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The paper presents the comparison of Information and Communication Technology (ICT) usage in Slovenian micro enterpris-
es, using data derived from two studies carried out in years 1999 and 2009. Data for the studies were collected via structured
interviews with owners or top managers of micro enterprises. We compared hardware and software equipment, business
properties, characteristics of the interviewees and their impact on the successful use of ICT. The results show considerable
changes in the ICT equipment, but that does not reflect in a better use of software compared to a decade ago. Key factors of
successful use of ICT remain the same. The investment in ICT depends on owners’ decisions and the most important factors
are the owners’ formal education and their skills and knowledge in ICT field. It was indicated that in recent years the invest-
ment of education in ICT field for both groups, owners and employees, was considerable lowered.
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1 Introduction

There is no doubt that micro businesses play an important role
in modern economy, especially in times of recession, when
we can daily see collapsing of large firms that are not able
to cope with changed market conditions. In our first study
in 1999 we were focusing on small enterprises. Instead of
that we got sample mostly with micro enterprises. We cannot
generalize that micro enterprise characteristics are similar
to small or medium size enterprises. There are not many
researchers dealing with micro enterprises characteristics
and that is why we are interested in them. The European
Union also recognized micro business importance. On 6 May
2003 the Commission of the European Communities (2003)
adopted Recommendation 2003/361/EC regarding the defini-
tion of micro, small and medium-sized enterprises (SMS) in
Community policies applied within the Community and the
European Economic Area. Within the SME category, a micro
enterprise is defined as an enterprise which employs fewer
than 10 persons and whose annual turnover and/or annual bal-
ance sheet total does not exceed EUR 2 million (Neuberger
and Rithke, 2009). Slovenia accepted this Recommendation
as a Member State of EU.

According to the findings reported by Matek and Butali¢
(2009) in Slovenia there were 105.272 enterprises registered

in the Standard Classification of Activities (NACE - EU clas-
sification of activities) in 2007; 92.8% of them were micro
enterprises, 5.7% were small enterprises and 1.5% were medi-
um-sized and large enterprises. The overall share of individual
private entrepreneurs was 58.1% and of limited liability com-
panies 35.9%. Enterprises organized in other organizational
forms represented only 6.0% of all enterprises. Despite the
large difference in the number of enterprises between micro
(1-9 total employees), small (10-49 total employees) and
medium-sized enterprises (50-249), each of these three size
classes generated around one fifth of total turnover. Among
them, most persons were employed in micro enterprises
(27.4%), followed by medium-sized (20.8%) and small enter-
prises (18.0%) (Matek and Butali¢, 2007).

Based on the results from the investigation in 1999
(Zupanci¢ and Werber, 2002), recent Slovenian statistical data
and present legislation, we decided in 2009 to focus our atten-
tion on micro enterprises.

2 Background

Micro enterprises cannot be treated as downscaled versions of
large companies (Rohde, 2004), due to differences in organi-
zation, management style, business practice and information
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systems (IS). However, the available evidence on the size—effi-
ciency relation seems to strongly indicate that there is a posi-
tive association between firm size and technical efficiency, and
there are also substantial and persistent productivity differ-
ences between SMEs and large firms (Yang and Chen, 2009).

Micro enterprises are a major component of all economies
and are generally considered to be flexible, adaptive organiza-
tions. The influence of micro enterprises in the entire economy
is increasing. It is generally accepted that e-commerce con-
tributes to the advancement of SME business in developing
countries (Kapurubandara and Lawson, 2007). More people
than ever are employed by micro enterprises and many more are
starting their own businesses. Micro enterprises sometimes act
as incubators for future economic giants. The role of small and
medium-sized enterprises (SMEs) in economic development
and economic growth for both developed and developing coun-
tries has been increasingly recognized (Yang and Chen, 2009).

The decision-making process is often more intuitive
than based on reliable, precise and unambiguous informa-
tion. In particular, innovative business ideas require people
to make decisions based on very little evidence (Koellinger,
2008; Andersson and Florén, 2008). Small firms generally lag
behind medium and large companies in adopting and imple-
menting computerization (Lee et al. 2009; Jungwoo, 2004).
This is due to severe constraints on financial resources, lack of
in-house expertise, and a short-term management perspective
imposed by a volatile competitive environment. Small, young
and innovative firms tend to be opaque, because most potential
lenders have little information on the managerial capabilities
or investment opportunities of such firms. They benefit most
from being monitored in a close house bank relationship
(Neuberger and Rithke, 2009).

