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Abstract 

 

This research analyses the presence and application of new and modern technologies in micro-enterprises through the 

aspect of technology as a resource and a factor that affects business performance. The research has included a sample of 

121 micro-entrepreneurs running their businesses in region Slavonia and Baranja in Croatia. The aim of this research is 

to present the results of empirical research about the present level of application of modern technologies in micro-

enterprises, conducted on a sample of 121 micro-enterprises from the three activities: manufacturing, construction and 

agriculture, fisheries and forestry. Also, in this paper was made comparative analysis with research results conducted in 

2016. on a similar sample of micro-enterprises. Here were applied appropriate statistical and mathematics methods for 

data collection, evaluation and analyzing. It was found that there is an increase of the presence of modern technologies in 

analyzed micro-enterprises. 

 

Keywords: Micro-enterprises; New and modern technologies; Investments; Knowledge and skills; Slavonia and Baranja 

region 

 

 

1. Introduction  

 

Micro enterprises have a growing contribution to the economic growth of the Croatian economy and according to the 

Small Business Development Promotion Act, which complies with Commission Recommendation 2003/361 / EC of 6th 

of May 2003, represent natural or legal persons that yearly employ less than ten workers, realize a total annual income in 

the amount equivalent to EUR 2,000,000.00, or have total assets if they are profit tax payers, i.e. fixed assets if they are 

income tax payers in the amount equal to EU 2,000,000.00. [1] 

Small and medium-sized enterprises in the Republic of Croatia have been recorded continuous growth and 

development for the last 20 years. Micro enterprises have a growing share in the total number of companies in the Republic 

of Croatia, but in 2018 compared to 2017 they recorded a decline in the share of employment, total revenues and exports, 

and from 2014 to 2018 average number of employees decreased. In 2017 and 2018, they achieved a positive consolidated 

financial result, with an increase in profit in 2018 by 7.2%. [2] It can be seen that micro-enterprises have made progress 

in achieving financial results by comparing their contribution to the economy a few years ago. Five years ago, the data 

were as follows [3]: 
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• They had a growing share in the overall number of enterprises in the Republic of Croatia (83.7% in 2013, 89.28% 

in 2014, 89.05% in 2015.), 

• In 2014 they employed 24.38% of the overall number of employees in small, medium and large enterprises, and in 

2015 they recorded an increase in employment of 1.26% and have employed a total of 24.44% of the overall 

number of employees in the enterprise, 

• In 2015 compared to 2014, they had recorded overall revenue growth of 1.89%, which represents 10.49% of 

general entrepreneur’s turnover,  

• In 2015 compared to 2014, they had reduced the overall realized negative consolidated financial result of 3.20%, 

which amounts to HRK -2,344,403,000.00. 

 

These data indicate an increasing contribution of micro-enterprises to the Croatian economy, and the fact that a many 

micro-entrepreneurs have reduced the number of employees and their income. Compared to small and medium-sized 

enterprises, micro-enterprises have limited human, organizational, technical and financial resources. The constraints and 

obstacles to small businesses` growth have been the subject of research by Grimsholm and Poblete [9]. 

 

The results of their study as the main internal and external barriers to small business development are lack of access 

to finance, competition, trade barriers, managerial competencies, lack of skilled labor, low investment in research and 

development and new technologies. It can be assumed that companies can remove or reduce barriers to growth and 

development by ensuring access to finance, improving managerial competencies, educating and qualifying the workforce, 

and increasing investment in research and development, to ensure conditions for more innovative, competitive, and 

ultimately more successful businesses. According to Karić [8], the following resources are of the most significant 

importance for the development of a company: 

 

1. Raw material resources - refer to raw materials from natural sources. They are related to the extractive industry. 

2. Energy resources - in a broader sense, energy resources can be included in raw materials and refer to energy sources 

used in production processes (oil, gas, electricity, etc.). 

3. Technical resources - refer to production capacities and require high investments and monitoring of technological 

development. 

4. Technological resources - are essential for the development of propulsive activities and relate to knowledge and 

scientific-technical achievements applied in business. 

5. Financial resources - represent the company´s monetary assets that determine the company´s financial capacity and 

affect the amount of investment in development. 

6. Human resources - refer to the company` s human resources and include all the knowledge, skills and competencies 

of employees. 

