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Abstract

One of the factors that affect the fulfiiment ofiomal development programme is the relationshipagnactors
active in it. Among the main subjects in the regiwhose activity can influence the attraction oé tegion, its
potential and development, belong institutionsedfiary education (universities, as the representst of education
institutions of university type), businesses, iostins of public administration and self-governmeand

organizations of third sector. Presented resultshef paper represent the application of approadoesvaluate the
quality of tertiary education with the help of thedex of quality of regional university environmeanider the
conditions of Slovak municipalities. Although ithi® competitiveness and market that play the m@ain settling

regional differences, both state and self-goverrinsan intensify the whole process by creating silétaonditions
for increasing the quality of university environrhaiso in less developed regions.
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1 Introduction

As there are differences among the regions of iddal countries, also conditions of both
university environment and doing business diffeacli region has its specific characteristics,
which makes it either easier or more difficult Ire tuniversity and business environment. On the
regional level it holds too, that less developeagiaes can get inspired by more developed ones
and so can move forward faster while improving wdlial elements of university and business
environment.

Universitied, with their triple role of the supplier of the higst education level,
sophisticated research and discovery innovations, e the heart of European knowledge
triangle. They have the potential to work as thevimp force in the ambition of Europe to
become the leader in knowledge economy and soaietile world scale. This fact has been
known in the policy making on the EU level since summit in Hampton Court in October
2005; if, however, their potential is to be usdtie heed of change is unambiguous. In the
announcement of the Commission “Realisation of uh&ersities’ modernisation programme:
education, research, innovation” from May 2086s named nine areas of activity [1]. Since then

! ~Universities” mean all the institutions of tertyaeducation, regardless their name and positianémber states. The
Commission of European Communities: The announcenfehe Commission of European parliament, Coyiairopean
economic and social committee and Committee ofégsns. Brussels, 2.4.2009. KOM (2009) 158 iriital version.
2KOM (2006) 208 in its final version
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the modernisation programme has been the subjeektehsive political exchange, while he
Council of ministers regularly checks achieved pesg.

It is the challenge for university education to weseducation environment, which
stimulates independence, creativity and businepsoaph towards using pieces of knowledge
[2]. Efficient cooperation among businesses andvarsities is perceived as particularly
important for regional developménBuccess of many innovative regions in the USA Embpe
is based on the triangular partnership for politicmientation and financing involving
universities, businesses and governments. In tihexonomic recession, when the graduates
experience more difficulties while searching fofjob and businesses are exposed to higher
competition pressure, should the economic and k@dded value of cooperation among
universities and businesses be of even higher itapce.

In this context the concept of so callbdsiness universitywhich is based mainly on
geographical closeness of individual actors ofaegi development, is important. At the same
time, the significance of universities as the atir directly involved into innovative processes
of forms (paradigm of open innovation [3]) is inaséng, within the scope of which the biggest
flow of knowledge takes place through the mobitifyhuman capital.

The evaluation of quality of all the university i&dies is a topic which is nowadays paid
the most attention to in all the European countigs[5]. The importance of this problem is
linked in the European context mainly with the Bpia process that issues the assessment and
evaluation of the quality of universities as itgrsficant priority [6].

So far in Slovakia, there has not been processedider analysis of university
environment from the view of the competitivenessutividual regions. Certain examples of the
analysis are the reports about the university exmn in Slovakia which are realised by the
agency ARRA, Sector report of the European Association of ©rsities about the university
evaluation in Slovakfaand realised complex accreditation of universitieSlovakid. Several
accreditation agencies involve the representatbfesome businesses into its decisive process,
such as ACQUIN in Germany, HETAC in Ireland or @TFrance. CTlI is responsible for master
degree programmes and it involves the same nunfleraglemic members as well as industry;
transversal skills and student interaction with fhdustry are the basic requirements for
accreditation.

This paper and methods used are based on thesre$uhe dissertation project solution,
current state of elaborated problem in bibliograpimgl requirements, or the topicality of its
solution in terms of strategic documents in theareuniversity education and science in the EU

3Summary of problems and measures taken can be fiouttte KOM (2008) 680 from 30 October 2008 the &tepf The
Commission to the Council about the Council resotufrom 23 November 2007 about modernisation afensities for the
competitiveness of Europe in global knowledge eamno

4 University education and regions: globally comipegi locally involved; OECD 2007

® Academic ranking and rating agency, whose airtpiprovide the information about the quality of ividual university
institutions in Slovakia to public, and to adopt/ay of evaluation and increasing the quality of@tion provided by university
institution in Slovakia.

