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Abstract

Among the functional analysis the evaluation of rural regions has a growing importance. From the analysis reveals, that there is a
significant difference between rural and metropolitan areas. With regard to the territory and the population, Hungary is mainly
ranked as rural area, so in accordance with our objectives, the attitudes of the business sector have been studied globally on a
rural settlement and we present our results in this article. We have chosen Hajdubdszorményfor detailed analysis and106
enterprises involved in our study. The data collected during the research were construed by Principal Component and Cluster
analyses and the results were evaluated from two aspects. On the one hand for the SME-s, and on the other hand for agricultural
enterprises. The separation was necessary because the situation of the SME-s had a bad reputation, especially in rural regions.
The basis of the results of the analysis, agro-enterprises use ICT at least of all. The farms do not use and consider unnecessary the
use of broadband services, referring to the nature of their work. They communicate with partners and clients personally and trust
is very important factor for them. They sell the products and carry out the purchase just few places. A change in this situation is
not expected in the foreseeable future. In contrast, the most of factors were considered important or expressly important by
service and commercial enterprises, regardless from the application. Regarding to remote network services there was a uniform
conclusion. The majority of SME-s is not familiar with these services, and when the services are known, these are not considered
useful or efficient. The price is not a determinative factor for the use of these services, so the diffusion of the solution would be
difficult and lengthy.E-business can do much to strengthen the vitality and sustainability of agricultural and related
industries.Enterprises still do not interested in new IT solutions, such as Cloud Computing. They not trust about it and only 10%
considering to take a remote software or data server. We have concluded that the current result of network investments is
principally the creation of the possibility and right of accessibility, and equal opportunities. The business SME sectors do not take
enough advantage of business opportunities provided by networks.
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1. Introduction

It is indisputable that the presence on digital platforms, i.e. the online presence and the speedy transmission of
information became crucial for all economic sectors and for the society. In parallel with the development of digital
technology a so-called digital ecosystem is emerging, in which all areas of living and business are supported by
digital solutions. In the digital ecosystem millions of users (population, enterprises, and public institutions) and tens
of millions of tools communicate with each other, using tens of thousands of contents and applications. The
constantly emerging new infocommunication services and its accessibility, technical characteristics and affordability
now have a central role in shaping the structure and development of the economy. These are important in the
improvement of the quality of life and provide new business possibilities and advantages. As the result of the
process thanks to the significant increase in the number of users the data traffic has been also notably increased. The
need for speed of new services and applications and the network security expectations has also become higher. The
development of a network infrastructure suitable for reliable and secure data transmission has become crucial which
now means the construction of the Next Generation Network (NGN). Among the functional analysis the evaluation
of rural regions has a growing importance.Currently the rural development policy has been acquiring a stronger role
in the strategy of the European Union and its Member States, since the social and economic role of rural areas is
very important. SMEs also have an essential role in the Hungarian economy, mainly in rural regions. Consequently,
the analysis of the ICT situation and future prospects of SMEs has become essential. Therefore in our article we
present the role of network development in rural regions and the usage and infrastructural characteristics and future
network attitudes of small and medium sized enterprises.

2. The role of ICT for SME sector in rural regions

These areas constitute more than 91% of the EU’s territory and here is the place of residence of the 56% of EU’s
population. The 66% of Hungary’s territory is classified as a rural area, where 48% of the population lives
(Eurostat). In addition our country has a significant agricultural and food industry which is the typical sector of rural
regions.

The food and agriculture sector represent a significant part of the European Union economy. In Hungary in 2012,
8.5% of the number of persons employed worked in these two sectors and they represent around 5% of the GDP
(KSH). EU is one of the largest food and beverage producer and the overall value of their production is estimated at
675 billion euros (European Council, 2006).

Guo& Jin (2009) pointed out that the rural regions have, increasingly, multifunctional role and not only
agricultural, food and raw material production functions. They have a role of the conservation of natural resources,
they have socioeconomic functions, the leisure and tourism industry is very important and enterprises with
diversified economic activity appear in these regions. However, these regions facing serious difficulties, resulting
from the ageing of population, the poor infrastructure, the lower standards of service and the high unemployment.
The main objectives of rural development are defined taking into account the following aspects (FVM, 2007):

e to prevent the migration of rural population,

e to make attractive the living and working conditions,

e providing alternative income opportunities in addition to the agricultural income sources,

e to preserve and renew the values of man-made, cultural and natural values of rural regions which includes the
development of rural tourism,

¢ to develop and strengthen the cooperation of economic sectors.