 

The problem in the business of micro-enterprises arises when some of the listed resources are missing, or there is not 

enough knowledge about their use. Due to the above, micro-enterprises have business problems, which is manifested by 

a reduction in the number of employees, a decrease in income and a negative financial result. According to the data 

mentioned above, it is evident that micro-enterprises in the Republic of Croatia are in a situation where there is a trend of 

decreasing the number of employees and decreasing revenues in the past few years. 

 

If this trend continues, there is a possibility of more unsuccessful operations of micro-enterprises and disruption of 

micro-enterprises´ contribution to the growth and development of the Croatian economy. This indicates a possible 

problem in enterprises´ business and suggests the need for research and analysis of the presence of technology resources 

in micro enterprises as one of the factors of growth and development. The assumption in this research is that the applying 

of the new and modern technologies enables the improvement of operational business, which can result in a more 

successful business. Activities and methods by which new technologies can be introduced into the business of micro-

enterprises can go through the following vehicles [4]:  

 

• the interaction with suppliers and customers and the technical analysis of competitors products, 

• acquisition of new equipment and machinery, 

• the movement of personnel, 

• interaction with research and development activities and with technology broker – extension services. 

 

Following the above, this research collected data on the importance and impact of individual factors on business 

performance, applying of certain knowledge and skills of employees in micro-enterprises, and the types of investments 

in micro-enterprises. These data will form the basis for concluding the presence of new and modern technologies in micro-

enterprises. One of the performance factors is new technologies and, therefore, the aim of this paper is to examine the 

presence of modern technologies in micro-enterprises. Based on the obtained results, conclusions will be adopted about 

the presence of modern technologies in micro-enterprises. 
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2. Research methodology 

 

2.1. Research question   

 

Research material and research question are defined under the assumption that previous scientific research and expert 

analyses in the Republic of Croatia on Croatian micro-enterprises´ business have not fully identified all the factors, causes 

and reasons for successful business of micro-enterprises. In order for micro-entrepreneurs to operate effectively, they 

must be aware of their internal and external barriers and limitations in which they operate and of their strengths and 

potentials, i.e., internal resources. Therefore, the emphasis in this paper is on the resource of technology. The fundamental 

research question is: What is the level of presence of resources of new and modern technologies in micro-enterprises and 

what is their impact on the business of micro-enterprises? 

 

2.2. Sample and data collection 

 

For the purposes of this paper, empirical research was conducted using an online survey questionnaire to determine 

the presence of modern technologies in micro-enterprises in the region of Slavonia and Baranja in agriculture, forestry 

and fisheries (A), manufacturing (C) and construction (F).  To find a sample and data on micro-enterprises in five counties 

in the region of Slavonia and Baranja from the above activities, a database of business entities in the Republic of Croatia 

in the Digital Chamber, available on the website of the Croatian Chamber of Commerce, was used. According to the 

Small Business Development Encouragement Act [5], criteria for classifying enterprises were used to define the sample 

selection criteria, considering the dominant quantitative criteria for the number of employees and the amount of income 

generated.  

 

The research population is micro-enterprises according to the following defined criteria: 

• active companies that submitted the annual financial report for 2018 

• the number of employees at the end of 2018 (from 0 to 9), 

• total annual revenues generated in 2018 (up to HRK 15 million), 

• their registered office is in one of the five counties of the region of Slavonia and Baranja, and 

• include activities A, C and F according to the National Classification of Activities [6]. 

 

By filtering the database according to the above criteria, a total of 2474 micro-companies met these criteria in the 

region of Slavonia and Baranja. Information on e-mail addresses was requested via e-mail about the Croatian Chamber 

of Commerce and the Croatian Chamber of Trades and Crafts, but due to current legislation, they could not meet the 

author's request. E-mail data was obtained through an Internet search, which was a time-consuming activity and an 

obstacle and limitation to this research. Out of 2474 micro-enterprises, only 445 had a valid e-mail address, which is 

17.98%. 121 entrepreneurs answered the survey and the obtained answer rate was 27.19%, but the entrepreneurs did not 

answer certain questions, so the accepted answer rate for some questions is slightly lower. According to Pološki Vokić 

[7], this represents a satisfactory rate because the rate of return of 20% is often set in the world as a marginal rate of 

return. 

The online survey questionnaire was created using LimeSurvey software to prepare and conduct an online survey. 

