launched a quantitative study using an online questionnaire to examine the 

individual opinions of potential users/customers. The data cannot be considered 

representative as the sampling was based on convenience. However, the data can be 

considered relevant to the subject of our survey, as we were able to reach 666 people 

in the three-month period from January 2022 to April 2022. In order to determine 

whether there is a difference in responses by country of birth, we collected responses 

from 116 additional foreign respondents in addition to the majority of Hungarian 

respondents (N=550). Despite the relatively small number of non-Hungarian 

respondents, there were no significant differences in any of the countries surveyed 
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(Albania, Finland, Germany, Kazakhstan, Mongolia, Poland, Romania, Serbia, 

Slovakia, Poland and Mongolia). As a result, all the data collected are now presented 

together. Ten respondents chose not to disclose their gender, leaving a sample of 

368 male and 288 female respondents. The survey was able to reach a wide range 

of people aged between 12 and 70 years, but the average age of respondents was 

27.366 years, with a standard deviation of 10.978, indicating that respondents were 

largely young. 

Figure 2 shows how respondents were distributed by age. 

 

Figure 1. 

Age distribution of respondents 

The average age of the female population was slightly higher than the average age 

of the male population (28.326, standard deviation: 11.989), but this difference was 

not statistically significant due to the wide age range. Respondents' views on 

autonomous vehicles in general and self-driving cars in particular were mixed. The 

following distribution can be obtained by measuring the degree of confidence 

people have in such cars using the six autonomy phases mentioned earlier. 

 

Figure 2. 

The 6 stages of autonomy 

The majority of respondents, as shown in Figure 2, were only interested in the lower 

level of autonomy offered to their car. Only 6% of people would be interested in 
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using self-driving cars if the car had full control, and 15% would want to use the car 

if they could still take back and seize control if needed. These findings are in line 

with the global research described earlier. The vast majority of people are not yet 

ready for self-driving cars. 

 

Figure 3. 

Distribution of respondents 

The main question is whether there is a pattern of who is in favour of self-driving 

cars and who is against their introduction on roads. To assess this, we used the 

responses to the question "I would support the introduction of autonomous 

vehicles". Figure 4 shows the distribution of respondents. 

About half of the respondents (perhaps not as direct users or owners) would be in 

favour of the introduction of self-driving cars, which is in line with the data 

presented in Figure 4 and shows the resistance to the adoption of autonomous 

vehicles. In comparison, only a quarter of respondents were opposed. Only the 

sample of 470 respondents is included in the survey, as those who answered 

"maybe" in the middle do not support or oppose the idea of autonomous cars. The 

proportion of those opposed to autonomous cars was interestingly balanced by 

gender, as shown in the table below. However, men were more likely than women 

to approve of driverless cars. Acceptance of autonomous cars can therefore be 

considered a gendered issue, which is fully supported by the global literature cited 

earlier. 
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 What is your name? Total 

Male Female 

Does not support the introduction of autonomous vehicles 78 79 157 

Supports the introduction of autonomous vehicles 208 105 313 

Total 286 184 470 

Table 1. 

Distribution of respondents by gender and attitude towards autonomous vehicles 

Our study shows that those who want self-driving cars have a unique characteristic. 

In the table below, we present only those values examined in our questionnaire 

where the means for and against self-driving cars differed significantly. 

 

  

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 
(2-

tailed) 

Mean 

Diff. 

Std. 

Erro
r 

Diff. 

I would be afraid of self-driving 

cars in my environment 

* 17,165 ,000 13,567 475 ,000 1,652 ,122 

Self-driving cars will have a 

positive impact on emissions 

* 19,269 ,000 -14,127 475 ,000 -1,499 ,106 

Self-driving cars will have a 
positive impact on society 

*
* 

,971 ,325 -21,211 311,78 ,000 -1,980 ,093 

Self-driving cars will reduce the 

number of accidents 

* 14,153 ,000 -22,519 475 ,000 -2,023 ,090 

Table 2. 

The difference between those who want self-driving cars and those who don't. 