® Project of two-year evaluation of 24 universitiesSlovakia by European association of universiti#gA) has been finished by
the conference called ,Sector report about thesthtiniversity schooling in Slovakia“, which topkace in Bratislava between
18 and 19 of February 2008.

7 Main evaluative organ, that will issue its prodp&aAccreditation Committee, advisory body of tBlevak Government (later
only AK). All university materials of all-universitpackage character, or for individual facultiegrevprocessed on the basis of
the Regulation of the Government of Slovak Repulslic 558/2007 about AK, the resolution of the Miny of Education about
the criteria of assessing the fitness of univessitd realise facilitation procedures and procesitoename professors, valid since
15 June 2008, as well as the decision if the nénistho set the criteria for incorporation of certachools into the category
University, High School or Technical High School4l 1 to 6, valid from 1 January 2008)
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and in Slovakia. The main aim was the identificatamd evaluation of the mechanism of quality
management system creation in the university enaient (later only UE) in the context of
European trends and on this basis as well as tpécetion of the problem in regional terms
from the view of the competitiveness criteria oa &xample of selected universities in Slovakia.

2 Materials and methods

The basis for the topic processing was the analysisurrent state in the area of UE,
application of the quality management system urtber conditions of institutions of tertiary
education, identification of problems in the prigrareas of the topic, chosen criteria, defined
indicators and basic framework for research ungleconditions of municipalities in Slovakia.

Monitoring regional differences across Slovakia #mel evaluation of regional university
environment under the conditions of municipalitiasSlovakia from the perspective of their
quality was realised based on the own evaluativ, teamely Index of quality of regional
university environmeriater only “IK RVSP”), whose relevance was vesifiin the dissertation.
The choice of regions in the dissertation was donie way, that from the level of NUTS Il
(Slovakia — East, Middle and West) were chosengibrs with comparable parameters from the
perspective of competitiveness criteria (The Myratity of KoSice, The Municipality of PreSov,
The Municipality of Banska Bystrica and The Munglipy of Nitra), whereas in this stage of the
research we extend the regional application towalldbe municipalities in Slovakia.

Research part of the dissertation consisted ofa3¢#h

1) Questionnaire Survey

2) Formulation and testing of hypotheses

3) Construction of the Index of Quality of Regionalitkrsity Environment

The sources of the data were the materials inioalab the human resources and their
quality. We came out of the standard methodolog¥Of (Labour Force Survgy namely by
observing the trends in the area of employmenténcontext with achieved education and trends
in the area of tertiary education within the EU. Werked with the standards of ISCO 88
(International Standard Classification of Occupashn namely in the class of achieved
education, while we accepted the classification HBC 1997 (nternational Standard
Classification of Education)-or individual comparisons in the internationahtext we came out
from the methodology ILO (International Labour Omggation), particularly by finding out the
rates of employment and unemployment and divisiopopulation between economically active
and economically inactive. In the framework of ingtonal quality we relied on the aggregated
indicators, which are realised by the World Bankha Project Governance matters (GM) with
the focus on quality of public institutions anddégystem. In the area of Innovative Performance
we used the basis in the methodology of collecaond data reporting according to Frascati
manual (structure of science disciplines), whicbuslished by the OECD. The expenses on the
research and development (R&D) is observed by GERIDss Expenditure on Research and
Developmentas a summary indicator of inputs into the R&D jathhelped us in certain sections
of development trends evaluation in the tertiaryaadion on international level. We perceive its
importance within the background of GERD relatidpsin the percentage of GDP, which
belongs to the EU statistics to the indicators @atithg the realisation of goals of Lisbon strategy.
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The construction of the Index of quality of regibnaiversity environment was based on
the methodology of qualitative competitiveness, ahihis expressed by various indicators. The
comparisons of sources and results of knowledgedasmpetitive advantage expresses KAM
(Knowledge Assessment Majrixom the World Bank production. In the structufeKAM the
innovative performance dominates, and its supplgflaenced namely by education in terms of
increase in the quality of human resources. Ansd ithecombination of innovative performance
and quality human resources which are the basiditmm for the development of knowledge
based competitivenesgamong other significant international evaluatiorise tinternational
Institute for Management Development in Lausanreces the area of thguality of human
resources and researabn the first place. Statistical data were takertigdarly from Annual
reports of Ministry of Education in Slovakia on tbiate of university education [7], evaluation
reports ARRA [8], Slovak statistical office [9], @nfrom materials from the Institute of
information and prognoses for education (UIPS) [10]