On the other hand, micro enterprises demonstrate a high
level of ability to adapt to changes in the environment. They
use IT for automation of existing processes, rather than for
decision support, or to increase flexibility of the firm and gain
competitive advantage. While large firms are typically capital
and equipment intensive, labor-intensive micro enterprises
may be able to increase productivity and provide value added
services through increased computerization and digitization
(Lee et al., 2009).

In the research (Burke et al., 2008) we can also find
results that confirm personal characteristic of the owner
(father) as important for die-hard entrepreneur. For men,
inheritance encourages persistence, and facilitates initial self-
employment. Having a self-employed father as a role model
makes 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 prob-
ability of self-employment, while reducing persistence.

Slovenia started investing in ICT later than the leading
developed countries, just as other new EU member states
(NMS). A more dynamic push in ICT investment occurred in
1999, reflecting increased concerns associated with Millennium
bug on one hand and the prospects of the introduction of value-
added tax in second half of 1999. But while other NMS are
increasing their ICT investments in recent years, Slovenia has
not followed such dynamics. The share of investments in GDP
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in Slovenia is lower than the average in EU 15, as well as lower
than in most NMS. Trend performance of Slovenia regarding
ICT expenditure in GDP during the period 2001-2004 was also
negative (Bucar et al., 2006).

International communications technologies such as the
World Wide Web have created an environment that presents
advantages to individual firms (Jungwoo, 2004). The Internet
is gaining commercial viability and is particularly suited
to small businesses, because it enables them to keep doors
open 24 hours a day, at minimal cost, to customers all over
the world. With access to increasing markets throughout the
world, businesses, including those in rural areas, have a unique
opportunity to expand from the traditional and local to the
global. Whether a firm trades online with customers or not,
however, the Internet can give firms the advantage of increased
profile, in that it can allow companies to present informa-
tion to potential customers and provide another channel for
the purposes of brand building, advertising, and marketing
(Galloway, 2007; Davies et al, 2006).

We tried to determine how ICT was used in Slovenian
micro businesses 10 years ago and nowadays. We also com-
pare the factors that have an effect on micro businesses suc-
cessful use of ICT and their income.

3 Research approach

After having reviewed the literature on small enterprises, a
structured interview framework was developed to help address
the research objectives.

Implementation and operation of IT in small enterprises
was investigated by several authors (e. g. DeLone, 1988; Yap
1992; Verber and Zupanci¢, 1993; Winston and Dologite,
1999; Seyal et al. 2001; Hunter, 2001; Antlovd, 2009, ...).
These studies focused on issues related to IT, and considered
success factors such as number of PCs, number of programs
and/or software tools used by the company, number of users,
history of use of IT in the company, security and safety, and
computing knowledge and skills of managers and employees.

We expected that successful use of ICT (Chan et al., 2009;
Wiklund et al. 2009...) will depend upon characteristic of
business (Yang and Chen, 2009; Lee et al. 2009; Rodhe, 2004
...), characteristics of the owner (Koellinger, 2008; Andersson
and Florén; 2008; Jeon, 2006...) and use of Internet (Jungwoo,
2004; Galloway, 2007, ...).

Successful use of ICT was defined as the number of dif-
ferent groups of programs used in enterprises. Enterprises
chose among ten groups of programs: sale, purchase, general
ledger, salary (leave and illness), business specific programs
(e.g. graphics, mechanical engineering, designing), general
programs (e.g. text editors, tables and data editors), internet
browsers, programming tools, decision support programs,
and other types of programs (Zupanci¢ and Werber, 2002). In
2009 successful use of ICT was also measured with the level
of internet use (Werber and Znidaréié, 2010).

Data for first study was collected via structured interviews
with owners or top managers in 1999, and represents a sample
of 94 businesses. Among them 15 business were defined as
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small, because they employed more than 9 employees, there-
fore final sample has 79 enterprises.

Data for the second study was collected via structured
interviews with owners or top managers of micro enterprises
between October and December 2009. In total, 134 interviews
were conducted.

Interviews took place at the headquarters of enterprises
with owners or top managers. Several studies (e. g. Burke et
al., 2008; Wiklund et al., 2009; Lee et al., 2009; Koellinger,
2008; Jeon, 2006) emphasized that this group plays a domi-
nant role in decision-making in small enterprises. The dura-
tion of an interview was approximately half an hour. Mostly
closed-response questions were asked in the interviews.
Except for demographic data, respondents either rated state-
ments on scale 1 to 5 or responded to multiple choice ques-
tions. During the interview the respondents were asked how
previous experience would influence their new purchase of
ICT and why, and about proposals for the improvement of use
of ICT in small businesses.

