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Abstract
As universities have the potential to become aifsogmt factor in
regional development, influencing regions both dise and
indirectly, the question of difficulties in measorent and precision
in quantification of these effects arises. As thethndology used in
papers dedicated to this topic vary significantle set a goal of
describing, selecting and comparing the method$ wespect to
specific areas and topics concerned.
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1 Introduction

This paper presents a review of different approatbesstimation of regional impact
of universities. The main objective and concepthig estimation cannot be described as a
new problem — relevant literature dates back td$3% 1970s. Recent emphasis on this kind
of studies is driven by several factors.

The importance of universities within European Wnaan be seen by their inclusion
within the Seventh Research Framework Programme)(Hfhere are several references to
the role of universities and their future in therkvprogramme of “Socioeconomic Sciences
and Humanities”, the eighth priority within the “Queration” part of FP7. This allocation of
resources to address universities directly canelbe sas a sign of status the universities have
in the eyes of European Commission, as they aneedatall aspects of so called “knowledge
triangle” — education, research and innovation.

The more pragmatic reasons to pursue this kindtudlies for most universities also
include short-term motives. For example, many usities are using studies of their regional
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impact to justify their budgetary needs, financedez by public or private sources. A number
of universities emphasize the knowledge creationpleyment effects, contribution of the
faculty staff and students to regional GDP or empient, as well as their social and business
activities in their public-relations policy. Econamimpact studies are quite popular
particularly in USA, as Stoke and Coomes [1] nated998 that almost half of the colleges
and universities in United States had such studies.

The need for assessing the economic effects uitiesrdiave resulted in numerous
papers estimating their impact by different teche& This paper is the result of our
preliminary analysis of possible approaches to ¢siimation problem, as part of a research
to be conducted in the next two years.

2 Methodological basis and research objectives

The main idea behind estimating the economic ahpha university is conceptually a
simple one, albeit the practical aspects of theutation itself are not always straightforward.
The usual approach is to evaluate the differendedmmn basic economic indicators when
university is present and when it is absent inggore For an existing university this would
mean the calculation of a hypothetical scenariatich it would discontinue its operation. In
order to describe all the areas such an event waofllgence, we take into account the impact
of universities on the local economy through baakiand forward linkages [2], as described
in figure 1.

Figure 1.:Backward and forward linkages
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Figure 2.:Long-term and short-term economic impacts of a unigrsity
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On the bases of the linkages it is possible to ri@sthe impact of a university by
both short and long-term effects, as seen in figure

The short-term effects are described by the additi@xpenditures in the region
attributable to the existence of the universityisTgenerally includes all direct university
spending and investments, within the institutiorssrfework. However, the short-term view
also takes into account the teaching and admitirataff, as well as spending of university
students and visitors coming to the region (forneple the families visiting foreign, or non-
local students).

The spending of all these subjects has a direcaatngn regional economy [4], [5] as
it in fact increases the demand for locally proadligeods and services (with the exception of
regional expenditure leakages, which we will discbelow). These expenditures also have
indirect effects in a Keynesian sense, because wlkaling with increasing local demand,
multiplier effects should be accounted for. Thergpng of visitors attracted to the region
would fall into the category of effects induced tine presence of a university. All these
factors directly translate to the level of employand regional GDP growth.

Most studies estimating the economic impact of ersities are able to describe the
short-term effects by means of different methodi@egOne of them ismcome expenditure
analysis which has its origin in John Maynard Keynes (1)9&6d was used for example by
Bleaney et al. [6]. Bleaney et al. estimated theallonultiplier effects of University of
Nottingham. They calculate gross output and didpesamcome multipliers. Widely used
method isinput-output modelwhich was developed by Leontief, a Nobel prize wemnm
Economics. This method was used for evaluatiorhefuniversity impact by Goldstein [7],
Silva and Santos [8] or Rolim and Kureski [9]. Tindity of 10 approach is that “it allows
for estimation of direct and first-round effectsusad by initial change in the affected sector
and indirect effect as a result of changes in dirgeending throughout the regional
economy.“[5] Many US studies used IMPLAN (IO modelisoftware) to obtain economic
data for region and to compute IO multipliers andlgze changes in final demand.
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The most widely used method ASCE methodwhich was developed by Caffrey and
Isaacs in 1971 for American Council of Educatio®][lInitial step is to identify the
expenditures of the university community. Directivensity spending in region, local
spending of faculties, staff, students and visitare multiplied with regional economic
multiplier, which is often obtained from other siesl One problem of this method according
to Stokes and Coomes is that ACE method usuallgrdbdistinguish between the spending
of local residents and that of non-local residemtwerefore, all spendings are treated as new
to the area. The main problem because of thiserdlatlocal universities in a large
metropolitan area, drawing most student from tlggorg because in this example it will lead
to overestimating the regional economic impact [1].