3 Results and discussion

IK RVSP is a summary index which tellsiosut the quality of university environment in
municipalities in Slovakiand it is the combination of values of four chostatistical indicators.
It was constructed from four subindices and eachhef subindices has particular indicators.
During calculations the weights of the subindicesendefined, which were attributed to them by
respondents from both external and internal segnoéntiniversity environment, where we
conducted the surveylhe content of respective subindices and indicateeis maintained in
synchronicity with the content of the questionnaimeorder to be able to compare them.
Subindices are the result of calculations obtaibeded on statistical data from individual
indicators in each subindex. This enabled us topasmthe data from both internal and external
subsystems of UE in each segment of the researpbr gae. in the guestionnaire survey,
formulation and testing of hypotheses and calautatdof IK RVSP), both on the basis of
assumptions as well as real data obtained andcréatdd from statistical data.

Methodology:Basic formula for the calculation of IK RVSP on eh@mple of the subindex of
Macroeconomic performance and stability (later “M&Y:
Subindex: MEVS
Indicator: Regional GDP
Weight of an indicator in the subindeRdded based on the results of questionnaire survie
external subsystem UE
Calculation: (Figure 1)
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M Subindex . Subindex Subindex Subindex
acroeconomic Institutional Innovative

Education and the

performance and quality performance quality of human

stability Weight of 15% Weight of 30% resources
Weight of 25% Weight of30%

Regional GRecording to researched municipalities)
Subindex MEVS = x weght of an indicator in the

Average vabfeGDP (HDP SR : 8 municipalities) subindex

Figure 1 Basic formula for the calculation of IK RVSP
Source: Own calculations

The data are from 2006, and it is the last yearrevtiee statistical data are available in
needed indicators. The weights in subindices atebated on the basis of results from
questionnaire survey in the external subsystemo{Table 1).

3.1 Subindices and indicators

Table 1 Subindices of IK RVSP

Name of subindex Weight in IK RVSP
Macroeconomic performance and stabilit 25 %
Institutional quality 15 %
Innovative performance 30 %
Human resources 30 %

Source: Own calculations

Table 2 Resulting values of indicators in the subithex Macroeconomic performance and

stability
Municipality
Ll BSK | TTSK | TNSK | NRSK | BBSK | ZSK | PSK | KSK

Regional GDP
(mil. of SK) 2,10 1,00 0,83 0,89 0,72 0,83 0,65 0,97
Regional value added
(mill. of Sk) 1.88 1,04 0,94 0,82 0,70 0,91 0,68 1,03
Labour productivity
(mill. of SK) 20,36 9,75 4,54 4,19 4,61 5,27 3,57 8,22
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Average employment rate

(thousands of persons) 1,22 0,87 0,73 0,79 0,68 0,78 0,76 0,79
Disposable number of
applicants for a job -0,25 -0,49 -0,51 -1,00 -1,67 -0,74 -1,64 -1,71
(thousands of persons)
Legend: BSK — The Municipality of Bratislava TTSKThe Municipality of Trnava
TNSK — The Municipality of Tre&in NRSK — The Municipality of Nitra
BBSK — The Municipality of Banska Bystrica ZSKThe Municipality of Zilina
PSK — The Municipality of PreSov KS The Municipality of KoSice

Source: Own calculations

The subindex of Macroeconomic performance andlgtals a significant factor

influencing the interest in studying at a universit a municipality, and it is also related to the
opportunities for getting employed after graduatma characterizes given environment from the
economic and social perspective. If the heightegional development and regional added value
are domineering in the Municipality of Bratislavadathe Municipality of KoSice, then it is
important to point out the differences in the prctiiity of labour, where absolutely dominates
the Municipality of Bratislava, which is given blget economic structure of the municipality and
the share of activities with higher added valuee Tdst place is occupied by the Municipality of
PreSov. The Municipality of Bratislava dominatescain the indicator of the number of the
employed, which is closely related to the size led thunicipality as well as the number of
population. The first place belongs to the Munititgeof KoSice in the indicator of the number
of people willing to get employed, and both the hdipality of Bansk& Bystrica and the
Municipality of PreSov are close behind, as itémgrally known that these municipalities belong
in Slovakia to the ones with relatively high uneoyshent rate.