SME sector is very important therefore the national and regional competitiveness is crucial. The backwardness of
SMEs means big problem for EU and Hungarian economy equally, because they play very important role. In
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Hungary there are more than 1.6 million enterprises now and the vast majority of these (~99%) are micro, small and
medium sized companies. In proportion to its share, they employ a great portion (~75%) of the overall employees.
Furthermore they produce almost 50% of Hungarian GDP and they give one-third of export (KSH). However the
competitiveness of domestic SME sector is weak in international comparative terms (Szerb, 2008). Less than 48% of
business start-ups survive the first five years, 90% of them couldn’t develop and just 1% plans the market entry in
abroad (www.vallalkozasvezeto.hu). ICT contribute to it, as regards the effects of new ICTs, e-commerce and e-
business, their impact has been the multiplication of possible business configurations and thus choices to make for
managers. In contrast to the traditional organization of a sector where business models looked alike, the range of
possible new business models in the ICT era have grown strongly (Herdon et al., 2006). This is the reason why ICT
development is so important, particularly for SMEs.

ICT helps companies to increase their potential for competitive advantage by enabling them to perform primary
and support activities either at less cost or in a way that leads to differentiation and a premium price (Bayo-
Moriones&Lera-Lopez, 2007). ICT creates many new interrelationships among businesses, expands the scope of
industries in which a company must compete to achieve competitive advantage. Information systems and technology
allow companies to coordinate their activities in distant geographic locations (Fathian et al., 2008). Despite these
advantages, one big sector is the small enterprises, which means abottleneck in ICT usage, mainly in rural areas and
poor social strata (Struzak, 2010). However one of the range of factors that has been identified as impacting upon
the level of ICT adoption amongst SMEs is access to and confidence in external specialist advice (Morgan
&Colebourne, 2006). With the help of different surveys and calculations, researchers made many advantages
relating to fast data networks, which support their activities. But in practice they don’t think that it may give them
any chance or opportunity. SMEs have special needs because of their limited resources in terms of personnel,
finances, and knowledge pertaining to management, marketing, commercialization, or information technology. They
often lack knowledge and expertise about international trade issues and foreign markets. An IT outsourcing service
provider asked almost 9000 enterprises in Central-Hungarian region to find out the IT situation of them and whether
they interested in the new IT solutions or not. It found out that SMEs have more than one decade backwardness in
their IT systems (Navigator, 2012).

The analyses of the SME sector are important to determine the factors which hinder them reducing the digital
divide and exploiting the potential of broadband services. The empirical studies of Bayo-Moriones&Lera-Lopez
(2007) have confirmed the positive impact of ICT on the performance of enterprises, not only in terms of
productivity, profitability, market value and market share, but also in terms of indirect indicators such as process
efficiency, service quality, cost savings, organizational and process flexibility, and customer satisfaction. According
to Guo& Jin (2009) the use of ICT and e-commerce are only help the survival, they don’t provide economic benefits
for enterprises in business life. For the competitiveness of rural SMEs in the 21st century, additional services are
required, which increase the satisfaction of clients and the safty of business transactions. The demand of special
products is not sufficient. Atzeni&Carboni (2006) surveys conducted at Italian firms demonstrates the link between
ICT, productivity and the level of innovation investment. Their research results support the hypothesis that in the
case of ICT the technological development differs from the development of conventional technologies and the
investment has a greater impact on the enterprise than the ratio of ICT capital investment represents. Redoli et al.
(2008) examined among SMEs the impact of ICT on innovation performance and they highlighted its importance in
the cooperation of businesses. Janom&Zakaria (2008) developed an e-readiness model for analyze the B2B e-
commerce activities of SMEs, which in they analyzed in particular those technologies which are necessary to the
usage of electronical actions and their adaptation. Kamal et al. (2009) pointed out that, according to World Bank
experts, the IT adaptation willingness of micro-enterprises increase their performance by 3.4% potentially. The
factors enabling the increase of performance are the expansion of possibilities to achieve the market, the increase of
efficiency of administration and the speed of access to information.

