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Abstract

Higher Education Institutions (HEIls) and their relations to regional development have
raised political expectations and scientific interest since the middle of the twentieth
century. The high number of scientific surveys conducted calls for a meta-analysis that
integrates multidisciplinary case study results. This secondary case survey analysis
offers new insights into the scientific knowledge base on HEI-region relations. Knowl-
edge gaps as well as uncertain, single and cross case verified knowledge could be iden-
tified. Whereas the unilateral HEIs’ impacts on the region have been broadly analyzed,
there still is little knowledge on how to improve the HEls-region relations. The article
discusses the role of HEIs, which—being initially perceived as mere location factor—
evolved to an active actor in the regional innovation and governance system. The arti-
cle furthermore offers recommendations for policy makers and practitioners on how
to use the knowledge gained for the further development of the HEI-region relations
but also how to deal with knowledge gaps and context-specific research results.

Keywords
Higher Education Institutions, regional development, meta-analysis, uncertain
knowledge, unknowns, mode 2 research

' Department of Economics and Social Sciences, Institute for Sustainable Economic Development,
University of Natural Resources and Life Sciences Vienna, Vienna, Austria

Corresponding Author:

Verena Peer, Department of Economics and Social Sciences, Institute for Sustainable Economic Develop-
ment, University of Natural Resources and Life Sciences Vienna, FeistmantelstraB3e 4, | 80 Vienna, Austria.
Email: verena.peer@boku.ac.at

Downloaded from irx.sagepub.com by guest on May 14, 2014


http://www.sagepub.com/journalsPermissions.nav
http://irsr.sagepub.com
http://irx.sagepub.com/
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Introduction

Locating Higher Education Institutions (HEIs) in regions where they should spur
regional development has been recognized as an important regional political “instru-
ment” and raised various expectations from politicians and regional practitioners
since the middle of the twentieth century. Florax (1992) has been one of the first
to highlight the complexity of HEIs’ impact on regional development, specifying
political, demographic, economic, infrastructural, cultural, educational, and social
impacts. Knowledge transfer, community services, and community engagement
have been subsumed under the notion of the “3rd function” of HEIs that supple-
ments research and teaching. Within the last decades, a move away from a mere eco-
nomic perspective to a broader inclusion of noneconomic contribution of HEIs to
regional development can be observed (Boucher, Conway, and Van der Meer
2003). This in turn is driven by changing policy paradigms and expectation on HEI’s
contribution to regional development (Chatterton and Goddard 2000).

Despite the extent of research, the knowledge is still fragmented. It lacks a meta-
analysis that integrates multidisciplinary results, cross border, and cross-case experi-
ences. This article aims to bridge this gap by reflecting on the evolving role of HEIs
for regional development throughout the last fifty years and elaborates a knowledge
basis on the verified scientific results. Thus, a review and analysis of English and
German language literature covering the last fifty years is conducted. Following
Chatterton and Goddard’s (2000) argument on changing policy expectations (see
previously), we derived political expectations regarding the impact of HEIs on
regional development from European and Austrian strategic policy documents. This
policy discussion does not only embed the following literature review in a broader
societal discourse but also allows for the identification of knowledge gaps, that is,
expectations not yet backed up with scientific evidence.

The overall approach and the methods of the meta-analysis are explained in the
second section. The third section presents the various roles of HEIs in regional
development based on the outcome of the analysis of policy documents and the lit-
erature review. The fourth section looks into the changing research perspectives on
the role of HEISs in regional development over the last fifty years. The following dis-
cussion section compares our results on ambiguous knowledge and research gaps but
also on the changing research paradigm regarding HEI-region relations with those of
other authors. Based on the insights gained on the existing knowledge base, the arti-
cle concludes with implications for decision makers and practitioners who intend to
spur the regional development impact of HEIs.

Approach and Methods of the Meta-analysis

The overall approach to the meta-analysis of empirical research articles is presented
in Table 1. The main purpose of this article is to establish a knowledge base on the
role of HEIs in regional development, identifying cross-case verified knowledge, but
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Table I. Case Survey Analysis (own illustration, based on Newig and Fritsch 2009).