The appropriate sample size was calculated with Cochran’s
sample size formula for continuous data (Bartlett et al., 2001):
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where an estimate of standard s in the population was calcu-
lated as 5 (range of scale) divided by 4 (number of standard
deviations that include 95% of possible values in range and is
equal to 1.25 according to the 5-point scale. According to the
value for selected alpha level of 0.05 ¢ is 1.96 and acceptable
margin of error for mean d was estimated as 0.25 (number of
points on primary scale times acceptable margin of error;).
Because the calculated sample sizes do not exceed 5% of
population, no correction of sample size is needed.

Sample sizes in comparable international studies are
similar to our samples. Chuang et al. (2009) had a sample of
97 enterprises in study of the extent of information technol-
ogy adoption in SMEs. 126 enterprises were used to measure
ERP adoption of small and medium enterprises (Shiau et al.,
2009). Gutierrez et al. (2009) used 104 surveys from enter-
prises around the world in order to find out factors affecting IT
and business alignment. Ng & Keasey (2010) studied success
and failure of small, closely held firms in Singapore with 45
interviews with board directors, senior and middle managers.
Research study in case of Slovenian middle sized and large
enterprises about innovations and lifelong learning has 67
complete responses (Znidarsi¢ & Jereb, 2011). Roblek and
Zajec (2011) investigate 24 small family companies in order
to establish important differences in success and in organiza-
tional culture between family companies in production and
service sector in Slovenia. According to the above examples
we think that our samples (79 micro enterprises for 1999 and
134 for 2009) used in the study are adequate for our purpose.

Based on this premise, we proposed the following null
hypotheses:

H1: There are no differences among micro businesses accord-

ing to their equipment with ICT in 1999 and 2009.

H2: There are no differences among the key factors of suc-
cessful use of ICT among the studied micro businesses in

1999 and 2009.

4 Results

4.1 Characteristics of the enterprises in 1999
and 2009

Enterprises organized in other organizational forms represent-
ed only 4% of the sample. In the sample from 1999 the overall
share of individual private entrepreneurs was 38% and limited
liability companies 61%. Among 134 enterprises 44% were
family owned. The largest share of enterprises in the research
performed in 2009 came from service sector (28%), manu-
facturing (13.4%), construction (12.7%) and retail (10.4%).
Others were from tourism (8.2%), repair and servicing (6.7%),
agriculture (6.7%), wholesale (6.0%), transportation (4.5%)
and other (2.7%). In 1999 our sample was also represented
by micro enterprises from diverse industry sectors (Table 1.).

Table 1. Enterprise by industry sectors in 1999 and 2009

1999 2009
Manufacturing 16.5% 13.4%
Agriculture 1.3% 6.7%
Tourism 6.3% 8.2%
Construction 5.1% 12.7%
Retail 26.6% 10.4%
Wholesale 15.2% 6.0%
Transportation 1.3% 4.5%
Service 20.3% 28.71%
Repair and servicing 3.8% 6.7%
Other 3.8% 2.7%

Table 2 presents a comparison of enterprise characteristics
from our findings in 1999 and 2009. Respondents who sup-
plied data came from a wide variety of business backgrounds
and sizes.

Table 2. Enterprise characteristics in 1999 and 2009

Year of research 1999 2009
Sample 79 134
Individual private entrepreneurs 38.0% | 56.0%
Limited liability companies 60.7% | 40.0%
Joint stock companies 1.3% 0.0%
Other organizational forms 0.0% 4.0%
Average number of total employees 3.8 34
Average age of business 7.6 12.33
Average years of computer use 4.6 8.9
}(])ev;?sel(rplesrcr:i?)ted training in last three 43.0% | 28.0%
)(/)evavl?sezhlosuise)lated training in last three 30.5 93
E:?Cil(;,};i: (g)related training in last 405% | 25.0%
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Employees IS related training in last

18.5 9.9
three years (hours)
Business as cooperation partner 27.8% | 21.8%
i?;tsourced accounting and bookkeep- 67.1% | 80.0%

