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Abstract 

This paper presents a comparison of the two studies conducted in Slovenian and Croatian micro-
enterprises (µE) about the awareness of the cloud computing (CC). We were interested in the 
issues relating to the characteristics of µE and the latter's use of information and communication 
technology (ICT) in business processes. Also, the characteristics of owners and µE were 
investigated. We found that the results obtained in the two countries were similar. In both cases, 
the most important CC characteristics were reliability, security and performance. Given that CC 
could represent a good business opportunity for µE, some managerial implications are proposed. 
Keywords: comparison, cloud computing, cloud computing services, micro-enterprise, 
Slovenia, Croatia 

1. Introduction  

The story of cloud computing (CC) goes back to the last century, but it was only a few years 
ago, notably in 2007, that the technology reached a level that enabled launching of the first CC 
research [33]. Two years later, in 2009, the first commercial CC solutions came into view. 
According to Rittinghouse and Ransome [33:4], the key characteristic of CC are: the 
centralization of infrastructure and lower costs, the increased peak-load capacity, the efficiency 
improvements for the systems that are often underutilized, the dynamic allocation of CPU, 
storage, and network bandwidth, and the consistent performance monitored by the provider of 
the service. Service offerings are most often made available to specific consumers and small 
businesses that see the benefit of use because their capital expenditure is minimized. These and 
similar facts about CC encourage us to focus our research on µE awareness of CC. 
 In Slovenia, there were 165.959 enterprises registered in 2010, of which 94.18% micro-
enterprises (µE), 4.3% small enterprises, 1.28% medium-sized and 0.2% large enterprises [38]. 
The overall share of µE organized as an individual private entrepreneur was 53.6% and of legal 
persons 46.4%. Most employees work in large enterprises (30.99%), followed by µE (26.98%), 
medium-sized (24.87%) and small enterprises (17.15%).  
 Similar was the ratio of Croatian enterprises in 2010. Most of them were µE (92.0%), 
followed by small (6.6%), medium (1.2%) and large enterprises (0.3%) [21]. In 2010, Slovenian 
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µE generated around one fifth of the total turnover (20.1%). Similar share of annual turnover 
was generated by small (19.8%) and middle-size enterprises (25.6%). In some studies µE are 
represented only by entrepreneurs. Most readers are so well informed about the notion, concept 
of "entrepreneurship" and "entrepreneur" that they need no explanation, yet, according to 
Anderson et al. [2], the concept of entrepreneurship itself remains nebulous, broadly conceived, 
open to a range of definitions and differently employed. It is hardly surprising that there is no 
concordant and comprehensive definition of the entrepreneur [28]. Besides, no generally 
accepted definition of a micro-enterprise can be found in the research literature. The most 
common criterion for a micro-enterprise is the total number of employees, often combined with 
some financial indicators, such as the firm’s annual turnover and assets. In the absence of a 
precise definition, µE are defined in different contexts in various business cultures. Sometimes, 
the definition of a micro-enterprise depends on the industry [22].  

If we know for a fact that the number of µE organized as legal and private persons 
(entrepreneurs) is similar (46% and 54%) [38], then we can assume that the whole group needs 
special attention. In the last decade, the European Union (EU) recognized the importance of 
micro, small and medium-sized enterprises in terms of growth and economic development. 
Within the category of small and medium-sized enterprises (SMEs), a micro-enterprise is 
defined as an enterprise that employs fewer than 10 persons and whose annual turnover and/or 
annual balance sheet in total does not exceed EUR 2 million [10]. Slovenia and Croatia as the 
EU member states accepted this recommendation. 

In view of the impact of µE on the economy, the recent Slovenian and Croatian statistical 
data and the current legislation, we decided to conduct a research on µE awareness of CC. The 
first study was conducted in 2010 in Slovenia, the second in 2012 in Croatia. In this paper we 
present a comparison of the results achieved.  

2. Literature review   

2.1. Micro-enterprises  

It must be noted that the role of SMEs and, consequently, the role of the µE in the European 
countries has reached the highest political level, which is additionally stressed in the document 
“Think Small First - A Small Business Act for Europe” [11]. To understand the nature of µE 
we must know their characteristics, more precisely, their organizational features, management, 
use of strategic planning, use of ICT, owner's and employees’ characteristics and the 
environment surrounding the companies. Enterprise characteristics can be, according to 
Levy/Powell [26] described by five stages of development.  

1st Stage of Growth: Commencement. Organisations in this stage have the following 
characteristics: 

• Lack of financial resources to purchase ICT, training, etc. 
• Corporate strategy can be described as „survival“ and maintaining its position in the 

competitive environment of the market. 
• Limited number of employees. 
• Insufficient knowledge of ICT. 
• Communication with customers and suppliers only by e-mail, phone or mail. 
• Information support is provided through an office software package. 
• Failure of customers to comply with financial obligations. 
• Poor specialization of employees with everybody doing whatever is needed 

 2nd Stage of Growth: Survival. Enterprises with several successful years of operation will 
reach the ability to cope with all market demands, so they hire more part-time or full-time 
employees and are challenged with new organizational problems that demand ICT support. 
Most of them will then hire an accounting or bookkeeping service to support their business 
process.  
 3rd Stage of Growth: Successful Position on the Market. The company is successfully 
growing and the manager conceives a mid-term plan. In this phase of development further 
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growth of the company significantly depends on the approach of the manager or owner. The 
use of ICT is based on applications such as CAD (Computer Aided Design – software design 
application), in addition to accounting and other administrative applications. They will tend to 
integrate electronic shopping and organizational structure into their business model. 
 4th Stage of Growth: Expansion. With an increasing number of employees a need arises for 
the owner to formalize the organizational structure and to delegate responsibility. In most cases 
this is the barrier between micro and small business. They use standard ERP (Enterprise 
Resource Planning), systems for the communication with their partners, so they utilize the 
electronic exchange of data.  
 5th Stage of Growth: Maturity. These organizations typically have more employees 
(80-250) managed by a team of managers and a hierarchical structure of leadership is 
established. 
According to Levy and Powell [26] we can conclude that µE are predominantly in the first three 
stages of growth. 
 Articles on µE practically do not exist so far, since µE are included among SMEs and 
entrepreneurs. Therefore, the characteristics of small businesses which are in many cases 
similar to µE are presented below. In most cases µE work in an environment that impedes their 
progress and development. µE are negatively affected by the following environmental factors 
[3:141]: 

• Low economic power compared to large companies. 