As the data above shows, proponents of automated vehicles believe that 

autonomous cars will have a positive impact on society, carbon emissions and 

ultimately our natural environment. This is because they will have much faster 

reaction times than humans, thanks to their improved sensing systems and 

computing power. On the flip side, individuals who oppose autonomous vehicles 

are also concerned about their ability to drive through their neighbourhoods. 
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Levene's Test 

for  

Equality of 
Variances t-test for Equality of Means 

F Sig. t df 

Sig.  

2-

taile

d 

Me

an 

Dif

f. 

Std. 

Error 

Diff. 

Fear: hackers tampering with your car *

* 

1,709 ,192 4,07

1 

328,46

8 

,00

0 

,55

7 

,137 

Fear: the self-driving system will break 

down 

* 34,534 ,000 7,57

4 

475 ,00

0 

,81

9 

,108 

Fear: The car decides differently than I 
want it to. 

* 13,075 ,000 9,26
4 

475 ,00
0 

1,04
8 

,113 

Fear: Fear of new technology * 6,691 ,010 7,63

9 

475 ,00

0 

,92

8 

,121 

Fear: people (in different professions, such 

as drivers) losing their jobs. 

*

* 

3,473 ,063 6,24

1 

289,25

2 

,00

0 

,85

7 

,137 

Fear: control cannot be regained * 17,769 ,000 7,19
0 

475 ,00
0 

,92
0 

,128 

Fear: losing the joy of driving * 11,664 ,001 7,15

0 

475 ,00

0 

,97

4 

,136 

Fear: personal data security cannot be 

guaranteed 

*

* 

,467 ,495 6,61

0 

317,85

9 

,00

0 

,83

6 

,127 

Table 3. 

Differences in the importance of different fear factors 

Although there is typically a greater fear of possible bad outcomes, such as hacking, 

system failures or lack of control, among people who are not yet prepared for 

autonomous cars, the fear is activated differently depending on the specific concern. 

The table below highlights that anxiety varies significantly in all circumstances, 

although the difference is largest when decisions are made in a way other than by 

the manager and smallest when hacker risk is present. These concerns and potential 

benefits aside. 

 

Summary 

The emergence of self-driving cars as a new technological development has a major 

impact on society. In many cases, lack of acceptance is a barrier to progress. The 

use of autonomous cars in private transport is still in its early stages, although they 

have become an integral part of public transport in many cities. Although the 

hardware and software for autonomous systems have been developed, their use is 

still limited. The study also found that women were generally less receptive and 

open to autonomous cars, which is in line with their main perceived concerns. 

Manufacturers should therefore be prepared to serve the needs of both genders 

independently. The article also explores why more than half of respondents 
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expressed fears of autonomous cars and how these fears differ between men and 

women. 

The results show that those who are not yet ready for autonomous cars are mainly 

concerned about potential negative outcomes, such as hacking, system failures and 

loss of control. However, it is not clear whether these concerns are the main cause 

of their pessimism or merely a consequence. On the other hand, proponents of 

autonomous vehicles believe they will have a positive impact on society and the 

environment, offering improved reaction times through advanced sensor systems 

and computing power. This different attitude could potentially be both a cause and 

an effect of the way individuals perceive autonomous vehicles. 

Overall, this research helps demystify some aspects of trust in autonomous systems, 

providing valuable insights for manufacturers and policy makers. By addressing the 

concerns raised in this study, they can pave the way for the seamless integration of 

autonomous cars into the private transport networks of future smart cities. 
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Abstract: We are probably at a significant turning point when we think about the long-term 

stability of the entire global food, agriculture and trade market. The vulnerability of the 

global food system has become particularly evident in the last few years due to major 

disruptions in food supply chains, which have caused profound shocks to the global food 

supply, affecting the poorest and most vulnerable populations the most. Prices may remain 

at historically high levels for the long term, further exacerbating food insecurity and 

inflation, which was already high due to the effects of the pandemic. The study reviews the 

main risk factors that can affect global food security due to the cascading effects of the 

pandemic, the Ukraine-Russian war and global warming. 
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1 Introduction 

We are probably at a major turning point when we think about the long-term 

stability and security of the entire global food, agriculture and trade market. This 

turning point, however, is by no means a new one, but merely an acceleration of the 

cumulative effects of the past period by the Ukrainian-Russian conflict. 