Questions related to the presence of the application of modern technologies were taken from the survey questionnaire 

from the research on the success factors of micro-enterprises in the Republic of Croatia [1], which was conducted in 2016. 

During the data processing, an increase in the number of employees was noticed in some companies compared to the end 

of 2018, but since the issues related to investments in technologies included the period of the previous three-year operation 

of micro-companies, the answers of these companies were considered. An online survey for this paper´s purposes was 

conducted from 27 February 2020 to 15 July 2020. The advantages and disadvantages of the applied data collection 

methodology are reflected in the more difficult availability of micro-entrepreneur’s online contact data, but a high 

percentage of complete responses. 

To compare the data with the results from 2016, the results of the research on the success factors of micro-enterprises 

were used [1]. The method used was a survey using a highly structured questionnaire on a sample of the target population 

of micro-enterprises in the Republic of Croatia from three activities: processing industry, agriculture, forestry and fishing 

and construction industry, whose business headquarters are in the area of five counties that make up the region of Slavonia 

and Baranja, which are: Požega-Slavonia County, Osijek-Baranja County, Brod-Posavina County, Vukovar-Srijem 

County and Virovitica County. The sample consisted of 1,295 micro-enterprises that are active, have submitted annual 

financial reports for 2015 and in accordance with the Encouraging Small Business Development [5] belong to the category 

of micro-entities of small economy. A total of 112 micro-enterprises responded to the questionnaire, a survey was 

conducted by phone in June and July 2016. We used appropriate statistical and mathematical methods for the generation 

and interpretation of research results (descriptive statistics with graphical presentation of data, parametric and non-

parametric statistics tests). The questionnaire was intended for micro-enterprises owners and entrepreneurs / managers in 

micro-enterprises, since these persons are most familiar with enterprise’s business operations, especially when it comes 

to micro-enterprises with one or two employees. 
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When processing data collected by survey research, it was used descriptive and inferential statistics procedures. 

Details of the sample and the responses to individual questions are described by means of response frequency, and for the 

questions that were asked on a scale of five categories of answers (questions that sought the agreement or indication of 

the intensity or frequency of certain actions) averages are also listed (arithmetic means). 

 

3. Results and Discussions 

 

The following descriptive results were obtained by applying appropriate statistical and mathematical methods. The 

descriptive statistics of the survey sample and the share of micro-enterprises surveyed by the county are presented in 

Table 1. To gain insight into the regional specifics of micro-enterprises business performance. A sample was made up of 

micro-enterprises from five counties that make up the region of Slavonia and Baranja. It can be noticed that the distribution 

of micro-entrepreneurs who responded to the survey in 2016 is evenly distributed by individual counties, while in the 

2020 sample, there are larger deviations. 

A higher response to the survey in Brod-Posavina County is visible. In 2016. the majority of responses were collected 

from micro-enterprises from the processing industry, a total of 63 companies (56.3%), almost a third of those surveyed 

micro-enterprises are from the construction industry, 37 of them (33%), while enterprises involved in agriculture, forestry 

and fisheries have the smaller share, i.e., 12 participants (10.7%). According to the data on the structure of respondents 

by activities in 2020, there is a decrease in the share of manufacturing and construction, and an increase in the number of 

respondents from agriculture compared to the sample structure from 2016. 

 

Variables 
Number of micro-

enterprises 
Share (in %) 

Number of micro-

enterprises 
Share (in %) 

County 2016. 2016. 2020. 2020. 

Brod-Posavina 27 24.1 53 43,8 

Osijek-Baranja 28 25 17 14,05 

Poega-Slavonia 10 8.9 28 23,14 

Virovitica-Podravina 21 18.8 10 8,27 

Vukovar-Srijem 26 23.2 13 10,74 

Total 112 100 121 100 

Activities 2016. 2016. 2020. 2020. 