• Difficult access to capital and, consequently, limited ability to finance development 
activities. 

• Restricted access to specialized training and education, as compared to larger 
companies. 

• Limited access to necessary information and consultancy services. 

• Unfair competition from large companies and dumping prices of imported products. 

• Limited sale of finished products on the domestic market and increased cost of export. 

• Competition of retail organisations managed by financially strong companies. 

• Weak position in public tenders. 

• Failure to and delay in receiving payments resulting in the secondary financial 
insolvency. 

• High administrative demands from government bodies and agencies. 
Policy-makers often think that creating more start-up companies will transform depressed 
economic regions, generate innovations, and create jobs [36]. This belief is flawed because the 
typical start-up is not innovative, creates few jobs, and generates little wealth. Policy-makers 
should stop subsidizing the formation of the typical start-up and focus on the subset of 
businesses with growth potential [36]. In many cases we can find µE formed in order to save 
on human costs. Employees are put in a situation to establish their own business and work as 
subcontractors or else they become unemployed.  

One of possible factors ensuring a firm’s success is adoption and use of ICT, which implies 
the use of CC. A research by Antlová et al. [4] identifies the most important ICT competencies 
that influence a long-term growth of the SMEs. They suggest that managers or owners of SMEs 
should support educational activities in this area, which should also motivate universities to 
help SMEs increase their competitiveness with the educational internship. 

Similar results were obtained by Peña et al. [31], where ICT was found to have a positive 
impact on the market orientation and outcomes while, similarly, the adoption of the market 
orientation was found to have a positive effect on the outcomes of smaller service enterprises 
based in rural areas. In the research paper by Brodar, Klačmer Čalopa and Pihir [5] ICT was 
identified as a generic organizational factor which impacts on the structural and contextual 
organizational elements. 

In a research by Burke et al. [7] we found results that show personal characteristic of an 
owner as important as those of a die-hard entrepreneur. For men, inheritance encourages 
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persistence, and facilitates initial self-employment. Having a self-employed father as a role 
model makes their sons persist longer. Similarly, higher levels of education tend to be 
associated with entrepreneur persistence among both males and females. However, somewhat 
surprisingly, early experience of unemployment does not affect the probability of self-
employment, while reducing persistence.  

In Gill et al. [17] an effort was made to extend the findings relative to the factors that affect 
the propensity of small business owners to grow and expand small businesses. The findings 
suggest that these factors include perceptions of the lack of expertise, family-business role 
conflict, and the lack of management skills. Similarly, in the study of Verhuel et al. [41] 
differences were found between female and male entrepreneurs notably that on average women 
invest less time in the running of business than men. Study by Širec and Močnik [39:32] 
investigated the Slovenian entrepreneurs’ personal characteristics to understand the existing 
gender gap. They found out most explicit differences on the side of female entrepreneurs 
resulted in their higher need for achievement and lower risk tolerance. As it is expected that a 
positive correlation exists between risk attitudes and the decision to become an entrepreneur, 
part of the gender gap is explained. A supportive environment is essential as it should encourage 
men and women to decide to pursue an entrepreneurial career in the near future. 

Especially in µE the role of owner/leader attitude towards democratic or autocratic 
leadership is distinct. Contrary to the expectations in some cases µE owners use more 
democratic leadership as in larger firms. In research by Kovač and Jesenko [24:30] a 
comparison of trust between the four groups of leaders studied showed that by increasing the 
level of democracy in leadership, an increased level of trust occurs between the superiors and 
the subordinates. 

In µE the decision-making process is often intuitive rather than based on reliable, precise 
and unambiguous information. In particular, innovative business ideas require people to make 
decisions based on very little evidence [23].  

Small firms generally lag behind medium and large companies in adopting and 
implementing computerization [22], [25]. This is due to severe constraints on financial 
resources, the lack of in-house expertise, and a short-term management perspective imposed by 
a volatile competitive environment. The average technical efficiency for large firms is higher 
than that of SMEs [40]. The estimates on the determinants of technical efficiency show that 
being a subcontractor has a statistically significant positive influence on SMEs’ technical 
efficiency, but the effect decreases with larger firm size.  

In contrast, µE demonstrate a high level of adaptability to changes in the environment. They 
use ICT for automation of the existing processes, rather than for decision support, or to increase 
the flexibility of the firm and thereby gain competitive advantage. Whereas large firms are 
typically capital and equipment intensive, labour-intensive µE may be able to increase 
productivity and provide value-added services through increased computerization and 
digitization [25]. 

Sahandi et al. [35] made a survey in the UK on a sample of 300 SMEs showing their views 
on investment in CC. SMEs show high interest in CC, especially in the field of cost reduction 
and improvement of flexibility and scalability. These benefits are the main driving force for 
SMEs to adopt CC, but they are also concerned with some potential problems, such as: privacy, 
vendor lock-in problem and general suspicion towards security in cloud. 

The study of Koellinger [23] provides empirical data on the emergence of different types 
and degrees of entrepreneurial innovativeness. The results suggest that entrepreneurial 
innovativeness depends on both individual factors and the environment in which the individual 
lives. In particular, high educational attainment and a high degree of self-confidence are 
significantly associated with entrepreneurial innovativeness at the individual level.  

Wiklund et al. [43] focused on an analysis of data from 413 small businesses and derived a 
set of propositions that suggest how entrepreneurial orientation, environmental characteristics, 
firm resources and managers’ personal attitudes directly and/or indirectly influence the growth 
of small businesses. 

Empirical research of Novak et al. [30] was conducted on a population of 667 Slovenian 
micro- and small enterprises gathered from the subjects of an innovative environment database, 
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and a further sample of 51 chosen technology parks from Group A. They found that better 
provision and management of knowledge do lead to a better performance and, consequently, to 
a greater satisfaction of employees. 