Stages of the
case survey

Explanation

Result

|. Research question

2. Methodology and
data bases

3. Case selection
criteria

4. Collect case
samples

5. Data cleaning

6. Coding scheme

How did the knowledge base on the role of Higher Education
Infrastructure (HEIs) in regional development evolve over the last

fifty years?

Case survey method based on a
literature survey including
journal articles, books/book
chapters, and project/research
reports

Orriginal research publications

English or German language

Last fifty years

Joint definition of Scopus search
query as well as for the libraries
and Google scholar

Data gathering trough the
different channels mentioned

Review of the collected English
and German literature
according to a strong focus on
the relation between HEls and
regional development and a
substantial contribution to the
knowledge base on the HEI-
region relation

The coding scheme is developed
on the basis of an analysis of
strategic policy papers in
Austria and the European
Union.© The codes represent
the main expectations of
(regional) policy toward the
impacts of HEls on regional
development

The elaborated codes are applied
to the selected literature;
multiple assignments per
publication are possible,
depending on the scope of the
conducted research

Selection of databases:

Scopus/SciVerse

Electronic Journals Library (EZB)
of Viennese Universities

Google Scholar

The search included the terms:

(2) “University” OR “Higher
education Infrastructure” AND

(b) “Regional Development” AND
(“location factor” OR
“(regional) labor market” OR
“knowledge transfer” OR
“human capital” OR
“innovation)™

Journal Papers: 242°

Books/book sections: 37

Project / Research Reports: 33

Exclusion of 210 articles that
missed the regional perspective
such as educational
administration, business
research, and law

N = 102 (publications for further
analysis)

Thematic focus of the research on
the HEl-region relation (see
also the Political expectations
and Empirical results regarding
HEl-region relations sections):

| = Relation between the location
pattern of HEls and educational
behavior

2 = Role of HEls as household-
oriented and economy-
oriented infrastructure

3 = Alignment of curriculum and
regional labor market

(continued)
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Table I. (continued)

Stages of the
case survey Explanation Result

4 = Impact of HEls on regional
labor market and economy
(demand oriented)
5 = Role of HElIs as knowledge
producer and disseminator
6 = Migration behavior of
graduates
7 = HEls as incubators for
innovation
8 = HEls as actors in regional
innovation systems
7. Statistical analysis (a) Correlation analysis See the Evolving number of
(Spearman’s Rho rank-order publications section
correlation) is applied so as to
identify correlating research
topics
(b) Longitudinal analysis looks into
the number of publications and
their topics as well as the
changing sources over the last

fifty years
8. Data synthesis and The knowledge gathered for each Regarding the HEI’s role in
categorization of of the eight research foci was regional development, the
knowledge types synthesized and categorized following types of knowledge
according to different types of were identified:
knowledge Knowledge gaps still open (policy
expectations not supported by
scientific evidence)
Uncertain knowledge
(contradicting results)
Single case knowledge
Cross-case verified knowledge
Report results See article

Note: *ABS (“University” AND “Region” AND “Development”) AND DOCTYPE(ar) AND SUBJAREA
(mult OR arts OR busi OR deci OR econ OR psyc OR soci) AND (higher education infrastructure).
B“University” OR “Higher education Infrastructure” AND “Regional Development” = 180; “University”
OR “Higher education Infrastructure” AND “Regional Development” AND “location” = 12; “University”
OR “Higher education Infrastructure” AND “Regional Development” AND “location factor” = 2; “Uni-
versity” OR “Higher education Infrastructure” AND “Regional Development” AND “labor market” =
5; “University” OR “Higher education Infrastructure” AND “Regional Development” AND “knowledge
transfer” = 4; “University” OR “Higher education Infrastructure” AND “Regional Development” AND
“human capital” = 8.; “University” OR “Higher education Infrastructure” AND “Regional Development”
AND “innovation” = 31.