In 2009 the overall share of individual private entrepre-
neurs was 56% and of limited liability companies 40%. The
average number of employees in 1999 was 3.8, while the aver-
age number of total employees in 2009 was 3.4, including the
owner of the enterprise. The average estimation (in 2009) of
total number of employees three years ago was 3.2. From the
data we can conclude that micro businesses on average employ
more employees than three years ago despite the economic
crises. We can confirm our results with the statistical data of
employment in micro enterprises in 2008, 2009 and 2010 on
the website of Statistical Office of Slovenia under the option
“Enterprises by activities* (SI-STAT Data Portal, Economy),
where the growth in number of employees among micro
business is also evident. In 2008 there were 217874 persons
employed in micro businesses. In 2010 the number increased
from 226638 in 2009 to 227225. The average existence time
of micro enterprises has increased from 7.6 in 1999 to 12.3
years in 2009, and average years of computer use increased
from 4.6 (in 1999) to 8.9 years (in 2009) as well. There are
evident differences in amount and time spent for IS related
training of owner and employees. The number of owners and
employees that attended some kind of IS related education in
last three years decreased from 43% in 1999 to 28% in 2009
for owners and from 41% to 25% for employees. Similarly, a
decrease of spent hours of IS related education is evident. In
1999 the average number of hours spent for owner’s IS train-
ing in last three years was 30.5 hours, while in 2009 the num-
ber decreases to 9.3 hours. We can discuss what the reasons
for such differences are. It is true that a decade ago Windows
graphic system replaced all sign based computer programs and
consequently the emergency for IS education was higher. On
the other hand we are witnesses of new releases and novelties
in software every year, so we can argue this view. Maybe it is
more likely that recent crisis did have an effect on micro busi-
ness financial capital, and because of that the investment in
education was considerably lower.

A lot of big companies collapsed in recent years because
of financial and stocks machinations. We detected a decrease
of micro businesses that work as a cooperation partner. From
31.1% in 1999 the number of businesses functioning as a
cooperation partner reduced to 21.8% in 2009. Of course
we can assume that the number also depends on the sample
selected in 2009. The majority of enterprises (80%) in 2009
outsourced accounting and bookkeeping to an external part-
ner who specialized in selling accounting services to small
companies. The share of such enterprises in 1999 was 70.4%.

4.2 Characteristics of the respondents
The majority of respondents in 2009 (76%) was owner of the

business, 10% were executive directors, 7 % owner relatives
and 7% were other employees. There was a lower proportion
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of owners (61%) in study from 1999 and a higher number of
directors (20%). The age of most of them (45%) was between
31 and 45 years in 2009, while in 1999 the percentage of the
same age group was 50.6%. In 2009 33.6% were between 46
and 55 years of age. The same group was in 1999 represented
by 13%, so we can conclude that they became older. In 2009
only 2% were between 21 and 25, 9% between 26 and 30 years
and 10% were older than 55 years. There were no owners
younger than 21 years in both studies. There were 72% male
and 28% female respondents in 2009, while in 1999 we had
20% of female respondents. Formal education (in 2009) in
most cases was secondary school (50%), 12% vocational level,
11% higher, 23% graduate and 4% postgraduate. The majority
of respondents (40%) self-estimated their computer knowl-
edge (Figure 2) as neither good, neither bad. Twenty—one
percent of respondents estimated their computer knowledge as
poor and 10% as very poor. We can conclude that respondents
estimate their computer knowledge as higher than it was in
1999. When we asked the respondents where they mostly get
information for ICT purchase, they answered that they ask
friends or relatives in 1999. In 2009 the answer was different,
they would mostly ask an ICT seller or service personal. In
second place they selected the option “I find the information
myself” in both researches.

15%
veryPoor | 0%

18%
Poor N 21%

. . 9
neither bad neither good I 4[;}2/& 1999
m 2009

13%
good 5304

. 11%
very good Bl G

0% 10% 20% 30% 40% 50%

Figure 1: Respondents self-estimation of their computer knowl-
edge

While we were talking with business owners several
times, we could conclude that they are unaware of software
they have on the computers. Many of them told us that they
use PC for e-mail and internet search. Software was prein-
stalled when they purchased a PC. If we simplify, we can say
that they do not care about computer business support, their
primary thought is how to survive and earn enough money for
the next day. We were especially disappointed while interview-
ing owners of newsstands that told us their employers forced
them to self-employ as private entrepreneurs or to become
unemployed. To lower the costs, large newspaper firms man-
agers decided to separate newsstands from their business and
consequently also the social payments for employees. On the
other hand they dictate the subcontractors what and how to do.
The use of ICT in such conditions is irrelevant.

Out of 134 micro-enterprises from the sample in 2009,
38 (28.4%) have expressed the interest in collaboration with
our faculty in form of students work developing computer
programs for their business support.
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4.3 Computer use related issues

It is reasonable to expect that businesses make backup copies
of their business data at one time or another. The question
now was what type of backup media was used? The results are
shown in Figure 1. Some businesses used two different backup
procedures (backup on external HD and CD). Due to this,
the percentage sum in Figure 2 is greater than a hundred. It is
obvious that the famous floppy discs mostly used for business
data backup in 1999 (63%) were replaced with CDs and exter-
nal Hard Drives (35%) in year 2009. In most cases (61%) CD,
ZIP, other backup specialized tools were used for backup cop-
ies In third place in both cases backup copies were made on
a second hard drive, second computer or server (22% in 1999
and 20% in 2009). Recently also memory sticks are popular
as business data backup store (10% in 2009). The most fright-
ening results in 2009 came from the 3% total of businesses
where no backup copies were made at all! Luckily the number
is lower than in 1999 when 6 % of businesses made no copies.