Neves et al. [29] made a literature review and PEST analysis of SMEs experience in 
investment in innovative technology taking into account political, economic, social and 
technological factors related to CC adoption. They concluded that CC is likely to be an 
attractive option for many SMEs, particularly in the current global economic crisis, due to its 
flexible cost structure and scalability.  

Hansen and Hamilton [19] investigated the firm growth factors where owners and managers 
of growing firms contrasted with the non-growth firms in their growth ambitions, their 
optimism and opportunistic strategic thinking. The growing firms were more adaptable, 
proactive and innovative, particularly towards international market opportunities. 

In the study of Pšeničny and Novak [32] special emphasis was placed on establishing the 
factors that affect growth of dynamic enterprises. They found that the most important factor of 
growth is the entrepreneur as the holder of the administrative/governance (ownership) and 
management. Only in the case of a company with over 50 employees, the entrepreneur is 
required to strengthen the company with professional managers, consultants and, to a greater 
extent, employees in the decision-making and management processes. 

Formal and informal networking seems to be one of the essential factors for the survival 
and growth of a micro-enterprise [17]. Owners and managers of the growing businesses were 
highly networked individuals and they emphasized how important this was for success. The 
most important were private business networks, which were largely formed and developed 
through involvements in multiple businesses. In the research of Watson [42] the association 
between networking and firm performance for both female and male-controlled SMEs was 
analysed. The results also indicate that several formal and informal networks are positively 
associated with a firm's survival but only formal networks appear to be associated with its 
growth. In particular, accessing an external accountant is associated with survival and growth. 

The intranet could be a very suitable tool for company’s internal communication [20]. The 
range of intranet usage is wide where it can be only a notice board for information on one hand 
and it can also be a full-value communication portal which makes the internal communication 
process more effective on the other hand. It should be emphasized that internal communication 
has a significant impact on company’s operations, job performance, work behaviour and 
attitudes of employees. Internet as the basis for CC is therefore indispensable for the 
introduction and use of CC. Several ICT areas have to be developed in conjunction with the 
promise of CC to be realized [45]. These include (but are not limited to) the development of 
parallel programming paradigms and the open source software, Cloud access to high 
performance computing, Green IT, investment in low-cost access-cum-computing devices and 
hi-speed networks. 

2.2. Cloud Computing  

By now the CC is well known but still not in use as predicted few years ago. There is a 
hodgepodge of providers, both large and small, delivering a wide variety of Cloud Services 
(CS).  
 Amazon.com has played a vital role in the development of CC. In modernizing its data 
centres after the dot-com bubble burst in 2001, it discovered that the new Cloud architecture 
they had implemented resolved in some very significant internal efficiency improvements. By 
providing access to its systems for third-party users on a utility computing basis, via Amazon 
Web Services introduced in 2002, a revolution of sorts began. In 2007, Google, IBM and a 
number of universities began working on a large-scale CC research projects. The first annual 
CC conference was scheduled to be hosted online April 20-24, 2009 [33:8].  
 According to Fingar [15:36], the Cloud comprises three aspects: Cloud computing - CC, 
Cloud platforms – CP, and Cloud services – CS. It seems that CS offer many opportunities for 
µE. Low-cost access and computing devices are expected to play a pivotal role in the adoption 
of CC among the masses, especially in the developing countries [12]. We know that the majority 
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of µE have outsourced accounting and bookkeeping to external partners. Also, it is not unusual 
that small enterprises outsource IT and IS [34]. CC with its services is also some kind of 
outsourcing of software (SW), hardware (HW) and platform. Most authors define CS as: 

SaaS – Software as a service, 
IaaS – Infrastructure as a Service, 
PaaS - Platform as a Service. 

Other authors, such as Fingar [15] and Rittinghouse and Ransome [33], would add also MaaS 
(Monitoring as a Service) and CaaS (Communication as a Service) and many others. Various 
business models achievable through CC were presented and described in the most recent paper 
by Chang et al. [8] as a comprehensive overview of future business framework, especially for 
SMEs. 

3. Research approach   

After having reviewed the literature on µE and CC, a structured interview framework was 
developed to help us address the research objectives. We expected that the awareness of the CC 
existence among µE in both countries would be low and would depend upon the characteristic 
of the business [44], [24], [3] and the characteristics of the owner [41], [39], [42]. In addition 
to the demographic questions about the respondents and the enterprises, 17 questions on the 
characteristics of CC were formulated based on the extensive literature review [16], [15], [33] 
and the local specifics (native language, legal issues, etc.). The importance of CC characteristics 
for the respondents was rated on a 5-point scale (1 - not important at all, 5 - very important). 
The main research questions were: 

RQ1: Are µE aware of the existence of Cloud computing? 
RQ2: Where µE get information about novelties in ICT?  
RQ3: What kinds of Cloud computing services are preferred by µE? 

RQ4: What kinds of Cloud computing characteristics are important for µE?  
RQ5: Is the use of Cloud computing in correlation with any other factors found in 

    enterprises? 
Data were collected via structured interviews with owners or top managers of µE in Slovenia 
in 2010. In Croatia survey was conducted via personalized letter send to e-mails of owners or 
top managers of qE that includes a link to web-questionnaire for gathering of responses. Survey 
in Croatia was conducted during the year 2012 as extension of Slovenian survey (set of the 
same questions) and carried out according to data from Croatian Chamber of Commerce. In the 
questionnaire, mostly closed-response questions were used. Except for demographic data, 
respondents either rated statements on a scale from 1 to 5, or responded to multiple-choice 
questions. In total, we conducted 125 interviews in Slovenia and collected 58 questionnaires in 
Croatia. We experienced a decrease in the response rate in classical mail surveys from micro-
business owners from 15% ten years ago to 1% in the recent study. Therefore, we decided on 
the web-based questionnaire in Croatia which did not assure the expected feedback either. 
 The sample sizes in the comparable international studies are similar to our sample. Chuang 
et al. [9] had a sample of 97 enterprises in a study of the extent of information technology 
adoption in SMEs. A total of 126 enterprises were used to measure ERP adoption of small and 
medium enterprises by Shiau et al. [37]. Gutierrez et al. [18] used 104 surveys from enterprises 
around the world in order to identify the factors which affect IT and business alignment. 