Agriculture, forestry and 

fisheries 
12 10.7 44 36,37 

Manufacturing 63 56.3 42 34,71 

Construction 37 33 35 28,92 

Total 112 100 121 100 

 

Table 1. Descriptive statistics  
 

Year  Loss in business Profit in business No answer Total 

2016. 45 

40,18% 

59 

52,68% 

8 

7,14% 

112 

100,0% 

2020. 8 

6,61% 

87 

71,9% 

26 

21,49% 

121 

100,0% 

 

Table 2. Structure of micro-enterprises according to financial result 

 

According to the structure of the sample from research in 2020, there is an increase in the number of surveyed 

companies that operated with a profit and an increase in the number of respondents who did not answer regarding the 

company`s financial result. Due to the smaller number of companies operating at a loss in the 2020 survey sample, it was 

not possible to perform nonparametric statistical tests to prove the correlation of the given variables with the business 

performance and it is not possible to make a comparison of all the results of these two surveys.  

In the questionnaire, micro-entrepreneurs were asked to rate the importance and influence of several factors on their 

enterprise´s current operations (1 - the least important / the least impact on success, 5 – the most important / the biggest 

impact on success). Table 3. presents the frequency of certain answers, as well as their arithmetic means. 
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 2016. 2020. 

Factor 1 2 3 4 5 𝑿̅ 1 2 3 4 5 𝑿̅ 

Continuous 

investment in 

research and 

development 

0 

0.0% 

5 

4.5% 

17 

15.3% 

30 

27.0% 

59 

53.2% 
4.29 

8 

6,61% 

5 

4,13% 

32 

26,45% 

34 

28,1% 

42 

34,71% 
3,85 

Innovations 
0 

0.0% 

3 

2.7% 

16 

14.4% 

27 

24.3% 

65 

58.6% 
4.39 

3 

2,48% 

8 

6,61% 

31 

25,62% 

29 

23,97% 

50 

41,32% 
3,94 

Modern 

management 

methods 

2 

1.8% 

2 

1.8% 

40 

36.4% 

33 

30.0% 

33 

30.0% 
3.85 

7 

5,79% 

8 

6,61% 

24 

19,83% 

43 

35,54% 

39 

32,23% 
3,82 

Formal and 

informal 

employee 

education and 

training 

1 

0.9% 

2 

1.8% 

29 

26.1% 

27 

24.3% 

52 

46.8% 
4.14 

0 

0,0% 

6 

4,96% 

19 

15,7% 

46 

38,02% 

50 

41,32% 
4,13 

Application of 

modern 

technologies in 

business 

processes 

1 

0.9% 

3 

2.7% 

15 

13.5% 

34 

30.6% 

58 

52.3% 
4.31 

2 

1,65% 

6 

4,96% 

22 

18,18% 

39 

32,23% 

52 

42,98% 
4,13 

 

Table 3. The importance and influence of individual factors on business operations 

 

Data in Table 3. shows that innovation (arithmetic mean is 4,39) is considered the most important factor influencing 

a company’s business success in 2016. While in 2020, micro-entrepreneurs believe that formal and informal employee 

education and training and application of modern technologies in business processes are the most important factors of 

business success (arithmetic mean is 4,13). 

The least important factor in both studies is considered to be modern management methods. The one criterion for 

determining the presence of applying the new technologies in this paper is the application and use of knowledge and skills 

by employees in the business conduct of micro-enterprises. The question relating to the human resources asked the 

respondents to assess the application of the following knowledge and skills by employees in their micro-enterprises (1 - 

never used, 5 - regularly used). The results are shown in Table 4. 

 

 2016. 2020.  