““Europe 2000—Outlook for the development of the community’s territory” (COM[90] 544), the “Eur-
opean Spatial Development Perspective (ESDP),” the “Gothenburg Strategy” COM(2002) 82, the “Lisbon
Strategy” COM(2002) |4, the EU2020 strategy, the Austrian Spatial Development Perspective “OEREK”
1981, 1991, 2001, and 2011 have been investigated.
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also ambiguous results and knowledge gaps, that is, policy expectations not yet
backed up by empirical research results. The research design helps to reveal need
for future research, as well as some implications for practitioners and decision mak-
ers who want to spur regional development. The methods for the different steps of
analysis are presented in three subsections.

Political Expectations as Coding Reference

An investigation of policy documents provided the coding categories for the meta-
analysis of the research papers. This policy analysis, however, also confirmed that
societal expectation on HEI’s role in regional development changed over the last
fifty years (Chatterton and Goddard 2000). As a source of information regarding
political expectations, the “Europe 2000—Outlook for the development of the com-
munity’s territory” (COM[90] 544, EC 1990), the “European Spatial Development
Perspective (ESDP, EC 1999),” the “Gothenburg Strategy” (COM [2002] 82 EC
2002b), the “Lisbon Strategy” (COM[2002a]14, EC 2002a) as well as the
EU2020 strategy (EC 2010) have been investigated. In Austria, the Austrian Spatial
Development Perspective “ORK” 1981 (Wolf-Wicha 1982) and “OEREK” 1991,
2001, and 2011 (Osterreichische Raumordnungskonferenz [OROK] 2002, 2011,
1992) as legally nonbinding document forming a policy framework for regional
development on the national level was examined. The review of the political expec-
tations revealed eight major topics of HEI-region relations: (1) location patterns of
HEIs and the influence on the educational behavior of the regional population, (2)
curriculum of HEIs and the regional labor market, (3) HEIs as household-related and
company-oriented location factor, (4) impacts of HEIs on the regional economy, (5)
knowledge production and dissemination by HEIs, (6) highly qualified graduates
and their migration behavior, (7) HEIs and the regional innovation ability, and (8)
HEIs within the regional innovation system. These categories provided the codes for
the subsequent literature analysis and can be found again in the results section (see
also Table 1).

Literature Survey

Research on HEI-region relations is dominated by case study designs. They allow
for in-depth region-specific investigations of the impacts of HEIs on regional devel-
opment, but at the same time they often lack the generalizability of the findings for
the wider scientific discussion. In the present article, the methodological approach of
the “case survey method” (Newig and Fritsch 2009) is applied. It offers the possi-
bility for a systemic and rigorous synthesizing of previous case-based research, tak-
ing account of the richness of single case studies but at the same time allowing for a
much wider generalization. This method of secondary analysis originates from pub-
lic policy analysis and has been further developed in organizational research and
management science (Lucas 1974; Yin and Heald 1975). By applying the case-
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survey method to the topic of the HEI-region relations, we are able to clearly specify
the empirical basis of the further analysis. With this reproducible approach, we can
identify research gaps and also track demand for future research on the HEI-region
relations. Table 1 summarizes the procedure of the literature review including the
selection criteria as well as the steps of quantitative and qualitative analysis.

Quantitative and Qualitative Meta-analysis

A longitudinal analysis of the English and German language literature looks into the
number of publications and the changing topics over the years as well as the chang-
ing sources of publication. Some publications focus on a couple of HEI-region rela-
tions while other surveys draw the attention on one specific aspect of the HEI-region
relation. This is analyzed by a correlation analysis (see Table 1 and the Evolving
Number of Publications section).

A further qualitative analysis looks into the different types of knowledge estab-
lished over the last fifty years. The analysis differentiates between “knowledge
gaps,” “uncertain knowledge,” “single case knowledge,” and as well as “cross-
case verified knowledge.” This categorization is based on the following definitions:

(a) “knowledge gaps” subsume policy expectations which have not yet been
backed up by empirical research;

(b) “‘uncertain knowledge” classifies contradictory research outcomes on the
same topic;

(c) “single case knowledge” includes scientific results which have been achieved
within individual case studies, thus the research outcome can be assumed
to be valid under consideration of the case-specific framework conditions;

(d) “cross-case verified knowledge” comprises scientific outcomes confirmed
by more than two studies.