4. Results 

4.1. Characteristics of enterprises  

The respondents come from companies with a broad spectrum of activities and sizes. The 
overall share of individual entrepreneurs in Slovenia was 60.0% and 12.1% in Croatia. The 
share of limited liability companies in Slovenia represented 36.8%, while in Croatia their share 
was 87.9%. Enterprises organized in other organizational forms represented only 3.2% of the 
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sample in Slovenia, while in Croatia firms of other forms were not included in the sample. In 
the Slovenian sample the dominated form of µE was a private entrepreneur, while in the 
Croatian sample most companies were those with limited liability. Descriptive statistics data 
for Slovenian and Croatian µE are presented in Table 1. 

 
 Slovenia Croatia 
Year of the study 2010 2012 
Number of respondents 125 58 
 Mean Std. 

Dev. 
Mean Std. 

Dev. 
Average number of employees  2.9 2.2 4.8 2.4 
Average number of employees 3 years before the 
research  

2.4 2.3 5.8 3.1 

Self-estimation of their computer knowledge 
(from 1 - very poor to 5 - very good ) 

3.1 0.9 3.8 0.8 

Age of the oldest computer 3.8 2.1 4.1  2.6 
 Percentages Percentages 
Age of respondents 21-25 

26-30 
31-45 
46-55 
over 55 

20.8% 
16.0% 
39.2% 
22.4% 

1.6% 

3.4% 
13.8% 
51.7% 
25.9% 

5.2% 
Highest level of 
respondents' 
education  

vocation level/secondary 
school 
higher vocational level 
graduate / postgraduate 

56.0% 
20.8% 
23.2% 

34.5% 
20.7% 
44.8% 

Gender of 
respondents 

female 
male 

26.0% 
74.0% 

41.1% 
58.9% 

Organizational form 
of enterprises 

private entrepreneurs  
limited liability companies 
others 

60.0% 
36.8%  

3.2% 

12.1% 
87.9% 

0.0% 
Outsourced accounting and bookkeeping 76.0% 71.9% 
Non-members of the Chamber 15.2% 1.9% 
Usage of illegal software 59.0% 50.9% 
Internet browser 94.4% 91.4% 
Archiving to external drive 50.4% 51.7% 
Loss of business data 51.0% 56.1% 
Business data were not retrieved 33.0% 24.2% 
Cause of fault – HW 42.0% 43.8% 
Antiviral protection 93.0% 98.2% 

Table 1: Descriptive statistics for Slovenia and Croatia Appendices  

Also, the average number of employees in the samples varies. The Slovenian µE employ 
on average 2.87 employees (standard deviation 2.19) while in Croatia the average number of 
employees is higher, 4.84 including the owner (with the standard deviation of 2.44).  

We also compared the number of employees in the company on the day of the 
interview/web questionnaire, and three years earlier and found the difference between the two 
countries. 

While the number of employees in the Slovenian µE increased (Table 1), the number of 
employees in Croatia decreased. In order to determine if the reason for such differences lies in 
the sample size from Croatia or the actual trends there, we used the statistics data of the Croatian 
SMEs in 2010 [1]. We found that the average number of employees in small businesses in 
Croatia indeed decreased from 5.1 in 2008 to 4.7 in 2009 and 4.4 employees in 2010 [1:Table 4]. 
The average number of employees in small businesses given in Table 1 of that report was 
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between 5.1 and 4.4, so we can assume that the majority of them are actually µE. It is also 
interesting that, like in Slovenia, the number of small businesses in Croatia in this period was 
increasing from 87,807 in 2008 to 95,004 in 2010 [21].  

The majority of Slovenian µE (76.0%) outsourced the accounting and bookkeeping to 
external partners specialized in selling accounting services to small and micro enterprises. 
Similarly, in Croatia there were 71.9% of such µE. Table 1 compares descriptive statistic data 
between Slovenian and Croatian samples. 

 The highest level of education of the respondents is dependent on the domicile country of 
the enterprise (χ  = 9.896, p = 0.007). The highest percentage of the respondents in Slovenia 
had a vocation level or secondary school (56.0%) whereas in Croatia the highest percentage of 
respondents had a graduate or postgraduate level of education (44.8%). 
 The age of the respondents is dependent on the domicile country of the enterprise  
(χ  = 10.109, p = 0.018).  For example, in Slovenia there is a higher percentage of younger 
respondents 20.8% (25 years or younger) than in Croatia (3.4%). 
 The gender of the respondents is dependent on the domicile country of the enterprise (χ  =
3.896, p = 0.048). We have 73.6% of male respondents in Slovenia and 58.9% in Croatia. 
Statistically significant differences were found in the evaluation of respondents' knowledge of 
computers between Slovenia and Croatia (t=-4.735,p=0.000), where self-estimated knowledge 
was statistically higher in Croatia (3.78) than in Slovenia (3.07) In the Slovenian sample there 
are smaller micro enterprises, predominantly family owned private enterprises. In the limited 
liability companies that are not owned by families, the level of education of managers is defined 
by the position in businesses and is usually not below a graduate degree. On the other hand, in 
family owned business secondary school is in most cases required by the law.  
 There are statistically significant differences in the average investments in  
HW (t= -4.657, p=0.000) between Slovenia (EUR 1093.04) and Croatia (EUR 3419.74) as well 
as in the average investments in SW (t=-7.312, p=0.000) (EUR 412.4 and EUR 2102.98, 
respectively).  

 

 
Figure 1. Use of SW programs in µE 

 To understand this difference the usage of SW in µE samples has to be compared (Figure 1). 
We can see the differences in favour of the Croatian µE that use significantly higher number of 
business programs such as sale, purchase, general ledger, salary and others business related 
SW. So, if we also take in account that the Croatian µE from the sample have in average a 
higher number of employees, then they also need more ICT. Accordingly, the difference in the 
HW and the SW investment is understandable. Our results agree with Lee et al. [25] in that µE 
use ICT for automation of the existing processes rather than to facilitate decision-making  
(6-16%). 
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 We can conclude that there are differences in the characteristics of samples especially in 
the size of enterprises, the characteristics of respondents and the investments in HW and SW. 
Accordingly, it was expected that the importance of CC characteristics would be different as 
well. 