Factor 1 2 3 4 5 𝑿̅ 1 2 3 4 5 𝑿̅  

Analytical skills 
14 

12.5% 

18 

16.1% 

38 

33.9% 

25 

22.3% 

17 

15.2% 
3.12 

15 

12,4% 

19 

15,7% 

40 

33,06% 

32 

26,45% 

15 

12,4% 
3,02  

Use of foreign 

languages 

39 

35.1% 

39 

35.1% 

20 

18.0% 

7 

6.3% 

6 

5.4% 
2.12 

19 

15,7% 

20 

16,53% 

33 

27,27% 

32 

26,45% 

17 

14,05% 
2,98  

Negotiating skills 
6 

5.4% 

12 

10.8% 

48 

43.2% 

27 

24.3% 

18 

16.2% 
3.35 

8 

6,61% 

12 

9,92% 

36 

29,75% 

30 

24,79% 

35 

28,93% 
3,5  

Sales skills 
2 

1.8% 

16 

14.4% 

34 

30.6% 

26 

23.4% 

33 

29.7% 
3.65 

8 

6,61% 

10 

8,26% 

24 

19,83% 

40 

33,06% 

39 

32,23% 
3,69  

IT and computer 

skills 

5 

4.5% 

13 

11.8% 

36 

32.7% 

31 

28.2% 

25 

22.7% 
3.53 

6 

4,96% 

14 

11,57% 

36 

29,75% 

37 

30,58% 

28 

23,14% 
3,53  

Project management 
10 

9.1% 

10 

9.1% 

25 

22.7% 

25 

22.7% 

40 

36.4% 
3.68 

23 

19,01% 

16 

13,22% 

33 

27,27% 

20 

16,53% 

29 

23,97% 
3,06  

Knowledge of 

modern methods for 

improving 

business processes 

(Just in Time, 5S, 

Kaizen, etc.) 

16 

14.5% 

14 

12.7% 

31 

28.2% 

17 

15.5% 

32 

29.1% 
3.32 

54 

44,63% 

22 

18,18% 

26 

21,49% 

10 

8,26% 

9 

7,44% 
2,17  

 

Table 4. The application of knowledge and skills by employees of micro-enterprises 
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The data shown in Table 4. show that most of the micro-enterprises skills in 2016 were project management skills, 

and the arithmetic mean was 3.68. Other commonly used skills are sales skills (intermediate 3.65) and computer and 

computer skills (intermediate 3.53). The least applied skills are knowledge of foreign languages. In 2020, sales skills were 

most commonly used, while IT and computer skills and negotiation skills were the next most frequently used. Comparing 

the data, it can be seen that the application of analytical skills, project management and knowledge of modern methods 

for improving business processes has decreased.  

Based on the obtained results, it can be concluded that Croatian micro-entrepreneurs have a satisfactory level of formal 

and non-formal education. In performing their business activities, they use skills related to the application of new 

technologies. 

The next question in the survey questionnaire related to the level of investment in the past three years in various 

activities that encourage business. Respondents were offered activities in which they could invest and which they could 

rate on a scale of 1 to 5, with a score of 1 meaning that no investment was made at all, and a score of 5 meaning that there 

was significant investment. Table 5 lists the frequencies of individual responses, as well as their arithmetic means. 

 

 2016. 2020. 

Factor 1 2 3 4 5 𝑿̅ 1 2 3 4 5 𝑿̅ 

Purchase of 

machinery, 

equipment, 
software or 

licenses 

8 

7,1% 

10 

8,9% 

19 

17,0% 

27 

24,1% 

48 

42,9% 
3,87 

6 

4,96% 

13 

10,74% 

20 

16,53% 

34 

28,1% 

48 

39,67% 
3,88 

Improving 
organizatio

nal or 

business 
processes 

6 
5,4% 

7 
6,3% 

30 
26,8% 

34 
30,4% 

35 
31,3% 

3,76 
13 

10,74% 
18 

14,88% 
30 

24,79% 
40 

33,06% 
20 

16,53% 
3,34 

Design of 
products 

and 

services 

26 

23,2% 

15 

13,4% 

45 

40,2% 

15 

13,4% 

11 

9,8% 
2,73 

18 

14,88% 

18 

14,88% 

37 

30,58% 

26 

21,49% 

22 

18,18% 
3,19 

Research 

and 

developme

nt (R&D) 

17 

15,2% 

15 

13,4% 

44 

39,3% 

26 

23,2% 

10 

8,9% 
2,97 

38 

31,4% 

27 

22,31% 

30 

24,79% 

16 

13,22% 

10 

8,26% 
2,53 

Company's 

reputation 
and 

branding, 

including 
web design 

11 

9,8% 

15 

13,4% 

44 

39,3% 

27 

24,1% 

15 

13,4% 
3,18 

20 

16,53% 

25 

20,66% 

23 

19,01% 

33 

27,27% 

20 

16,53% 
3,13 

Employee 

training 

and 
education 

25 

22,3% 

9 

8,0% 

43 

38,4% 

24 

21,4% 

11 

9,8% 
2,88 

19 

15,7% 

21 

17,36% 

32 

26,45% 

31 

26,62% 

18 

14,88% 
3,07 

 

Table 5. Types of investments in micro-enterprises 

 