According to Ramirez-Medina (2009) more company consider important and innovative the usage of e-
technologies than are introduced. Fathian et al. (2008) reviewed the proposed models for e-readiness assessment on
national level and they identified the critical factors for evaluation of e-readiness of SMEs. They examined as
priority factors the organizational characteristics, the availability of ICT infrastructure and the security and legal
environment of ICT.
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So several solutions have proposed for enterprises, the main problems and those benefits, which could motivate
the managers for developing online contents, doing online commercial and marketing activities and using the
available e-services, have identified. In spite of these research results, the Hungarian SME sector the progress has
been slight. In respect of use of these services, the results of our own research the vast majority of managers of
enterprises don’t show motivation. In our opinion this mentality could mean in many cases difficult operation for
undertakings. Joining to the online presence doesn’t mean a high expenditure of time and money, but it would bring
high savings in costs and time. Moreover, for a new enterprise, it is a great advantage that it can apply the new
techniques and technologies immediately.

3. Methodology

We made Principal Component analysis the basis of 23 variables of part of our survey which contains questions
about Internet usage. We considered important to make it in the interest of clarity, to reduce the number of
variables.First, we made the internal reliability test of the variables by question groups with Cronbach-Alfa analysis.
The result of the test have to be 0.6 at least, in the case of all groups this condition has been met. We also checked
the suitability of data for Principal Component analysis,we used Kaiser-Meyer-Olkin (KMO) and Bartlett-test, and
Anti-image correlation matrix. The result of the test is that the variables are suitable for further analysis. Since we
had scale type variables, calculation and usage of Spearman-correlation matrix deemed appropriate for the analysis.
We used Varimax rotation. The variables were subject to a principal component analysis. This was necessary for the
grouping of the 23 variables in some background variables. The principal components have been used also for
cluster analysis, and the aim of the analysis was to determine how the activities of the enterprises affect the views
regarding utility of network services. In case of clusters the average value of the principal components has been
evaluated. The aim of the cluster analysis is to classify the observation units in relatively homogenous groups based
on the variables involved in the analysis. The process is successful when the units are similar to the other
components of the group but are different from the elements of other groups. In the cluster analysis the fundamental
task is to determine the variables which cause the difference between the groups, therefore the cluster analysis is
frequently performed with variables produced during factor analysis. For our studies the Ward’s method was applied
because it minimises the loss of information caused by the combination of groups. The Ward’s method is favourable
because of the use of scale variables and there was no extreme value. The deviation of the groups was nearly
identical, and the correlation between variables was eliminated during the principal component analysis. The Ward's
method calculates the average of all elements for each cluster, than the Euclidean squared distance for all
observation units shall be calculated. The Euclidean squared distance was selected because it is suggested by the
main scientific literature for Ward’s method. The characterization of created clusters was made based on variables
measured on grouping, not metrical scale, by cross tabulation analysis.

4. The ICT development of Hungarian Enterprises

Hungary achieved good results in many ICT area, in addition to the improvement of the overall Internet
infrastructure and usage characteristics, the popularity of new applications is also increasing among enterprises.

The percentage of enterprises which have broadband access was 85% in 2013, but this penetration still remains
below the EU average, as well as in 2008. The use of mobile Internet increasingly appears in several sectors as
important technology. Almost one third of the enterprises apply it already in Hungary, but our backlog is still more
than 13% from the mean of EU-28. The usage rates of other e-services are also below average. The turnover of e-
commerce increased significantly, on the Hungarian electronic market the amount of goods was ~180 million Euro
in 2008, but in 2012 achieved ~500-560 million Euro (Piac&Profit, 2013). Currently almost 6000 webshops are
available in Hungarian and operate actively, which means that these webshops really work, so the owner and/or the
operator shall keep the catalogue of the webshop permanently updated and in repair. 4100 of the 6000 webshops in
Hungarian registered in Hungary (Dojcsak, 2013). The rate of enterprises, whose turnover from online sales is at
least 1%, is 10% which is less by 4% than the average of EU countries. On the other hand, the share of enterprises'
turnover on e-commerce from the total turnover is 16% in Hungary, which is higher than the EU-28 average (14%).
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Figure 1 clearly shows that in the case of ICT indicators of the enterprises the difference between the Hungarian
and EU-28 average values in most cases was only a few percentage points in 2013.