0,
Floppy disc 0% 63%
- 37%
CD, ZIP, tape, ... 61%
- 0%
External Hard Drive I
1999
Second Hard Drive or on other 23%
PC/Server . 2o 2008

) . \ 3%
Other (memory stick, ...} . o

6%

We don't make copies T
e}

0% 20%  40%  60%  80%

Figure 2: How micro businesses store backup copies of business
data

Around forty-eight percent of businesses have not lost
any business data yet in 2009 (Table 2). However, 24.1% did
lose data at least once, 12.8% lost data twice and 15% three or
more times. Data was similar, but smaller, also in year 1999.
The main reason for the loss of business data is shown in Table
2. The sum of answers for year 1999 is not 100, because at
that time correspondents were able to select different answers
at once. However, in year 2009 we did not allow more than
one answer. We can conclude that only SW errors were more
often a reason for lost data in 1999. In all other possibilities
the numbers are bigger in 2009. In 1999 the era of graphic
interfaces started and we saw many new SW solutions that
were not reliable. In that time also many new SW firms were
formed that developed SW for small business support. In
large enterprises they had their own computer centers and
they developed SW for themselves. Cobol was one of most
used computer languages for business support and then the
problem of year 2000 raised. That was the time when Visual
Basic and other languages with graphic supported interfaces
began to replace Cobol. If we were used to robust and reliable
operation of Cobol programs, now was the time we recognized
the importance of reset button on PC. This could be why the
number of SW errors as reason for business data loss in 1999
was higher than employee’s mistakes.

If we consider that the number of ICT components was
higher in 2009 and that the quality of ICT components is not
as good as it was 10 years ago, it is reasonable to expect that
there are also more HW failures. It is interesting to see that the
number of virus related loss of business data is higher in 2009,
although the number of antivirus software used increased. In
1999 only 60.7% of enterprises used antivirus protection. Ten
years later ninety-three percent of enterprises used antivirus
software. In average they invest 89.6€ per year for computer
antivirus protection. On the other hand, 49% of micro busi-
nesses in 2009 used some kind of illegal software product
(unlicensed, black copy). Alternatives for such businesses are
free open source software solutions which are not yet wide-
spread among micro businesses (Werber and Znidarsig, 2010).
The reason for that is unawareness of open software existence
among micro business owners.

Employee mistake was listed as the second most impor-
tant reason for business data lost in 2009. The comparison of
average hours used in 2009 for IS related training in last three
years (Table 1.) and the fact that almost every year there was
a new version of software and computer system can be the
reason why so many mistakes were made by employees. Only
investments in education of employees can decrease this risk
factor.

If almost every second business lost some business data
at one time or another, how did they get it back? Results are
shown in Table 3. In questionnaire from 1999 we did not offer
the first possibility for restoring lost data “They did not (per-
manently lost)*, that is why there is a slash in Table 3 instead
of data. We can say “people do not learn others’ mistakes”. In
Figure 2 we can notice the prospect of business data backup
systems from 1999 to 2009. On the other hand in Table 2 we
can see that in general number of business data loss is higher
than in 1999. At first we can think, of course, that they had
more SW and the result is obvious. But when we compare
the data in Figure 3 we can notice that this is not true. The
number of different SW for business support did not increase
in year 2009, in many cases the number decreased or was
similar. Only the number of general packages and Internet use
was higher. We think the reason is in carelessness of micro
business owners that did not change in recent years. Until they
do not experience the problem of business data loss by them-
selves, they do not care about it.

Table 3. Businesses problems with lost data

ther business data | 1999 | 2009
Never 582% | 48.1%
Once 17.7% | 24.1%
Twice 16.5% | 12.8%
More than twice 7.6% | 15.0%

Reason for the loss of business data*

SW errors 12.7% 4.2%
Computer virus 6.3% | 19.4%
Employee mistake 114% | 37.5%
HW failure 22.8% | 38.9%
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Other (stealing of PC, bad flop- 77% 0.0%
pYs--.)
How enterprises retrieved the lost data
They did not (permanently lost) /| 27.6%
They re-entered the lost data 36.8% | 34.2%
They retrieved the data from the 632% | 382%
backup copy

4.4 Computer software

Most enterprises in the study from 2009 (95%) use some ver-
sion of the Windows system (XP, Vista, NT). From various
other operating systems, 5% of the enterprises use Linux. In
93% of all companies (Figure 3) general programs (word pro-
cessor, spread sheets, databases...) were installed, but only a
few of them used them to analyze data from the database or to
prepare customized reports.