Empirical Results Regarding HEIl-region Relations

The following section presents the eight areas of societal interest as identified from
the strategic policy documents and illustrates them with scientific literature.

Location Patterns of HEIs and Educational Behavior of the Regional
Population

The decentralization of higher education infrastructure raises the expectation that a
higher proportion of the regional population will participate in educational opportu-
nities, which again should promote regional development opportunities. In the liter-
ature, the geographical distribution of HEIs—justified by equality arguments—
dominated the discourse in the 1950s and 1960s (e.g., Robbins Report 1963;
Boucher, Conway, and Van der Meer 2003). Later, the decentralization of HEIs is

Downloaded from irx.sagepub.com by guest on May 14, 2014


http://irx.sagepub.com/

Peer and Penker 7

mainly associated with regional economic competitiveness (Dearing Report; Bou-
cher, Conway, and Van der Meer 2003). Charles (2001) mentions the example of the
University of Joensuu, which has been established explicitly to accelerate the social
and economic progress of eastern Finland. International comparisons show that loca-
tion patterns vary from country to country. Countries with a centralist government
generally have a highly concentrated distribution of HEIs (e.g., Ireland and Greece),
while a federal structure (like in Germany) rather results in a disperse distribution.
Germany is a good example for a purposeful regionalization of HEIs. That led to a
widely distributed location pattern of HEIs in regions, which previously lacked any
HEI before (Kunzmann and Tata 2000). Within the same period, Finland, too,
enlarged the number of HEISs in rural areas with the specific mission of encouraging
greater participation and access to higher education (Holtta and Malkki 2000). Com-
plex location patterns (Spain and the United Kingdom) are explained as a result of an
educational policy which unified the tertiary and postsecondary sector (Armstrong
and Darral 1997; Boucher and Wikham 2000; Charles 2001). In the 1960s, the
United Kingdom experienced a rapid expansion of HEIs due to the “Robbins
Report” (Armstrong and Darral 1997; Charles 2001).

What effects of decentralization can be empirically verified? Geipel (1970), Pei-
sert (1984), Mayr (1979), GeilSler (1965), Rolfes (1996), and Kunzmann and Tata
(2000) reveal that the regionalization of HEIs results in more regional inhabitants
considering participating in higher educational programs. Biihler-Conrad (1985),
however, conducted a survey in several Swiss regions and revealed that spatial prox-
imity does not entirely change the educational behavior of a certain social “class.”
Both, the spatial as well as social accessibility are relevant (Meusburger 1998). The
latter is determined by the social status of the parents (Meusburger 1998) or by the
information available regarding cost and benefits of higher education (Connor
2001). Gensch (1980) and Lassnigg et al. (2003) highlight that the mere number
of students does not guarantee the fulfillment of regional development expectations.
It requires certain regional preconditions such as regional economic power, the
absorptive capacity of the labor market, or the regional innovation potential (Dela-
pina, Holzinger, and Schausberger 2001).

Curriculum of HEIls and the Regional Labor Market

The policy intention behind an effective alignment of educational content and the
requirements of the regional labor market is to satisfy the demand of the regional
labor market as well as to develop adequate employment opportunities for the highly
qualified graduates, preventing them from outmigration (OROK 2002, 79). The lit-
erature analysis shows that pioneers in decentralized HEISs, such as the Civic Univer-
sities in the United Kingdom and the Land Grant Universities in the United States
tried to link academic excellence with the regional needs of agricultural and subse-
quently industrial development (Goddard and Vallance 2011). Finnish Universities,
which became the cornerstones in the revival of the Finnish economy in the 1990s,
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are seen as a more recent best practice example (Boucher, Conway, and Van der
Meer 2003). With a similar hope of supporting regional economic development,
“Universities of Applied Sciences” have been established in rural areas of Austria,
Germany, and Switzerland in the 1960s but also 1980s and 1990s. Sometimes regional
job markets (foremost in rural areas), however, do not evolve in parallel to the new
HEIs and thus lead to a “forced” outmigration of young well-educated inhabitants
(Fromhold-Eisebith 1992; Meusburger and Schmidt 1996; Rolfes 1996). On the other
hand, too much alignment of educational and regional demand can also block new
development impulses. It leads to a “lock-in” situation where new innovative devel-
opment directions cannot be implemented (Lassnigg et al. 2003).