International cooperation on food security has long been of concern to the 

international community. The creation of the Food and Agriculture Organization 

(FAO) in 1943 was one of the first tangible results of global concerns about food 

security. The second turning point was the world food crisis of 1972-1974, which 

led the UN General Assembly to establish the International Emergency Food 

Reserve or IEFR. Between 2005 and the summer of 2008, wheat and maize prices 

tripled and rice prices increased fivefold, triggering food riots in almost two dozen 

countries and pushing a further 75 million people into poverty [1]. (Fig.1) 
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Figure 1 

Food crises points, FAO Food Price Index (FFPI) 

There has been some recovery in prices, but the underlying problems that triggered 

this latest crisis persist: low stocks, a growing population and flattening crop 

growth. The situation is exacerbated by climate change, with warmer production 

seasons, increasing water scarcity and increasingly extreme weather. These 

problems have not disappeared, but have been compounded in a short time. Our 

current food supply system is highly dependent on two factors: the global supply 

chain and modern high-yield production techniques. 

Although intensive farming guarantees the highest yields, modern farming methods 

rely on the availability of sufficient quantities of cheap water and fertilizers. 

However, most fertilizers and pesticides are fossil fuel-based, and we also need 

fossil fuels to run modern machinery. In the summer of 2022, Europe experienced 

its worst drought in 500 years [2]. Nearly half a century of intensive irrigation, 

fertilization, pesticide use and monoculture has not been kind to soil and 

groundwater. According to a study by the Ukrainian Academy of Sciences, for 

example, more than 40% of all agricultural land in Ukraine could lose fertility [3]. 

And the growing demand for food, feed and bio-fuels has clearly become a major 

driver of tropical deforestation. 

The vulnerability of the global logistics supply chain became clear in 2021-22, first 

due to closures, consumer panic buying and hoarding during the pandemic, followed 

by the problem of declining production rates due to restrictions, and finally the 

difficulties of restarting. During the Covid-19 pandemic, supply chains were 

exposed to unprecedented disruption, uncertainty and risk, highlighting the 

interdependence of the global system. The latest shocks, the war in Ukraine and 

sanctions against Russia, further weakened production routes that cut across 

multiple countries and were already severely disrupted by Covid-19 [4]. The UN 
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estimates that the number of food insecure people worldwide could be at a 15-year 

high as, in addition to the effects of the pandemic and climate change, the war in 

Ukraine has a major impact on global food security [5]. It is predicted that harvests 

will continue to decline in much of the world in the future, raising the specter of a 

perpetual food crisis. 

Food security can be described in several ways. One such definition includes the 

challenges associated with adequately feeding populations in developing countries, 

both at the household and at the national or regional level, especially in times of 

external stress. In developed countries, food security at the household level is most 

commonly defined in relation to food affordability and access for low-income 

consumers. The traditional definition of food security is the FAO's 1996 definition: 

“Food security exists when all people have access at all times to sufficient, safe and 

nutritious food to meet their dietary needs and food preferences for an active and 

healthy life” [6]. The term can also be used in the context of national 'self-

sufficiency', in terms of whether a country, such as Hungary, can meet its own food 

needs. The OECD defines food security as "the concept that does not support the 

opening of domestic markets to foreign agricultural products on the principle that a 

country should be self-sufficient to the maximum extent possible to meet its basic 

nutritional needs" [7]. 