From the above data, it can be seen that the surveyed micro-enterprises (2016) invested the most in the purchase of 

machinery, equipment, software or licenses. 67% of respondents gave this activity a score of 4 or 5, so the arithmetic 

mean is 3.87. Investments follow this in improving organizational or business processes (𝑋̅= 3.76), investments in 

company reputation and branding (𝑋̅= 3.18), investments in research and development (𝑋̅= 2.97), while the lowest 

investment in product and service design ( 𝑋̅= 2.73) with 26% of respondents giving a grade of 1 (no investment at all) 

and investment in employee training and development ( 𝑋̅= 2.88) for which a quarter of respondents (25% of them) gave 

a grade of 1. The surveyed micro-enterprises (2020) also invested the most in the procurement of machinery, equipment, 

programs or licenses and the arithmetic mean is 3.88. Then, investments in the improvement of organizational or business 

processes follow (𝑋̅= 3.34), while the least was invested in research and development (𝑋̅= 2.53). 

Comparing the presented data, it can be seen that the highest investments in both samples are in the procurement of 

machinery, equipment, software or licenses. The increase in the arithmetic mean value is visible in investments in product 

and service design and employee training and education. While there is a visible reduction in investment in improving 

organizational or business processes, research and development, and the company's reputation and branding. 
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4. Conclusions and recommendations 
 

The results of this research indicate the presence of modern technologies in the business of micro enterprises through 
investments in the acquisition of new technologies, the application of IT and computer skills and the fact that micro 
entrepreneurs consider the most important factor of success application of modern technologies in business processes and 
formal and informal employee education and training. According to the presented data in table 3, it can be concluded that 
according to the answers of micro-entrepreneurs, the application of modern technologies for their business is extremely 
important. They assessed as the most important factor of business success (arithmetic mean 4.13) in the 2020 survey, and 
formal and informal employee education and training (arithmetic mean 4,13). The application of new technologies in 
business depends on the expertise of human resources. According to the comparative analysis of the results on the 
application of knowledge and skills of micro-enterprises employees, it is evident that the least used knowledge of modern 
methods for improving business processes (Just in Time, 5S, Kaizen, etc.), arithmetic mean is 2.17 in 2020. And that 
there has been a reduction in the arithmetic mean of analytical skills application and project management. From the above, 
it can be concluded that these results reflect the mentioned trend of decreasing the number of employees in micro-
enterprises. However, in order to achieve better business performance and ensure more competitive business, in the future, 
it is necessary to improve the knowledge and application of analytical skills, IT and computer skills and project 
management in business operations. Suppose entrepreneurs do not turn in that direction. In that case, this could pose a 
difficulty for micro-enterprises in the future due to the increasing application of modern technologies in business and the 
environment. Therefore, entrepreneurs can be advised to constantly invest in skills and knowledge to improve their 
products, sales and other capabilities; and be innovative and competitive. Based on a comparison of the results (table 5), 
it can be concluded that micro-entrepreneurs have invested the most in purchase of machinery, equipment, software or 
licenses in both analysed periods. They invested the least in product and service design in 2016, while in 2020, there was 
the least investment in research and development. Micro entrepreneurs have reduced investment in improving 
organizational or business processes, in research and development, and the company's reputation and branding in 2020 
compared to 2016. Due to limited human resources, micro-enterprises have made the largest investments in equipment, 
machinery and modern technologies to remain competitive and sustainable in the market. 

This study provides a theoretical contribution to the development of scientific thought on the specifics of micro 
enterprises, the development of scientific thought on the application of modern technologies in micro enterprises, and the 
results of empirical research on the application of new technologies in micro enterprises. In the applicative sense, the 
expected contribution to the economic science of this research arises from the possibility of applying the results of 
empirical research in order to improve the business of existing micro enterprises. The limitation of this study is that the 
samples included micro-enterprises from one region and from three sectors. The results can be the basis for future 
research, including micro-enterprises from all over the Republic of Croatia and from several sectors, which would allow 
more accurate estimates of the presence of new and modern technologies in micro-enterprises. 

Further research on the operations of micro-enterprises can focus on the entire territory of the Republic of Croatia and 
all sectors to investigate whether there are any specifics in the business operations of micro-entrepreneurs in individual 
counties, certain regions in the Republic of Croatia and in individual sectors. This research identified the presence of the 
new and modern technologies in micro-enterprise in the Slavonia and Baranja region. 
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