HEls as a Household-related and Company-oriented Location Factor

Both in the policy documents and in the surveyed literature, the role of HEIs as a
location factor for private households, providing cultural and leisure activities as
well as buildings for multiple use on one hand and as location factor for businesses
on the other hand are emphasized. HEIs are discussed as a contributor to the location
quality, mostly under the term ““3rd role of HEIs” (Blume and Fromm 2000; Fischer
and Wilhelm 2001; Fischer and Nef 1990; Florax 1992; Franz, Rosenfeld, and Roth
2002). Although it mostly is the third role of community services, which embeds
HEISs in their region (Chatterton and Goddard 2000), empirical scientific evidence
concerning these effects on the location quality is still rare. From a private house-
hold perspective, HEIs provide (a) information and educational services, (b) infra-
structure, and (c) strengthen the cultural resources of the region (Bauer 1997,
Bohret 1985; Charles and Benneworth 2001; Lassnigg et al. 2003). Several, mostly
geography studies shed light on the HEIs’ impacts on the housing market (Mayr
1979; Peisert 1975; Schramm 1980; Willauschus 1979). Mayr (1979) shows for
German cities that HEI locations are often not prepared for the demand for stu-
dents’ and staff’s housing. That often leads to undesired commuter traffic. Fischer
and Nef (1990), among others, look into the effects of HEIs on the business loca-
tion, focusing on the attraction of new businesses, investors, and immigration of a
qualified labor force. HEIs attract science and technology companies (Boucher and
Wikham 2000; e.g., Limerick in Ireland) and knowledge-based businesses (in the
peripheral Ruhr region in Germany; Kunzmann and Tata 2000). Van der Meer and
Groenefelt (2000) reveal outstanding impacts of the Dutch University of Twente
on regional entrepreneurship.

Impacts of HEIs on the Regional Economy

The political expectations regarding the impact of HEIs on the regional economy
range from a diversification (Wolf-Wicha 1982) or the promotion of the regional
economic potentials (OROK 2002) to the strengthening of the regional competitive-
ness (OROK 2011). The subsequent summary of the literature analysis focuses
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mainly on the demand-oriented, direct regional economic effects due to the con-
struction and operation of HEIs (Boucher, Conway, and Van der Meer 2003;
Drucker and Goldstein 2007) while the supply-oriented and the network effects are
dealt with in the chapter Knowledge Production and Dissemination by HEIs as well
as HEIs within the Regional Innovation System. These direct economic impulses trig-
gered by the HEI’s demand for goods and services (Binsfeld and Miiller 1984; Engel-
brech, Kiippers, and Sonntag 1978; Fiirst 1984) attracted major scientific interest.
Most of the studies have been conducted as single case studies applying input—output
analysis or multiplier analysis (Baer 1976; Woll 1966). Only few general outcomes
can be deduced: (a) concerning the demand for personnel, the surveys prove outstand-
ing employment effects (Benson 1997; Clermont 1997; Oser and Schroder 1995;
Pfahler 1997; Schifer and Leithauser 1992; Strauf and Scherer 2008; Voigt 1995) and
(b) concerning expenditures for construction work, material and capital, direct
regional sales effects have been proven (Blume and Fromm 2000; Franz, Rosenfeld,
and Roth 2002; Leusing 2007). An economically relevant stimulus also results from
the students, mostly from their impact on the housing market, gastronomy, cultural
events, demand for daily goods, and services (Spehl, Feser, and Schulze 2005).