4.2. Cloud computing and micro-enterprises 

One third of the respondents in Slovenia were aware of CC (RQ1), and the remaining (67%) 
learned about it for the first time when interviewed. It should be emphasized that the percentage 
of respondents who already knew something about CC grew in the final phase of the data 
collection in 2010. Given the delay of almost two years, a higher percentage was expected from 
the respondents in Croatia than from those in Slovenia. Among them, 62.1% had already heard 
of CC, while 37.9% heard about it for the first time. We tried to establish where micro 
enterprises obtain information (RQ2) on the novelties in ICT. We used ranking from 1 to 7, 
where 1 denoted the most important source of information and 7 the least important one. Results 
obtained in both countries are given in Figure 2. 

 

 
Figure 2. Sources of information on novelties in ICT for µE 

The comparison is particularly interesting, since the Internet in both countries was ranked 
high as a source of information on the novelties in ICT. In Slovenia the acquaintances were 
ranked second as a source of information (3.1), followed by servicers (3.5), whereas in Croatia 
the second place was taken by newspapers (3.0) and the third by servicers (3.8). In both 
countries the Chamber has a small role in the acquisition of information. In Croatia, the least 
important role in the acquisition of information was assigned to relatives (5.4).  

In Slovenia, 15.2% of µE in our sample are not members of any Chamber. Among the 
companies in the sample from Croatia there are only 1.9% of non-members. The difference is 
probably due to the mandatory membership in the Chambers of Commerce in Croatia, whereas 
in Slovenia this form is no longer mandatory for all enterprises. To confirm the correlation 
between the membership in the Chamber of Commerce and Industry in Slovenia and the 
knowledge of CC, we conducted a  - test. 

To provide minimum required data for each cell of the contingency table (where theoretical 
frequency should be at least 5), we merged the data from the Chamber of Commerce with the 
Business-Chamber of Commerce and other Chambers and compared the data with the Chamber 
of Commerce and the Industry, the Chamber of Crafts and Small Business and those that are 
not members of any Chamber. The correlation between the membership in the Chamber of 
Commerce and Industry and the knowledge of CC exists ( = 9.971,  = 0.019) and its 
significance is at the level of 5%. Among members of the Chamber of Commerce and Industry 
the share of enterprises that are familiar with CC is 51%. Only 31% of enterprises among non-
members of Chambers are familiar with CC.  
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What kind of support have µE received from Chambers? Most responses among the 
Slovenian and Croatian respondents were in terms of being informed about the novelties (44.8% 
/ 56.9%), management consulting (27.2% / 15.5%), education (25.6% / 29.3%) and business 
networking (19.2% / 17.2%). Regretfully, only 4% of micro-business received support in 
penetrating foreign markets. Among Croatian companies, only 2.8% received such support. 

Figure 3 shows that despite the differences between the studied samples there is no 
significant difference in the relevance of the individual CC characteristics.  

 

 
Figure 3. Characteristics of CC ranked by their importance in Slovenia and Croatia  

The most important characteristics of CS on a scale from 1 to 5 for the Slovenian and 
Croatian µE were: reliability, security and performance. Similar results were found also by IDC 
Enterprise Panel convened in September 2009 [16], attended by 263 CIOs. They were asked to 
rate the challenges/issues of the 'cloud'/on-demand model. Security ranked the highest (87.5%), 
availability came second (83.3%) and performance third (82.9%). We can agree that security 
and reliability play important role when a micro-business owner has to decide on adopting CS. 
As stated by Miller [27:29], one of the disadvantages of CC may be the fact that it can be slow. 
We can confirm that µE owners agree with that. 

In both countries performance was ranked third with regard to importance. In contrast, 
owners do not think that the options equal to those available to large enterprises, the software 
solutions available in native language and the location of business data are very important for 
their businesses. 

Figure 4 shows preferences of µE owners as regards the type of CS that they would like to 
use in their businesses. The majority of the Slovenian µE (44.0%) are interested in IaaS (Cloud 
data store resources and backup), followed by (38.4%) SaaS (business software, general 
programs, etc.) and 28.0% showed interest in the full package (HW, SW, programs). A different 
situation was found in the case of Croatian owners. Most of them would use a full package 
(43.1%) and only 19.0% would use just cloud SW solutions. We can assume that the reason lies 
in the larger size of the Croatian enterprises in the analysed sample. 
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Figure 4. Service of CC according to the suitability for µE 

Further, we were interested if there were some other important factors that affect CC 
awareness (RQ5). To find that out, we constructed a model of significant factors in correlation 
with CC awareness. 

 

 
Figure 5. Model of significant factors affecting CC awareness 

Owner's characteristics. 

• Formal education of the owner: (- test for Slovenian µE:  = 11.147, 
 = 0.025 < 0.05) - higher level of his/her education, the more familiar he/she is with 
CC. The analysis of Croatian data shows a similar trend, but not statistically significant. 

• Sources of information: (- test for Slovenian µE:  = 24.950,  = 0.000 <
0.01)) – owners who personally search information are more aware of CC. The same 
conclusion is true also for Croatia (χ2- test:  = 4.687,  = 0.03 < 0.05), where 
75.9% of the respondents who personally search information have knowledge about 
CC. 

• Computer knowledge: (t-test for Slovenian µE:  = 5.538,  = 0.000 < 0.01) – 
those employees who are familiar with CC have higher self-awareness of computer 
knowledge (3.68) than those who are not familiar with CS (2.77). A similar trend is 
evident from the data pertaining to the Croatian sample, but it is not statistically 
significant. 