Table 3 Resulting values of indicators in the subihex Institutional quality

Municipality

Indicator BSK | TTSK | TNSK | NRSK | BBSK | ZSK | PSK | KSK

Number of universities in
the municipality

Number of faculties in the
municipality

The volume of paid social
scholarships

Economic result of
universities in the
municipality (mill. of Sk)
Accommodation capacity
of the universities in the 3,74 0,04 0,05 0,75 0,69 0,99 0,32 1,41
municipality
(number of beds)
Number of business
subjects in the

2,00 0,80 0,40 1,20 1,20 0,80 0,40 1,20

2,29 0,63 0,39 1,12 0,87 0.87 0,63 1,19

2,11 0,42 0,16 1,01 0,78 1,27 0,75 1,51

2,03 -0,08 0,01 0,52 -0,41 4,46 0,08 0,23

1,52 0,85 0,88 0,95 0,85 1,07 1,02 0,85




3" Central European Conference in Regional Scier€@ERS, 2009 — 697 —

[ municipality | | | | | | | | |

Source: Own calculations

The subindex of Institutional quality was basedtmsnumber of 20 public universities in
Slovakia in 2006, other data were calculated basethe data from the Annual report about the
state of universities in Slovakia in 2006, the nemtxl business subjects was based on the Report
of the statistical office of the Slovak Republic2006. In this indicator internal segments of UE
are prevalent, while the number of public univégsitin the municipality and their faculties as
well as the capacity of business subjects bothaasegnificant factor for the opportunities for
studying for people interested in tertiary edugaand for getting employed in the labour market.
Even in this case the Municipality of Bratislavandpates by the opportunities for studying,
accommodation capacities, as well as getting eneploy the labour market, which is given by
the potential of Bratislava as the capital of Sloaa After the Municipality of Bratislava the
worst social position by the amount of paid sosi@iolarships is occupied by the municipalities
of KoSice, Zilina and Nitra, respectively. The I@v@ccommodation capacity for students is in
the municipalities of Trnava and Tkgn. In the number of business subjects the firatglis
occupied by the Municipality of Bratislava, andsgdehind there are the municipalities of Zilina
and PreSov. This signalises that they create cabfsiconditions for doing business and this
could in turn increase the ability of graduategéb employed particularly in these municipalities
and thus increase competitiveness as well. It isthwaoticing the negative results of the
municipalities of Banska Bystrica and Téém (thus economic losses) in the area of economic
result of universities in the municipality in 20@elatively distinctive success in this indicater i
in the Municipality of Zilina, and behind it the migipalities of both Bratislava and Nitra. The
comparison of the municipalities of Zilina and Be@gystrica shows a big difference.

Table 4 Resulting values of indicators in the subihex Innovative performance

Municipality
BSK TTSK | TNSK | NRSK | BBSK ZSK PSK KSK

Indicators

Number of employees in
science and research at
universities (employees with
degree and higher
gualifications)

3,70 0,30 0,41 0,72 0,54 0,80 0,33 1,11

Science and research* 33,91 27,59 18,50 33,29 22,18 15,38 16,87 67,33

Expenses for science and 3,91 0,61 0,98 0,64 0,30 0,50 0,17 0,88
research in the
municipality(thousands of Sk

* Average value according to the faculties of givaiversity in the municipality, own calculations acding to the results of
ARRA 2007 evaluation, marked VV1A-VV10
Source: www.arra.sk