General programs 93%

Internet browsers | s —— )1 0,
Sale 1%
Purchase s 500

General ledger p— 5

Business specific  m— §1%

Salary, leave and ilNess — oo 0
Pregramming tools s 507
Decision support 5013%

Other 504

0%  20% 40% 80% 80% 100%
Figure 3: Type of software used by micro enterprises

These tools were mostly bought together with the com-
puters, which may explain why they were not used much.
Insufficient computer knowledge and skills of the owners/
managers and employees may be a possible explanation for
the non-use of software tools. Relatively low self-assessment
of computer knowledge and skills, found in our study, sup-
ports this assumption. Only 12.7 % of businesses in 2009
used some type of package for application development (MS
Access, Visual Basic ...), and 5% had applications for deci-
sion support.

The difference in amount of used sale SW between 1999
and 20009 is the result of different sample of micro enterprises.
In 1999 the number of retail businesses was larger (27%) com-
pared to 2009 (10%).

We also notice a difference in characteristics of used busi-
ness software. In 1999 51% of business SW was made spe-
cifically for the business needs, while the percentage of such
SW was only 29% in 2009. Similar in both samples (33% in
1999/34% in 2009) is the amount of business SW that roughly
corresponds to their business needs and they can adjust it if
they pay for adjustments. The rest of business SW is general
and does not allow any adjustments (26%/37%).
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4.5 Computer hardware

Table 4 presents the comparison of ICT equipment of studied
micro enterprises between years 1999 and 2009. To test statis-
tical significant differences t-test and “ —test were conducted.

The average number of laptops per company was 2.3,
desktops 1.3, workstations 0.2 and network server 0.4. If we
sum up, all computer companies from our sample had 4.1
computers per organization (1.6 computers per one employee).
In 1999 there were on average 3.6 computers per organization
(1.1 PC per employee). Those differences in the number of all
computers per employee are statistically significant at 5% sig-
nificance level (t=-2.495, p=0.013). There are also significant
differences in average number of workstations per enterprise
(t=3.322, p=0.001) and per employee (t=2.854, p=0.005),
where the average number of workstations declines from 1999
to 2009. The reason for the decline is in higher performances
of PC and LT in the last years, so there is no need for any
more purchasing of expensive high performance workstations
mostly used for graphic and engineering industry. Thirty-five
(35%) enterprises have local network, 38% used an UPS for
emergency power supply in case of power failure, and 13%
use a “bar-code” system for product identification in 2009.
There is evident growth in the percent of enterprises that
use opportunities of the Internet (X2=42.97, p=0.000), online
banking operations (X2=64.14, p=0.000) and e-business in
2009 (X2=16.77, p=0.000). On average, micro enterprises
invest 1539 € per year in computer hardware or computer
hardware services and 880 € in software or software licenses.

4.6 Results of hypothesis test

Based on the analysis of the results (Table 4) hypothesis H1
can be rejected, since statistically significant differences at 5%
significance level in use of ICT are only greater in the number
of workstations in enterprise and the number of workstations
per employee from year 1999. All other compared ICT com-
ponents are in 2009 presented in similar (not significantly dif-
ferent) or higher (significantly different) amount than in 1999.

Table 4 presents the factors that we studied in 1999 and
2009 in conjunction with the successful use of ICT and micro
business success. To test the hypothesis, correlations, analysis
of variance and t-test were conducted. Table 4 shows which
factors have been confirmed and which not. Slash indicates
that listed factor was not studied. Detailed statistical data are
published in the publications of both authors with similar sub-
jects from 2000 to 2011. Except where we have not dealt with
the same factors in both studies results showed, that the factors
of effective use of ICT and business success remain alike. The
difference is at factor legal form of company where in 1999
there were no statistically significant differences in the num-
ber of programs used among enterprises with different form
of organization, while in 2009 limited liability companies
were using more programs than private entrepreneurs. Another
difference is by factor outsourcing of accounting functions.
There were no statistically significant differences in the num-
ber of programs used in 1999. The result was different when
the entire (original) sample was used before we subtracted
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Table 4: Equipment of businesses with ICT and its use

Used ICT and Software 1999 2009 t-test / XZ —test
Number of enterprises 79 134/133* /