• Gender: There are statistically significant differences between men and women in 
assessing the significance of CS characteristics. In Slovenia, women assigned more 
importance to the following CCS properties: 
o Operation (t-test: t = −3.304, p = 0.001,   = 4.70,   = 4.28), 
o Native langue support (t-test: t = −2.431, p = 0.017,  = 3.70,   = 3.09), 
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o Private cloud options (t-test: t = −2.080, p = 0.040, x = 3.94,  x = 3.42). 
Interestingly, in average women also assessed all other options relative to the 
characteristics of the CC higher than men. In the sample from Croatia, no statistically 
significant difference was found in assessing the characteristics of CC between the 
genders.  

• Age: In the Slovenian sample, age was detected as an important factor among the three 
CC characteristics. When respondents from Slovenia were divided into two groups, 
aged 25 years and older, the following differences in the ratings of CS characteristics 
was found (higher rated by younger): 
o Reduce of the costs (t-test: t = 4.310, p = 0.000, x = 4.73,  x =

4.13), 
o Does not require installation (t-test: t = 3.206, p = 0.002, x =

4.08,  x = 3.39), 
o The possibility of a private cloud (t-test: t = 2.232, p = 0.030, x =

3.96,  x = 3.45). 
As for the Croatian sample, no differences were found between the two age groups as regards 
the relevance of CC characteristics. 
 
Business characteristics 

• Investment in HW and SW. Slovenian data show that the companies aware of the 
CC invest on average almost three times more in software and hardware (SW EUR 
726; HW EUR 1,848) than the companies which have no knowledge of CC (t-test for 
SW: = −3.312,  = 0.012; t-test for HW:  = −3.312,  = 0.000) Data). The data 
obtained from the Croatian sample show double investment in software and hardware 
by companies aware of CC (SW EUR 2,445; HW EUR 4,232) than those who do not 
know CC (SW EUR 1565; HW EUR 2,142), but the difference is statistically 
significant at 5% significance level only in the case of hardware  

• Awareness of CC and type of company. The following two characteristics of CC are 
statistically much more important to the private entrepreneurs in Slovenia: 
o Reduces the costs (t-test: t = 2.946, p = 0.004, x.. = 4.47,  x... = 3.89). 

o Does not require installation (t-test: t = 2.652, p = 0.004, x.. = 3.61,  x... =
3.41). 
For µE from Croatia no differences in CC characteristics were found in terms of 
the type of business. 

• Implementation of specific business programs (graphics, engineering, design, etc.). 
A total of 46.2% of Slovenian companies which use programs, specific for their 
business, are aware of CC, whereas others only in 23.3% of cases (- test:  =
7.204, p = 0.007). In the Croatian µE no such pattern was observed (- test:  =
1.312, p = 0.252).  

It can be concluded that answers to questions in some cases depend on the characteristics of 
interviewees / respondents and those of enterprises. Based on the findings, it can be concluded 
that CC solutions and their presentation should be micro-adjusted for different user groups (for 
example, formal education, gender, age, high-tech companies, etc.). 

5. Conclusion and discussion  

Given that the importance of micro-enterprises (µE) in terms of economy is no longer 
questionable, we encourage other researchers to study them too. To avoid the discrepancies in 
the literature, we suggest the use of µE for abbreviation of micro-enterprises.  
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 Based on the comparisons made, we can assume that today CC is known (RQ1) to more 
than a half of the µE from both countries (Croatia = 62.1%) and indeed we can say that CC is 
still in its infancy. Given the characteristics and opportunities of the CC, we can agree with 
Rittinghouse and Ransome [33] in that CS are a useful solution for µE especially in the 
beginning when they are still unable to invest in HW and SW. The Slovenian Chamber of 
Commerce and Industry was very active in 2010. It organized several conferences, meetings 
and presentations on CC. It also seems to have reached the µE, since there is a statistically 
significant difference between members and non-members of the Chamber of Commerce and 
Industry with regard to CC awareness. Nevertheless, we were surprised that the respondents 
from both countries rated the role of Chambers as the least important when it comes to providing 
novelties in the field of ICT, given that they search for information on the Internet (RQ2) by 
themselves. 
 The majority of Slovenian µE (44.0%) are interested (RQ3) in IaaS, followed by (38.4%) 
interested in SaaS and 28.0% in the full package (IaaS and SaaS). A different situation was 
observed in the Croatian µE. Most of them would use a full package (43.1%) and only 19.0% 
would use just cloud SW solutions. We could not find any statistical reason for those 
differences.  

In contrast to the above, we can agree that there are almost no differences between the two 
countries when we compare the level of importance of CC characteristics to µE owners (RQ4). 
Despite the different samples of respondents the most important CC characteristics in both 
countries were reliability, security and performance. That is in agreement with the results 
obtained from the CIOs of some large enterprises [16]. They assessed the same CC 
characteristics as the most important ones, which agrees with our findings in that over 50% of 
µE lost their business data and additional 24% did not manage to retrieve them from the backup. 
It seems that these bad experiences actually contributed to their perception of importance of CC 
characteristics. The possibility of obtaining equal options as those available to large enterprises, 
the access to software solutions in a native language and the location of business data seem to 
have less importance. In addition to the formal education, knowledge of computer science and 
gender of owners, we also evidenced other factors that had an impact on the answers obtained, 
but we did not consider them as highly relevant. Thus, formal and informal knowledge and 
skills are still among the most important factors of the successful use of the ICT in µE and the 
implementation of CC in the daily running of business (RQ5). Here we see an opportunity for 
and obligation of the Chambers and the governmental agencies to disseminate new knowledge 
among µE owners and managers by taking advantages of the ICT and CC opportunities. 

We were witnesses to crashes in the Cloud services in both small and large companies, so 
the reasonable doubt still exists. On the other hand, with the lack of proper computer skills and 
resources, the current safety in µE in both countries is at a low level. At the same time, CC 
provides a higher level of security. Now it is up to CC providers, foreign and domestic alike, to 
raise interest also in µE as CS users. Our results can help them select those µE owners or 
managers who are more likely to be in favor of using CC. They should search for young, highly 
educated male owners/managers with a higher self-estimated level of computer knowledge, 
look up for their information on the Internet or search those employed in the µE that use specific 
business software programs and who can be placed at the 3rd stage of growth by Levy and 
Powell [26]. They can also use our study results on the average spending on SW and HW as a 
level of investment and make their offers suitable for µE as well. These results are similar with 
Microsoft recommendation given on annual meeting of Microsoft certificate partners in 2014. 
They proposed characteristics of potential customers of Microsoft CC services that were almost 
equal to our results. 