1.1 The Russian-Ukrainian conflict 

On 21 February 2022, the day after the Winter Olympics, Putin signs decrees 

recognizing the independence and sovereignty of the so-called Luhansk People's 

Republic (LNR) and Donetsk People's Republic (DNR) at a Kremlin ceremony and 

orders Russian troops to be sent to the separatist territories. Three days later, in the 

early morning, Russian troops cross the Ukrainian border and launch missiles at 

Ukrainian cities, airports and other strategic targets. Putin describes the invasion as 

a "special military operation". Russia's military attack on Ukraine has prompted 

other countries to impose extraordinary, coordinated economic sanctions against 

Russia (and to a lesser extent Belarus). The measures are aimed at restricting normal 

trade and financial links with Russia and potentially crippling its economy, all in 

the hope of deterring Putin from waging and then continuing a war. However, the 

scope and severity of these measures vary widely, and their impact on the Russian 

economy will only be felt in the long term (Russia was already subject to Western 

sanctions after the invasion and annexation of Crimea in 2014, which did not deter 

escalation). Moreover, sanctions have a serious impact on the economic activity of 

other countries [8]. 

The first strikes were directed against Ukraine's military infrastructure, airports, air 

defense facilities and other strategic targets, but when the expected military 

successes did not come, Russia switched to a scorched earth policy. Seaports were 

closed, Russian invaders targeted infrastructure, stole agricultural equipment and 

thousands of tons of grain from Ukrainian farmers in the occupied territories, and 

targeted food storage sites with artillery [9]. Russian attacks on key agricultural 
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infrastructure centers destroyed large quantities of food. The blockade of Ukrainian 

ports has stifled the country's exports, cutting off a key source of income and 

exacerbating a global food crisis that could force millions of people to migrate. 

Global food and energy prices have soared to record highs, with millions of tons of 

grain and vegetable oil stuck in Ukraine. Recent events in Syria have highlighted 

what the massive destruction of the Russian military could mean for Ukraine and 

the world. Syria's gross exports amounted to $11.9 billion in the year before the war, 

but will be a mere $0.8 billion in 2020 [10]. 

2 Methodology 

For researchers with a broad perspective, especially when dealing with timely and 

changing topics, "grey literature" can be an important source of information. Grey 

literature is the set of materials and research produced by organizations outside 

traditional commercial or academic publication and dissemination channels [11]. I 

have delineated seven food supply chain risk groups that defined the scopes to be 

monitored in this study. I developed a tailored search plan through Google, targeted 

websites and news reports, supplemented with relevant peer-reviewed articles from 

e.g. Google Scholar, EBSCO and Researchgate databases. I used the following 

search terms: 'Ukraine', 'Russia', 'war', 'conflict', 'food security' as well as keywords 

for each of the identified broader areas. The searches were run between January and 

February of 2023. 

3 Risk factors 

The conflict threatens not only short-term but also long-term food security in several 

ways (Table 1). 

Trade  a sharp and steep drop in shipments 

from both countries, shortages of 

goods  

Price risk  steep increases in food, raw material 

and energy prices  

Logistics  damage to roads, rail networks, sea 

ports, storage facilities  

Cultivation and production  condition of crops in the soil, planting 

of next seasonal crops, field damage, 

water pollution, food processing, 

impacts on labor  

Energy, energy carrier dependent  fuel, electricity, fertilizers, pesticides, 

lubricants  
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Financial  exchange rate fluctuations, significant 

devaluation of foreign currencies, 

insolvency, financing problems, 

reduced economic growth, transport 

insurance premiums  

Political  land ownership issues  

Table 1.  

Risk factors (own editing) 

3.1 Price risk 

The USDA forecasts that Ukrainian wheat production will fall by 35% a year and 

corn production by more than 50%. Worldwide, 26 countries import at least half of 

their wheat from Russia and Ukraine. Indonesia receives 28%, Bangladesh 21%, 

while Egypt imports almost 80% of its wheat from Ukraine and Russia [12]. The 

main destinations for maize exports from Ukraine are countries with upper-middle 

economies such as China, the Netherlands and the Republic of Korea. Ukraine 

supplies 55.55% of China's maize imports [13]. Between 1993 and 2005, per capita 

pork consumption in the world's most populous country increased by 45%. Large-

scale integrated industrial units depend on breeds fed a mixture of high-tech maize, 

soybean meal and supplements for rapid growth [2]. The situation is similar in the 

European Union. In the edible oil market, Ukraine and Russia are the world's largest 

exporters of sunflower seeds and oil, together accounting for more than 50% of 

world production (Table 2). 