All computers — average on business 3.61 4.09 t=-0.940, p=0.348
All computers — average on employees 1.06 1.56 t=-2,495, p=0.013
Personal computer — average on business 2.51 2.31%* t=0.580, p=0.563
Personal computer — average on employees 0.76 0.78* t=-0.301, p=0.764
Laptop (on business/ employees) / 1.29%* /1 0.50* /

Work station — average on business 0.68 0.15* t=3.322, p=0.001
Work station — average on employees 0.19 0.06* t=2. 854, p=0.005
Network Server— average on business 0.47 0.41 t=0.414, p=0.679
Network Server- average on employees 0.09 0.12 t=-0.591, p=0.555

Internet connection

67.1% 97.7% ¥2=42.97, p=0.000

Local area network

40.5% 35.0% 12=0.63, p=0.426

Barcode reader

22.8% 12.7% 12=3.69, p=0.055

UPS (Uninterruptible power supply system)

31.6% 37.6% x2:0.75, p=0.386

Online banking operations

24.1% 80.2% 72=64.14, p=0.000

E-business 35.4% 64.8% x2=16.77, p=0.000
Selling on the Internet 8.9% 13,4% x2=1.00, p=0.317
Antivirus program 60.8% 93.2% 42=33.82, p=0.000
Use of illegal software / 48.9% /

DOS 13.8% 0.0% /
WIN.(3.1 - 2000 or NT) in 1999; 84% 14.9%,78.4% /

NT, XP, Vista in 2009 17.2%

Other (Linux, Nowell, Netware) 2.2% 6.0% /

* excluded data of one business that was specialized in IS and IT training (40 PC and 20 LT).

only micro enterprises. Otherwise in 2009 the enterprises
that have been outsourced accounting and bookkeeping were
on average less successful in use of ICT. Owner’s skills and
knowledge from computer and information systems fields
are important factor in successful use of ICT, while higher
number of different programs used is in positive correlation
with higher level of computer knowledge. Therefore we can
accept hypothesis H2, because there are only a few differences
between the studied factors.

5 Conclusion

Comparison of ICT usage and studied success factors of micro
businesses success in time between 1999 and 2009 showed
that businesses are better equipped with ICT than 10 years
ago, but use less business computer programs. Perhaps the
reason is in increased percentage (80%) of businesses that
outsource accounting and bookkeeping services and so they
do not need additional business programs. Instead of that,

most of them use general purpose programs like MS Office
and Internet browsers.

If we are pleased that micro enterprises are on average
equipped with 1.6 computers per employee, we are disap-
pointed regarding the exploitation of its full potential. As con-
cluded in Lee et al., (2009) our results show that it is impera-
tive for micro enterprises to adopt computerization to achieve
improvements in business performance. But is it enough?

As stated by Stevart et al.(2007) thousands of companies
have implemented large and small IT investments in software
applications, work process, business organization, supply
chain management and customer relationship management.
Even though technology investments have contributed sig-
nificantly to output growth in the United States, profitability
and productivity have not always emerged as a result of IT
investments. We agree that when IT investments, such as new
work systems, are coupled with organizational redesign and
business process reengineering, these changes are more likely
to yield substantial productivity improvements, since many of
these changes are likely to lead to a competitive advantage.
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Table 5: Analyzed factors of successful use of ICT with summary of tests performed

Factors

1999

2009

Owner IS related knowledge

YES
Pearson correlation:
r=0.237%, p=0.025

YES
Pearson correlation:
r=0.295**, p=0.001

Legal form of company (private entrepreneurs,
limited liability company, other)

NO
t-test:
Means: 3.80 (pe), 4.44 (llc).
t=-1.566, p=0.112

YES
ANOVA:
Means: 3.57(pe), 4.76 (llc), 3.8
(other). F=9.684, p=0.000

Number of employees

YES
Pearson correlation:
r=0.253%, p=0.035

YES
Pearson correlation:
r=0.327**, p=0.000

Number of ICT components

YES
Pearson correlation:
r=0.301**, p=0.007

YES
Pearson correlation:
r=0.292** p=0.001

Use of Internet
(7 levels from information searching to an internet
based business)