5.1. Managerial implications 

CC represents a good business opportunity, but µE will have to use more advantages from 
it in the future since we know from other studies [6], [46] that most of them have sufficient ICT 
equipment and adequate software already installed. If we know that more than seventeen 
percent of µE from both countries use the outsourcing for their accounting and bookkeeping, 
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these companies are also potential users of CC. At the same time, companies that offer CS 
should adapt their advertising, products and services in accordance with μE and thereby reduce 
scepticism among them. The Competitiveness and Innovation Framework Programme (CIP) of 
European Community [13] with small and medium-sized enterprises (SMEs) as its main target, 
supports innovation activities (including eco-innovation), provides better access to finance and 
delivers business support services in the regions. It encourages a better take-up and use of ICT 
and helps to develop the information society. The CIP runs from 2007 to 2013 with an overall 
budget of EUR 3,621 million. One of the three operational programmes is specially dedicated 
to the use of ICT, called The Information and Communication Technologies Policy Support 
Programme (ICT-PSP) by European Commission [14], aimed at stimulating a wider uptake of 
innovative ICT based services and the exploitation of digital content across Europe by citizens, 
governments and businesses, in particular SMEs. In collaboration with the Chamber, the 
Government and their enterprise services should help µE seize these opportunities offered by 
EU.   

References  

[1] Alpeza, M; Eterović, D; Oberman, M; Oberman, S; Pfeifer, S; Singer, S; Šarlija, N; 
Tomić, J.  SME Report for Croatia 2011, SMEs and Entrepreneurship Policy Centre, 
pages 1-30, 2011. http://www.cepor.hr/projekti/SME_godisnjak_ENG.PDF, 
downloaded: September, 1st 2014.  

[2] Anderson, A; Drakopoulou, D; Jack, S.  Aggressors; Winners; Victims and 
Outsiders: European Schools’ Social Construction of the Entrepreneur.  
International Small Business Journal, 27 (1):126-133, 2009.  

[3] Antlová, K.  Motivation and Barriers of ICT Adoption in Small and Medium-Sized 
Enterprises. E+M Economics and Management, 22 (2):140-155, 2009.  

[4] Antlová, K; Popelinsky, L; Tandler, J.  Long term growth of SME from the view of 
ICT competencies and web presentation.  E+M Economics and Management, 
24(4):125-139, 2011. 

[5] Brodar, K; Klačmer Čalopa, M; Pihir, I.  Impact of ICT on the structural and 
contextual organizational elements: Case of the Varaždin County.  Journal of 

Information and Organizational Sciences. 33(2):243-254, 2009. 

[6] Bublic, V; Zimmermann, J. The Role of ICT in Croatian Small Enterprises. In 
Proceedings of the 23rd International Conference CECIIS, pages 247-370; 
Varaždin, Croatia, 2012. 

[7] Burke, E.A; Fitzroy, R.F; Nolan, A.M.  What makes a die-hard entrepreneur? 
Beyond the ‘employee or entrepreneur’ dichotomy.  Small Bus Econ, 31 (2):93–115, 
2008. 

[8] Chang, V; Walters, R.J; Wills, G.  The development that leads to the Cloud 
Computing Business Framework.  International Journal of Information 

Management, 33 (3):524-538, 2013. 

[9] Chuang, T.T; Nakatani, K; Zhuo, D.  An exploratory study of the extent of 
information technology adoption in SMEs: an application of upper echelon theory.  
Journal of Enterprise Information Management, 22 (1/2):183-196, 2009. 

[10] Commission of the European Communities.  Commission recommendation of 6 
May 2003 concerning the definition of micro, small and medium-sized enterprises. 
Official Journal of the European Union, L124, pages 36–41, 2003.  



99

JIOS, VOL. 39, NO. 1 (2015), PP. 85-101

JOURNAL OF INFORMATION AND ORGANIZATIONAL SCIENCES 

  

[11] Commission of the European Communities. (2008): Think Small First” A “Small 
Business Act” for Europe, Brussels. 2008.  http://eurlex.europa.eu/LexUriServ/Lex 
UriServ.do?uri=COM:2008:0394:FIN:EN:PDF, downloaded: September, 1st 2014. 

[12] Dwivedi, Y; Mustafee, N.  It’s unwritten in the Cloud: the technology enablers for 
realizing the promise of Cloud Computing.  Journal of Enterprise Information 

Management, 23 (6):673-679, 2010. 

[13] European Commission. (2007): Competitiveness and Innovation Framework 
Programme (CIP).  http://ec.europa.eu/cip/index_en.htm, downloaded: September, 
1st 2014. 

[14] European Commission. (2013): ICT for public service.  http://ec.europa.eu/cip/ict-
psp/index_en.htm, downloaded: September, 1st 2014. 

[15] Fingar, P.  Dot Cloud: The 21st Century Business Platform Build on Cloud 
Computing. Meghan-Kiffer Press, USA, 2009. 

[16] Gens, F; Mahowald, R; Villars, L. R; Bradshaw, D; Morris, C.  Cloud Computing 
2010 an IDC Update. IDC, 2009.  
http://www.cionet.com/Data/files/groups/Cloud%20 
Computing%202010%20-%20An%20IDC%20Update.pdf, downloaded: 
September, 1st 2014. 

[17] Gill, A; Biger, N; Mathur, N; Shah, C; Bhutani, I.  Factors That Affect Canadian 
Propensity To Grow And Expand Small Business.  Business and Economics 

Journal, 17:1-10, 2010. 

[18] Gutierrez, J; Orozco, J; Serrano, A.  Factors affecting IT and business alignment: a 
comparative study in SMEs and large organisations. Journal of Enterprise 

Information Management, 22(1-2):197-211, 2009. 