The attempts to estimate the long-term impact aoeendifficult, and are therefore
less frequent. The long term impact of a universitya region takes into account not only
financial measures, but also the effect higher atimc has in spreading knowledge, e.g.
higher earnings of companies attained either byemoalified workforce or direct transfer of
knowledge and technology from the university. Othspects of indirect effects could be
traced to a more enlightened society, as well asakand cultural benefits for the region
(which is especially the case with faculties intjgaitar areas, e.g. arts, humanities, theology
etc.). As the long-term impact is less preciseljngel and quantifiable, it is more difficult to
agree on a widely acceptable methodology, whickflected by the relevant literature.

3 Practical estimation aspects

Before the estimation of individual effects begjirthe decision about the regional
scope of the analysis has to be made. Althoughntight appear as a straightforward and
easy decision, it is one with a decisive effecttlom analysis performed. As we study the
impact of the university on a region, its definitidetermines the scope of what we consider a
regional impact and what we describe as a “leakagesther regions. The term is used to
describe the goods and services bought from outsidiee studied region. The expenditure
that originates because of university’'s presenceritutes to the regional GDP and growth
only as long as it is spent locally. Thus, univigrspending may or may not be contributing
to regional development on the basis of the aresravit is directed.

One of the important questions, which should hewered before measuring the
impact of a university, is defining geographicaafregion) in which we will study economic
impact of a university. Impact of a university dege directly on size of the region. Using a
definition of a region that is small has severahsemuences. First, a smaller region has
usually a smaller probability of being able to sigtithe needs driving the expenditures. A
larger region is usually better diversified, ane@réfore the chances for local spending are
higher. As we have already stated the need forotigaultipliers in quantification of short-
term effects, it is clear that more local spendmmay lead to higher multipliers, significantly
contributing to the impact of universities. An exaiemfrequently cited in this context involves
comparison of universities located in metropoliteas, and universities in smaller areas,
lacking adequate infrastructure.

On the other hand in larger region there are noam@peting institutions, which
students may use, resulting in smaller economi@shfsom student spending [5].
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3.1 Short-term and long-term effects

After definition of the regional framework, shoefm effects can be estimated.
Calculation of short-term effects in general coisstd estimating mainly:

* Consumption of the university (material cost, eresgservices, books, classroom
equipment, etc.)

* Investments of the university (buildings, propertgw laboratories, etc.)

* Expenses of the faculty and administrative staff

* Expenses of the students

* Expenses of the visitors.

The investments and consumption of a universith bhave economic impact on a
region, if they are spent locally. The primary smuof information for estimating these values
is usually budgeting, accounting and internal repfsom the university.

An important aspect of determining the short-témpact of universities with regard
to the rest of the expenditures is the decisioruatiee ones which should be attributed to the
existence of the university and which are not ratevo the analysis. The basic principle
states, that all payments that would not take pifaiteere would be no university are relevant.
Thus the expenditures of local students (that tisdents coming from the region under
analysis) who would study in the region even if ginen university would not exist do not
influence its regional impact. On the other harxhemditures of faculty staff are usually
considered to be relevant, as the faculty membensidvprobably be active in a different
region, if there was no regional university. Anatheason for the inclusion of their spending
is the fact that the payrolls usually come from ggovnent budget, and thus represent a
contribution for the region from outside sources.

The data necessary for acquiring the informatieaded for analysis can be obtained
by surveys, which should take into account thadiffies and details needed as stated earlier.
Therefore, it is reasonable to ask the studentonigt about their typical expenditure and its
nature, but also about their study motives. It egassary to find out, whether they would
remain in the region and study on another locavensity, or they would leave the region, or
whether they came to the region especially foriegidn the given university. This allows for
the decision about relevance of their spending.

Similar arguments hold for surveys of faculty amdiministrative staff, as well as
visitors to the university.

After obtaining the information about expendigjrand thus calculating the direct
short-term impact, the value of multipliers hasotodetermined in order to estimate indirect
impacts. Previous steps should provide informationonly about the amount spent, but also
about the structure of spending. Then it is posstbl use input-output analysis or social
accounting matrix (SAM) to derive the expenditureltipliers. It is also possible to assess the
induced effects, like community enhancements sgamaversity’s effects on property values,
provision of services to local community (e.g. noad)i and new local industries established
through connection to the university [4].

The major shortcomings of using this approachralaed to the use of multipliers.
First of all, most studies use external analysisliierent institutions, and therefore rely on
the results on their estimates on either input-aiitpr social accounting matrixes. Getting the
necessary information for own analysis is dependerihe data availability for a given region
(e.g. the data availability from local statistio#fices).