YES
Pearson correlation:
r=0.345**, p=0.000

YES
Pearson correlation:
r=0.327**, p=0.000

Outsourced accounting and bookkeeping

NO
t-test:
Means: 4.12 (yes), 4,23 (no)
t=-0.099, p=0.921

YES
t-test:
Means: 3.79 (yes), 5.23 (no)
t=-4.355, p=0.000

Years of ICT use

NO
Pearson correlation:
r=0.105, p=0.356

YES
Pearson correlation:
r=0.329*%*  p=0.000

Annual turnover

YES
Pearson correlation:
r=0.327"", p=0.000

YES
Pearson correlation:
r=0.358"", p=0.000

*% Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Similar to Wiklund et al. (2009) and Jungwoo (2004)
our study showed that owners’/ managers’ personal attitudes
directly and/or indirectly influence business growth and suc-
cess. Implementation and successful operation of comput-
erized business is strongly related to characteristics of the
owner/manager (formal education, gender, computer knowl-
edge and skills). Micro enterprise owners/managers in general
recognize and value IT, but they use it mainly to support daily
operations of the business rather than to support decision-
making (5%), and are mostly not aware of its strategic and
organizational impact. Most of them also do not use end-user
friendly PC based development tools, such as databases which
are readily available to most companies participating in our
study. Only a small portion of them (13%) use end-user friend-
ly tools to support their business. This may also indicate the
lack of computer knowledge and skills in micro enterprises.

According to our findings and findings reported by
Riemenschneider and Mykytyn, (2000) current owners and
managers of micro enterprises are aware that in order to
take full advantage of the existing technology they should
increase the level of their computer skills and knowledge,
stay informed about new trends, developments in the IT and
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communication area, and acquire technical and managerial
competences needed to effectively manage the IS. Training
in using of PC based end-user tools and their use for data
analyses may also help owners, managers and employees of
micro enterprises to gain self-confidence in using IT and better
exploit the available technology. Because of that, investments
in education and training are unavoidable.

Since majority of enterprises (80%) outsourced account-
ing and bookkeeping to an external partner, they should also
consider outsourcing IT and IS as suggested by Rohde (2004).
If they do so then the difference in SW use will be compen-
sated.

Suitable policy interventions from the government and
active support from the private sector are needed to address the
issue of eOpportunities (Kapurubandara and Lawson, 2007;
Jeon et al., 2006). The government needs to take leadership
to facilitate a regulatory environment, improve national infra-
structure (Bucar et al., 2006) and continue to help with ICT
education. The government and Chamber of Commerce and
Industry of Slovenia should inform, consult and involve micro
enterprise in business and finance opportunities of the EU.
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Research limitations

Although many other authors use similar samples for studies
of micro and small businesses as we, we can expect that a
larger sample of micro businesses would indicate additional
factors that were not confirmed this time, because they only
showed statistically insignificant differences.

Because the study in 1999 was focusing on small enter-
prises, and in year 2009 on micro enterprises, the sample from
year 1999 was reduced only to businesses that confirm with
micro business characteristics.

Micro businesses as private entrepreneurs are not obli-
gated to report financial results to Slovene statistical office
according to Slovene legislation. Because of that we offered
small business owners to indicate which class of annual
turnover corresponds to their business instead of recording
real financial data. This could be a potential source of non-
significant correlations between the performance of enterprise
and successful use of ICT.

Many other factors should be studied in further research
(Werber & Zupancic, 2005) to fully understand micro business
characteristics and their ICT use, e.g. location of the enter-
prise, reason for the establishment of enterprise, strength of
micro business associations, international collaborations and
associations...

International comparisons with other studies are almost
impossible, because they use samples of small enterprises (10-
50 employees) or SME samples that are on first glance similar
to our samples, but do not take into account the specialties of
micro business.
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Uporaba informacijske in komunikacijske tehnologije v mikro podjetjih v zadnjem desetletju

Prispevek predstavlja primerjavo uporabe informacijske in komunikacijske tehnologije (IKT) v slovenskih mikro podjetjih na
osnovi podatkov pridobljenih v raziskavah izvedenih leta 1999 in 2009. Podatke za raziskavi smo pridobili s pomocjo struk-
turiranih intervjujev izvedenih z lastniki ali menedzerji mikro podjetij. Primerjali smo opremljenost z raéunalniS§ko stojno in
programsko opremo, lastnosti podjetij, lastnosti intervjuvancev in njihov vpliv na uspesno uporabo IKT. Rezultati so pokazali
precejSne spremembe v opremljenosti s strojno opremo vendar to v primerjavi z rezultati pred desetimi leti ni vplivalo na boljSo
uporabo programske opreme. Klju¢ni dejavniki uspesne uporabe IKT so ostali enaki. Investicije v IKT so odvisne od odlocitev
lastnikov, zato so $e vedno najpomembnejsi dejavniki lastnikova formalna izobrazba in njegova znanja in spretnosti s podrocja
IKT. Rezultati kaZejo, da se je investiranje v izobrazevanje za obe skupini, lastnike in zaposlene, bistveno zmanjsalo.

Kljuéne besede: mikro podjetja, informacijska in komunikacijska tehnologija, raziskava
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