[19] Hansen, B; Hamilton, T.R.  Factors distinguishing small firm growers and non-
growers. International Small Business Journal, 29(3):278-294, 2011. 

[20] Holá, J.  Internal communication in the small and medium sized enterprises. E+M 

Economics and Management, 25(3):32-45, 2012. 

[21] Jelovečki, Ž; Boroš, S; Nimac, P.  Structural business indicators of enterprises. 
Croatian Bureau of Statistics, 2012.  http://www.dzs.hr/Hrv_Eng/publication/ 
2012/15-01-02_01_2012.htm, downloaded:  September, 1st 2014. 

[22] Jungwoo, L.  Discriminant analysis of technology adoption behavior: a case of 
Internet technologies in small businesses.  The Journal of Computer Information 

Systems, 44(4):57-66, 2004. 

[23] Koellinger, P.  Why are some entrepreneurs more innovative than others?  Small 

Bus Econ, 31(1):21–37, 2008. 

[24] Kovač, J; Jesenko, M.  The connection between trust and leadership styles in 
Slovene organizations.  Journal of East European Management Studies, 15(1):9-33, 
2010. 

[25] Lee, S.M; Kim, J; Choi, Y; Lee, S.G.  Effects of IT knowledge and media selection 
on operational performance of small firms. Small Bus Econ, 32(3): 241–257, 2009. 

[26] Levy, M; Powell, P.  Strategies for Growth in SMEs, The role of information and 
information systems. Butterworth Heinemann, Elsevier Ltd., 2004. 

[27] Miller, M.  Cloud Computing: Web based Applications That Change the Way You 
Work and Collaborate Online. Que Publishing, USA, 2009.  



100

JIOS, VOL. 39, NO. 1 (2015), PP. 85-101

WERBER, KLAČMER ČALOPA, PIHIR AND ŽNIDARŠIČ  AWARENESS OF CLOUD COMPUTING IN… 

  

[28] Mills, C; Pawson, K.  Integrating motivation, risk-taking and self- identity: A 
typology of ICT enterprise development narratives. International Small Business 

Journal, 30(5):584-606, 2011. 

[29] Neves, F.T; Marta, F.C; Correia, A.M.R; Neto, M.C.  The Adoption of Cloud 
Computing by SMEs: Identifying and Coping with External Factors. In 

11ªConferência da Associação Portuguesa de Sistemas de Informação 

(CAPSI 2011), pages 1-11, ISEG/IUL-ISCTE/, Lisboa, 2011.  
http://run.unl.pt/handle/10362/6166, downloaded: September, 1st 2014. 

[30] Novak, R; Roblek, V; Devetak, G.  Relation between Knowledge Management and 
Turnover in Slovenian Micro and Small Start Up Organisations.  Organizacija, 
46(3):99-107, 2013. 

[31] Peña, A; Jamilena, D; Molina, M.  Impact of Market Orientation and ICT on the 
Performance of Rural Smaller Service Enterprises.  Journal of Small Business 

Management, 49(3):331-360, 2011.  

[32] Pšeničny, V; Novak, R.  Organisational Factors of Rapid Growth of Slovenian 
Dynamic Enterprises.  Organizacija, 46(1):3-12, 2013. 

[33] Rittinghouse, J; Ransome, J.  Cloud Computing Implementation, Management and 

Security. CRC Press Taylor and Francis group, Boca Raton, Florida, USA, 2010.  

[34] Rohde, F.H.  IS/IT outsourcing practices of small- and medium sized manufacturers.  
International Journal of Accounting Information Systems, 5(4):429-451, 2004.  

[35] Sahandi, R; Alkhalil, A; Opara-Martins, J.  Cloud Computing from SMEs 
Perspective: A Survey based Investigation.  Journal of Information Technology 

Management, 24(1):1-12, 2013. 

[36] Shane, S.  Why encouraging more people to become entrepreneurs is bad public 
policy.  Small Bus Econ, 33(2):141–149, 2009. 

[37] Shiau, W; Hsu, P; Wang, J.  Development of measures to assess the ERP adoption 
of small and medium enterprises.  Journal of Enterprise Information Management, 
22(1-2):99-118, 2009. 

[38] SI-Stat.  Enterprises by activities (SKD 2008) and size class by number of persons 
employed, Slovenia, annually. Statistical Office of the Republic of Slovenia, 2012.  
http://pxweb.stat.si/pxweb/Dialog/varval.asp?ma=1418801E&ti=&path=../Databas
e/Economy/14_business_subjects/01_14188_Enterprises/&lang=1, downloaded: 
December, 1st 2013.  

[39] Širec, K; Močnik D.  Gender specifics in entrepreneurs’ personal characteristics.  
Journal of East European Management Studies, 17(1):9-33, 2012.  

[40] Valkokari, K; Helander, N.  Knowledge management in different types of strategic 
SMEs network.  Management Research News, 30(7):597-608, 2007. 

[41] Verheul, I; Carree, M; Thurik, R.  Allocation and productivity of time in new 
ventures of female and male entrepreneurs.  Small Bus Econ, 33(3):273-291, 2009.  

[42] Watson, J.  Networking: Gender differences and the association with firm 
performance.  International Small Business Journal, 30(5):536-558, 2012. 

[43] Wiklund, J; Patzelt, H; Shepherd, D.  Building an integrative model of small 
business growth.  Small Bus Econ, 32(4):351-374, 2009. 

[44] Yang, H; Chen, H.  Are small firms less efficient?  Small Bus Econ, 32 (4):375-395, 
2009. 



101

JIOS, VOL. 39, NO. 1 (2015), PP. 85-101

JOURNAL OF INFORMATION AND ORGANIZATIONAL SCIENCES 

  

[45] Yogesh, K.D; Navonil, M.  It's unwritten in the Cloud: the technology enablers for 
realising the promise of Cloud Computing.  Journal of Enterprise Information 

Management, 23(6): 673-679, 2010. 

[46] Žnidaršič, A; Werber, B.  Usage of information and communication technology in 
micro enterprises in the last decade.  Organizacija, 45(2):87-96, 2012. 