Even after finding the necessary data it is ugualportant to modify it for the effect
of leakages, where part of the expenditure escygeegion by means of imports from other
regions. Some of the data can be corrected molessreasily, as for example the university
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accounting data, where it is possible to deternime local or foreign character of the
payment made. The way different studies handle phablem varies significantly from
detailed and thorough data verification to simglpistments by a constant.

The critique for multiplier and input-output mets lies largely in the fact, that this
approach mostly ignores the essence of higher &dacand its purpose, but focuses instead
mainly on the spending. This is the reason, whyrn&ed for inclusion of long-term effects
arises, as they capture the properties short-temalysis lacks. The disadvantages or
restrictions of using input-output analysis or abaccounting matrix include the fact that the
model reflects only the changes in demand, doesisider limitation on the supply side,
doesn't reflect changes in industry structure auothhologies, etc.

The estimation of long-term impacts is more difft. This is the consequence of the
complex nature of long-term benefits higher edwcatiprovides for local economy.
Universities perform many tasks, which are not aoted for short-term analyses. By
providing a different range of study programs, thdluence the structure of labor supply [1].

The real impact is mainly characterized by knalgk advancements, which have
economic as well as social aspects. Increasesowlkdge have benefits both for individuals,
as well as for society as a whole. These include:

- better labour skills as a direct result of edugatiad consequently higher
productivity, professional development programsdency of graduates to stay in the
region [11],

- knowledge transfer and technological growth, immarcthe industry [12],

- greater literacy, improvements in government ,

- indirect effects of knowledge like better healtihe;auality of human relations, citizen

participation, reduced social exclusion [13] .

Bluestone showed that long-term effect could besumesl in terms of the discounted future
income stream of graduates who stay to work inréiggon [14]. He estimated the net income
received by all graduates of university who remaithe region in excess of what they would
have earned without a university education. He utates difference between earnings of
college and non-college graduates. Bluestone ussg-sectional earnings data and therefore
ignores the effect of long-term increases in wadae to productivity growth. Another
approach is represented by Berger a Black [15)y #idjust future earnings for growth in
productivity, but assume the same growth for alicadional segments of the population.

For a complex study of economic impacts of a umsNgIlt is important to combine
analysis of both short-term and long-term effects.

3.2 Alternative methodologies

We present three alternative methodologies, whightd approach the problem of
measuring impact of universities on regional ecoypoma different way.

First approach tries to use standard econometimtques to build models that could
be used to assess the impact of a university. Thesthods have one methodological
drawback, as they never prove a causal relationstprefore, the models never give a
definitive answer on impact on modelled variablEse use of econometric models has been
concentrated mainly in the estimation of what wscdbe as long-term impacts. Some studies
modelled innovation depending on university andusidy research and development
expenditures. Other applications include growth eldEconometric studies include the



Technical University of KoSice, Faculty of Econonts
2" Central European Conference in Regional Scien€ERS, 2007 —-1147 -

work of Gana [16], Griliches [17] and Jaffe [18]ofax developed ,a spatial econometric
model to estimate the regional effects of knowleggeduction of Dutch universities. He
analysed the effects of university expenditure #reddiffusion of knowledge on investment
in manufacturing building and equipment.“[19]

The second approach uses cost-benefit analysigshwdliows incorporating a wide
range of university effects into the analysis. Thain strong point of this method is its
flexibility, which simultaneously makes it difficuko implement, as there is currently no
common ground on how to define its parameters aadraptions.

A different approach to the measurement of the waflea university in regional
development is used by Vassilis et al., who coatad their own methodology. It is based on
the assumption of three dimensions of a region whie affected by the university — local
economy, local society and local educational leVeky defined sets of indicators for every
dimension, shown at figure 3.

Figure 3.:Indicators according to Vassilis et al.
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Source: [20]

4 Conclusion

This paper was devoted to the description of waystimation of economic impact
of universities in a region. There are several apghnes that can be used for the purpose. The
simplest methods account only for financial measusmhich we describe as short-term
effects of universities. Their impact is measured dalditional demand attributable to a
university, which in turn affects economic parametike regional GDP and employment.

Several methods try to overcome the shortcomingghisf short-term approach by
introducing other variables, quantification of whishould capture the essence of higher
education and the impact on regional economy b#tter a simple increase in local demand
would. Even though these approaches provide betear of the role universities have, their
complexity and particularly data requirements gsieeply as opposed to expenditure-based
methods. As there is currently no general framewtrktake into account factors like
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advances in knowledge as a consequence of higheratohn, the methodology used and
results obtained in impact studies vary greatly.
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