In Hungary the popularity of new applications is growing both in business and private sector. The development
of e-commerce is a good example for it. In 2009 the trade of retail stores was almost 360 million Euro, which means
2% from the overall trade. For this added further 100-110 million Euro trade value from online auction markets
(GKIeNET, 2011). But this rate is still much below the EU-27 average, where the percentage of enterprises' total
turnover from e-commerce was 4.2% in 2007 (epp.eurostat.ec.europa.cu). In the regions of Hungary only 40-50% of
enterprises have website (except Central-Hungary where this rate is about 70% thanks for the capital) (KSH). E-
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services were popular among undertakings in 2010, the utility (time and cost saving) of these services is high for
them. They made use of the online platform for education and administrative procedures a lot smaller (20% and
51%), but during two years it increased. Late data are not available, but based on the year of 2010 we come to the
conclusion that nowadays the enterprises use almost the full range of e-administration.

Fig. 1. Development of Hungarian enterprises in ICT indicators and the average of EU-28
Data source: Eurostat, 2013

5. ICT Readiness of SME sector — A case study

Our research focuses for rural micro and small to medium enterprises about their significant economic role. With
our survey we would like to get answer that how firms use internet, which are the relevant ICT for them and what it
depends on. We consider it important to know the ICT attitudes of companies how depends on the economic factors
and what the tendency might be expect in this area. For this we asked several SMEs from a settlement — which is a
typical in the North-Hungarian region and its main profile is agriculture — to fill our survey. In the town operate
approximately 2000 enterprises (KSH). The number of SMEs which we interviewed was 106. The sample represents
well the enterprises of the town. The most part is the service and commercial businesses and those firms which
related to the agriculture. Our aim was to find out that are they find useful the Internet, the network services and the
infrastructure. The basis of the answers we determined which opportunities will expect in the future too.

We have got five principal component as the result of the analysis with higher than 1 eigenvalue. The cumulative
variance of the five components was 72.794%. This is significantly exceeding 60%, which is required in
socioeconomic analysis.
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According to the result of this analysis the five principal components have been ranked in five groups of
indicators. These represent how much the company decision makers recognize the utility of Internet in relation to
the single activities.

1. Function supporting internal and external Internet relations

2. Importance of online presence

3. Function supporting purchasing activity

4. Importance of online advertising

5. Sales promotion function

We made Cluster Analysis on the basis of our original variables and the aim of it was to find out how the type of
sector of the enterprises influences the opinions of utility of the network services. The result has shown by Figure 2.
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Fig. 2.The result of cluster analysis.Source: Own survey

To determine whether or not the differences between the clusters are significant, we made variance analysis
(ANOVA) on the principal components. The result of it, that there is a significant difference between the clusters
(P<0,001). Table 1 shows the distribution of enterprises in the clusters by their activity.

The decision makers in the 1st cluster evaluated very positively all the components except for the third one. The
members of the cluster consider really important and useful the services available on Internet. Mainly the enterprises
on tourism and catering and service are ranked in this group. Considering the importance of the sector in the town
this is a very good result, as the presence on Internet is a crucial factor to take advantage of development
possibilities. It is crucial that - based on the results - the enterprises of the sector are aware of these possibilities. In
the case of the 2™ cluster all of the components are positives, but the difference respect to the 1st cluster consists in
lower component scores. The score of 4™ and 5™ components are much lower but the 3™ one is much higher. This
cluster contains several types of enterprises, but most of the commercial, service and building trade enterprises are
in it. The 3™ and 4™ cluster contains mainly members of agricultural activities and some enterprises with other
activity. The component scores are the lowest in this cluster.

The basis of the results of the Principal Component and Cluster analysis, agro-enterprises use ICT at least of all.
In their case, these services are not necessary for their activities because they communicate with partners and clients
personally. Trust is very important factor for them. They sell the products and carry out the purchase just few places.
The result was not surprising regarding to usage of internet services. The most dominants are sending e-mails and
searching general information. Unfortunately, the micro-enterprises related to agriculture (individual and family
farms) chose these two services in almost all cases. The larger companies use internet for relationship with partners
and clients and for marketing and innovation goals also. The e-commerce activity is very low, but in purchasing and
sales, it has effect reducing costs.
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In the second part of our survey we made questions to find out the expected ICT tendency of SMEs in the future.
New ICT approaches, however, offer solutions that will be as applicable to the small business as to the large
(Herdon, 2009). Enterprises still do not interested in new IT solutions, such as Cloud Computing. They not trust
about it and only 10% considering to take a remote software or data server. The other part of our questionnaire
served the purpose of understanding the currently and future IT-attitude of managers. To identify the requirements
in terms of e-services, which have a role in the reduction of costs and mean an available and affordable solution for
SMEs, was an important aspect in the analysis.