Knowledge Production and Dissemination by HEls

“Knowledge” is recognized as the central strategic resource for regional develop-
ment in the late 1990s. This led to an increased attention on HEIs as organizations,
stimulating the production and transfer of knowledge. Research activities attracted
political attention, as they are associated with an enhanced innovation capability and
competitiveness of the region (OROK 2011). Scientists define HEIs as significant
institutional “players” in knowledge-based regional development (Benson 2000;
Thanki 1999), or as “knowledge factories” (Uyarra 2010). Due to the recent shift
from the homogeneous, linear and hierarchal “Mode 1 concept to the transdisci-
plinary, heterogeneous, heterarchical, and transient “Mode 2” concept of knowl-
edge creation (Arbo and Benneworth 2007; Nowotny, Scott, and Gibbons 2003),
HEIs have no longer the monopoly on knowledge production, but enter into complex
strategic alliances and cooperative networks with other knowledge producers (Chat-
terton and Goddard 2000). Spin-offs as a special type of start-up play a central role
as diffusion channel for knowledge and technology. The survey conducted by the
Centre for European Economic Research (ZEW 2002) reveals that two of three
spin-offs are situated in close proximity to their incubator. Apart from financial rea-
sons, the main obstacles for the foundation and success of spin-offs are the lack of a
qualified labor force and the passivity of the regional economy (Fromhold-Eisebith
and Nuhn 1997; ZEW 2002). The success of spin-offs seems to depend on various
regional, institutional, organizational, and individual characteristics, as well as on
the nature of knowledge transferred (Doring and Schnellenbach 2006; O’Shea,
Chugh, and Allen 2008; Pirnay, Surlemont, and Nlemvo 2003). While there are sev-
eral studies confirming the importance of knowledge transfer via spin-offs or
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graduates, the discussion on suitable indicators to measure nonpersonal knowledge
transfer is controversial. Patent applications, amount of external funding, scientific
theses, and publications are the most frequently used indicators (Blume and Fromm
2000; Sauerborn 2005; Spehl, Feser, and Schulze 2007). Educational and research
contents matching the actual demand of regional firms is seen as a core element for
the strengthening of knowledge coproduction and exchange between HEIs and
regional businesses (Benson 2000; Fiirst and Back 2011; Pfahler 1997; Rosenfeld
and Roth 2004). Boucher, Conway, and Van der Meer (2003) add that human assets,
cultural factors, and the so-called social fabric of the region may explain differences
between regions regarding their potential to interact with, and benefit from, HEIs.

The Migration Behavior of Highly Qualified Graduates

Within the scientific discourse, the migration behavior of highly skilled graduates and
the factors influencing it attract wide-ranging, multidisciplinary interest. Micro-level
studies show, for example, that the choice of the study subject has major influence
onregional mobility, with graduates from technical studies having a greater willingness
to move compared to graduates from social and health care studies (Mohr 2002; Rolfes
1996). Furthermore, those students, who find a studying possibility within their native
region, have been proven to also be rather immobile after their graduation (Falk and
Kratz 2009; Mohr 2002; Rolfes 1996; Webler 1983). Rational decisions based on the
perceived employment opportunities as well as on expected income are in the focus
of several studies (Armstrong and Taylor 2000; Benson 2000; Charles and Benneworth
2001; Chilla, Morhardt, and Braun 2008; Fabian and Minks 2008; Sjaastad 1962).
Recent approaches also consider aspects of “place utility” and “amenities” (Bahr
2010; Fabian and Minks 2008; Florida 2002). Macro-perspective surveys seek to
explain mobility via external push and pull factors (unemployment rate, gross domestic
product [GDP], per capita income, etc.; Akademie fiir Raumforschung und Landespla-
nung [ARL] 1994; Hoffmann-Nowotny 1970; Ravenstein 1972). Furthermore, there are
several integrative studies on the underlying causes of “brain drain” pointing out that
for example the information on labor market opportunities provided by HEIs to their
graduates is one influential factor (Beaverstock 1994; Gardner 1981; Meusburger and
Schmidt 1996; Rolfes 1996; Schmidt 1996; Weichhart 1993).