Source: Own calculations

In this subindex, the dominant position is occdpy the Municipality of Bratislava in
two indicators. A surprising finding among the ass&sl municipalities is the first place of the
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Municipality of KoSice in the science and reseasadhieved by the University of veterinary
medicine in KoSice. As has already been mentioaelieved values in the indicator of Science
and research are the result of 14 data groupsimpaess the potential and results of universities
of given municipality in a complex way. The methtmlyy of ARRA was based on the division
of universities according to the Frascati manuadiences: natural sciences, technical sciences,
medicine sciences, agricultural sciences, socignses, humanities. Faculties were assessed
according to this division. Given averages from téport were then divided by the number of
assessed faculties, so that achieved results wantldbe distorted by the different number of
faculties. Is it surprising to see that the positaf a university in the Municipality of Nitra '3
place from assessed universities and close bel@dViunicipality of Bratislava). It is also
interesting to see, that the best place from allabsessed faculties in the Municipality of Nitra
was achieved by The Faculty of European Studies Radional Development of Slovak
agricultural university.

Table 5 Resulting values of indicators in the subohex Human resources

Municipality

Indicators BSK TTSK | TNSK NRSK BBSK ZSK PSK KSK
Population in the 1,90 0,74 0,92 0,78 0,89 0,90 0,81 1,04
municipality with
university degree
Studying and 87,42 47,58 41,66 53,91 52,83 44,43 38,50 | 67,22
education*
Registered
unemployed
university graduates -0,51 -0,74 -0,79 -1,26 -0,85 -0,89 -1,63 -1,33
(AP 2006%*)

* Average value according to the faculties of giwemversity in the municipality, own calculationscarding to the
results of ARRA 2007 evaluation, marked SV1 —SV8.

Source: www.arra.sk
* AP — arithmetic mean calculated from the valuEMay and September 2006

Source: statistical results about unemployménniversity graduates and youth

Source: Own calculations

Human resources are becoming the most dynamidaNsloping factor of production
which enables higher level of innovation and adaiptg growth of the economy for new
technologies. Sufficiency of qualified labour forte both the assumption and condition for
growth of qualitative competitiveness on nationadl aegional level. This was the basis for the
construction of the subindex and its indicatorgh# position of all the assesses municipalities is
the same in the indicator of university graduatiesn in the indicator of Studying and education
the Municipality of Bratislava achieves the resuftdlowed by the municipalities of KoSice,
Nitra and Bansk& Bystrica respectively. This gitke evidence for the fact, that from the
perspective of activities structure the universitiee orienting equally towards academic activies,
as well as towards science and research. The @osifithe Municipality of PreSov is given by
the fact, that there is only one public universityis important to note, that the results in the
indicator of Studying and education were calculaadilarly as in the indicator Science and
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research from the assumptions of ARRA, from 7 gsouparked SV1-SV8. They expresses
different aspects of performance of the assesse@nsities and their faculties and even in this
case the average values from the ARRA report witided! by the number of faculties in two

blocs of SV1-SV4 and SV6-SV8, so that the differeaber of faculties would not distort the
objective position of given faculty/university/meipality in the assessment.

3.2 The summary of results from the Index of Qualy of Regional University Environment

If we compared obtained results of IK RVSP witle ttesults from the questionnaire
survey, all the relevant characteristics in theaakquality determinants, problem areas and the
direction of UE development in assessed municipalivere confirmed.