For 45% of the enterprises consulted the payment of costs related to the telecommunication is not a problem, but
for 55% means a greater or a lesser burdensome cost. The IP-based data transmission may contributesignificantly to
a reduction of costs: telephone charges by IP-telephone, cost of purchasing of softwares and storing of data can be
reduced by different outsourcing possibilities. 17% of the respondents know and use the IP-based services, in the
opinion of 40% this option is not effective so they don’t use them, 43% of the respondents have never heard about
these services. The development of speed of Internet connectivity has slightly higher importance for businesses.
33% of the respondents took in Internet service with data rate of 50 Mbit/s even if it would cost more expensive.
30% don’t require such fast Internet and for 37% the existing speed is appropriate. So one third of the businesses
faster service is necessary, because with the current speed the wait time is relatively long during their work. In our
opinion, the expanding range of e-services will strengthen — even it means an increase of only a few percent — the
demand in the settlement studied.

To map the future trends relating to the Cloud Computing services we asked the managers about the softwares
used in the enterprises. More than 60% of the respondents don’t use softwares for their activities, more precisely the
vast majority of the enterprises use the minimum basic software necessary, accounting and inventory systems are
most often used. Integrated systems used by only 4% of the enterprises studied and there are software which support
two or more economic activities in only a few companies. During the personally interviews it was found that
dedicated software are not required for the given activity, in contrast where there is a demand for them, there are
financial problems. The use of Cloud Computing affords a solutionfor the enterprises with lack of funds, because the
costs are lower and lower, in addition by the gradual introduction (by modules) a flexible and scalable system may
be established which guarantee high integration at the same time (Schopp, 2011).

At the respondent enterprises the majority of decision makers rejects the use of network services. Neither the
reduction of cost represents a motivation. The main reasons can be the lack of knowledge and skills, the low level of
openness to change which are particularly present in the rural areas. In many cases these services obviously are not
needed (farmers), here the main problem is the serious lag in the use of Internet. Based on the results of the
questionnaire we have concluded that the IT closing up of small, middle and micro enterprises is a very slow
process, and we would like to underline two reasons. It shall be started from a level much lower than the average
which will be restrained by the IT attitudes of decision makers. In relation to software and remote data access we
detected poor performance results. The 60% of the enterprises does not use specific software for the activities, and
the 29% does not trust in remote services. Only the 10% of the enterprises represents a potential development,
notwithstanding that there are specific, cost-saving solutions also for small enterprises. The situation is more serious
for remote data access. The 92% of the enterprises consider secure when the data are stored in place, on own
devices. Only the 8% of the enterprises considers secure this solution, while in reality the data are stored more safely
at a company specialized in data storage than on a computer used by collaborators. At 48% of the respondent
enterprises more employees use the same computer, therefore there is a greater chance of Internet attacks.

6. Conclusions

It’s hard to say forecast what will be the tendency for a decade later, since that is impossible in our rapidly
changing world. But that’s sure that the catching-up of SMEs will be slow process. A change in this situation is not
expected in the foreseeable future. But e-business can do much to strengthen the vitality and sustainability of
agricultural and related industries.

Based on our questionnaire we have concluded that the situation of agricultural enterprises, especially of farmers
is very serious, they have a significant lag in the use of broadband services. They don’t use and do not consider
necessary the use of these services, referring to the nature of their work. The company managers have recognized
the advantages of network services only very slightly, and they have given a positive assessment mainly in relation
to purchasing activities. The use of ICT applications is the slightest among the agricultural enterprises. These
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services are not necessary for their activities, the contact with their partners and clients is maintained in person. The
purchases are realized only from a few suppliers and selling is targeted to only a few clients. The trust and personal
contact are the most important for them. The most of factors were considered important or expressly important by
the decision makers of service and commercial enterprises, regardless from the application. Due to the relevant role
of agricultural sector many farms operate in the town, having similar attitudes, but it must be underlined that service
and catering enterprises provide substantially better application characteristics.
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