 

Commodity Ukraine Russian 

Federation 

Belarus Total 

Wheat  10% 24%  34% 

Maize  15% 2%  17% 

Barley  13% 14%  27% 

Sunflower oil  31% 24%  55% 

Sunflower cake  61% 20%  81% 

Finished Fertilizers   16% 6% 22% 

Potash  21% 17.6% 39% 

Table 2.  

Percentage share of global exports 2021, Source: FAO 

According to FAO simulations, the number of undernourished people globally 

could increase by 8-13 million in 2022/2023, with the largest increases in Asia-

Pacific, sub-Saharan Africa, the Middle East and North Africa [15]. 
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3.2 Inflationary pressures 

As for maize, oilseeds and fertilisers, the effects of low stocks and high prices could 

spill over, pushing up the prices of other commodities. The FAO recently 

announced that the global food price index reached an all-time high in February, 

after rising steadily for most of last year (Figure 2) [16]. 

 

 

Figure 2 

Food crises points, FAO Food Price Index (FFPI) 

According to the World Bank's April 2022 "Commodity Market Outlook" report, 

the war in Ukraine has altered the global trading system, production and commodity 

consumption in such a way that prices could remain at historically high levels until 

the end of 2024, exacerbating food insecurity and inflation [17]. 

3.3 Supply Chain 

Prior to the invasion, more than 90% of cereal and vegetable oil exports were made 

via sea routes. Russia blockaded Ukrainian ports in March and April. By mid-May, 

almost 70% of grain was being exported by rail, thanks to new rail transport 

corridors to the east of the country, but it is unlikely that Ukraine will be able to 

deliver all the grain the world was expecting, especially as the conflict could cause 

further damage to land transport infrastructure. The larger shipping companies 

suspended shipments to and from Ukraine and Russia, citing unpredictable 

operational consequences. The increase in insurance premiums for ships intending 

to dock in the Black Sea region could further exacerbate the already high cost of 

maritime transport [15]. 

3.4 Fossil Addiction 

Russia plays a key role in the global energy market. Agriculture uses large amounts 

of energy directly in the form of fuel, gas and electricity, and indirectly through the 
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use of fertilizers, pesticides and lubricants. Russia is the number one, two and three 

exporter of fertilizers based on different bases. Along with Belarus, nearly 60% of 

EU fertilizer imports come from this region [21]. The current fertilizer shortages 

and high prices are a major concern, mainly due to the long-term decline in yields. 

3.5 Outlook 

Domestic food price inflation remains high around the world. However, FAO Food 

Price Index marks 12th consecutive monthly decrease (). 

The National Oceanic and Atmospheric Association (NOAA) Climate Prediction 

Center has issued an El Niño Watch. El Niño likely to increase global average 

temperatures and alter rainfall patterns for 2023 and 2024, additionally could 

exacerbate the impacts of recent extreme weather events (). 

Protectionism and food security concerns are on the rise. Following Russia’s 

invasion of Ukraine, trade-related policies imposed by countries have surged. The 

global food crisis has been partially made worse by the growing number of food 

trade restrictions put in place by countries with a goal of increasing domestic supply 

and reducing prices. 

 

Conclusions 

The short-term solution to minimize disruption to global supply chains is obviously 

to find alternative sources of lost crops and raw materials and to try to reduce 

consumption. However, the current crisis also highlights the high dependency of 

most countries' food systems on imported inputs such as fossil fuels, fertilizers and 

feed, which confirms the need to fundamentally transform agriculture and food 

systems towards sustainability. Efforts should be made to promote new food 

production systems such as aquaponics and hydroponics, short supply chains and 

circular economies, although the benefits of these will undoubtedly only be felt in 

the long term. 
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