Table 6 Resulting values of subindices of IK RVSPcaording to municipalities

Municipality

[nglzziens BSK | TTSK | TNSK | NRSK | BBSK | ZSK | PSK | KSK Wiﬁlg/?ts

Macroeconomic
performance and
stability

Institutional quality 2,05 0,40 0,28 0,83 0,60 1,42 0,48 0,96| 15%

6,33 3,04 1,63 1,42 1,26 1,76| 1,01 233 25%

Innovative 12,46 8.55 5.97 10,40 6,91 5,00 5,21 20,80 30%
performance

Human resources | 26,64 | 14,27| 12,54 16,03| 15,86| 13,32| 11,30 20,08| 30 %

Summary index 47,48 | 26,26| 20,42 28,68| 24,63| 21,50| 18,00 44,17 | 100%

Source: Own calculations

As can be seen in the summary table and graphigiest values in all subindices are
achieved by the Municipality of Bratislava, wherdag biggest differences among assessed
municipalities occur in the subindex of macroecoimoperformance and stability and Innovation
performance. Relatively high value in the subinglicd Innovation performance (Indicator of
Science and Research) and Human Resources (Ind&taidying and Education) is given by the
construction of these subindices, as the data teden from the ARRA report. There, the areas
of Science and Research are complex activitiessdssed universities evaluated under marking
of VV1A - VV10 and thus relatively high number oftd such as number of publications,
number of citations, the ratio of PhD. studentsetdurers and to the number of other students,
the volume of finance obtained for granted prograsmtc. Similarly, in the subindex of Human
resources in the indicator of Studying and eduoatinarked in the ARRA report by SV1 - SV8
the main sides of activities of assessed univessdre expressed by the number of students, ratio
of lecturers according to individual categories andelation to students, the extent of interest in
studying at given university from home and inteioval students. The reason for processing
such an extensive database is the essence of dex lof Quality of Regional University
Environment, as the key characteristics of the WBlity are in the logic of index construction
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the areas of Innovation performance and Human ressuThis fact is expressed by the weights
of subindices in the framework of the IK RVSP.

Resulting values of IK RVSP for the assessed fimgod and on the basis of chosen
methodology determined the order of municipaliiessuch a way, that the highest value is
achieved by the Municipality of Bratislava, follodidy the municipalities of KoSice, Nitra,
Trnava, Banska Bystrica, Zilina, Trén and PreSov. This is the reflection of realityatt the
potential of the municipalities of Bratislava and3ce and universities in the regions have the
best results from the perspective of competitivengése state of UE in its external and internal
segment in the municipalities of Zilina and T¢gnis comparable, while if the Municipality of
Zilina shows higher performance in the subindexHafman resources, the Municipality of
Trendin shows the higher value in the subindex of Intiweaperformance. It is given by the
number of business subjects in the municipalitye Municipality of PreSov belongs to regions
with highest unemployment rate. Compared to otheniaipalities, there is only one public
university in the Municipality of PreSov containifgfaculties. Other municipalities have the
comparative advantage from the perspective of paytbf study programmes offered, while in
the municipality of PreSov the choice is limited relation to the standard indicators of the
competitiveness.

Table 7 The value of Index of Quality of Regional Wiversity Environment according to the
municipalities

IK RVSP
1. | The Municipality of Bratislava 47,48
2. | The Municipality of KoSice 44,17
3. | The Municipality of Nitra 28,68
4. | The Municipality of Trnava 26,26
5. | The Municipality of Banska Bystrica 24,63
6. | The Municipality of Zilina 21,50
7. | The Municipality of Tregin 20,42
8. | The Municipality of PreSov 18,00

Source: Own calculations
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Figure 7 Resulting values of IK RVSP

Source: Own calculations

4 Conclusions

IK RVSP should have mapped the UE in selectedicipatities of Slovakia and identify
its strengths and weaknesses from the perspedtipeatity evaluation. To illustrate the extent of
background material we note, that 17 indicatorglinthe 8 Slovak municipalities have been
defined in the framework of 4 subindices of IK RV&#h the background in the statistical data
on regional and national level. This helped to eehiits resulting values. T

he results can help the competent representativesiversities in Slovakia with their
work focused on the development of qualitative growf UE in Slovak municipalities. Although
the main role by offsetting the regional difference played by the market and competition, state
and self-government can intensify the whole prockgscreating suitable conditions for
increasing the quality of UE in less developedogagj too. This paper represents an open system
and cyclically, the research can be repeated and oo more depth in coming years. The time
series of the most important indicators relatethevaluation and development of quality of UE
in regions would be created.

Research has shown the weaknesses in the UE intesklenunicipalities from the
perspective of offered education, science and relsghnk to practice, etc., which disadvantage
the individual universities in front of competitiofiheir elimination should not only be in the
interest of individual universities, but also ofettwhole society, as the growth of the
competitiveness of Slovak UE will intensify the oa# economic growth, which in turn will
cause the standard of living to increase.
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Obtained results of the evaluation of quality oiomal UE has confirmed the correct
construction and usefulness of the IK RVSP forittentification of conditions in both external
and internal segment of UE in the context of cdtenf qualitative competitiveness. Used
methodology can be used for this purpose in obsgrdevelopment trends in the framework of
long-term time horizon and in the framework of &lbvak municipalities. The results can thus
serve for decision-making processes in the deveboprof tertiary education on national and
regional level and by creating the strategy oforgl development on both national and regional
level.
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