HEls and Regional Innovation Ability

The role of HEIs in enhancing the regional innovation ability (Frey and Brugger
1984; Fritsch and Schwirten 1999; Moulaert and Sekia 2002) and the technology
orientation of small and medium enterprises (Glatz and Scheer 1981) are also of
major scientific interest. Fritsch and Schwirten (1999) stress that the contribution
of HEISs to private sector innovation is primarily related to the early stages of inno-
vation processes, such as the generation and development of new ideas. Another
function of HEISs is seen in their role as an “aerial” (Fritsch et al. 1998; Fritsch and
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Schwirten 1999), absorbing knowledge from outside the region and making it avail-
able for innovation processes in the region. Although the support for innovation in
business is perhaps the least controversial area of HEIs from a policy perspective
(Asheim, Smith, and Oughton 2011), the understanding of the factors determining
the impact of HEIs on the regional innovation system is still incomplete (Arbo and
Benneworth 2007). However, proximity between firms and HEIs as well as a
regional culture of cooperation are interpreted as the crucial factors of success, often
surveyed under the term ““Cluster.”

HEls within the Regional Innovation System

In the literature of the mid-1990s, the concept of regional innovation systems emerged,
focusing on innovation as a creative process based on collective learning (on a formal
or informal basis) rather than a direct outcome of research activities (Cooke, Uranga,
and Etxebarria 1997; Moulaert and Sekia 2002; Todtling, Lehner, and Trippl 2007),
thus being dependent upon the presence of different actors and their willingness to
cooperate (Moulaert and Sekia 2002; Organization for Economic Cooperation and
Development [OECD] 2003). HEIs are regarded as an active stakeholder, being able
to shape network topologies (Benneworth et al. 2009). Gunasekara (2006a) looks into
the role of HEIs in the development of regional innovation systems. Regional innova-
tion systems are discussed as being socioculturally embedded and path-dependent
(Autio 1998), with agglomerations often having advantages over rural areas (Cooke,
Uranga, and Etxebarria 1997; Maier, Todtling, and Trippl 2006).

Longitudinal Analysis of the Evolving Role of HEIs in Regional
Development

Whereas the previous section presents an overview on societal expectations and sci-
entific knowledge regarding the various aspects of the HEI-region relations, the fol-
lowing analysis looks into the changing number of publications as well as the
research perspectives on the roles of HEIs with regard to regional development over
the last decades. The literature analysis helps to shed some light on the evolving role
of HEIs in regional development.

Evolving Number of Publications

Figure 1 shows the research priorities of the 102 publications which have been
included in the literature review according to their publication date. If a scientific
publication focuses on several topics, it has been quoted several times due to the dif-
ferent topics dealt with. Figure 1 illustrates the fast growing number of publications
in this field of study. In the 1990s, the number of publications literally multiplied.
Not only the number of articles but also that of topics increased. Particularly in the
last two decades, new topics emerged, without displacing older ones.
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Figure |. Changing number of scientific publications on HEI-region interaction (number of
articles categorized according to the year of publication and main topic; own illustration).

Regarding the different types of publications (see Figure 2), books and book
chapters are dominating until the 1980s, followed by research/project reports. Journal
articles are the prevailing publication type of the last decade and make the majority of
research articles included in the analysis.

A statistical analysis (Spearman’s Rho rank-order correlation) is applied, so as to
identify correlating research foci. The analysis reveals slightly positive correlations
between those surveys that focused on the location pattern of HEIs and the alignment
between the curriculum of HEIs and the regional labor market (0.245%). At the same
time, negative correlation occurred between the focus on the role of HEIs as knowl-
edge producer and disseminator and the location pattern of HEIs (—0.259*%);
between the focus on the migration behavior of graduates and the impact of HEIs
on the regional labor market and the regional economy (—0.285%%); between the
location pattern of HEIs and the investigation of impacts on the regional labor mar-
ket and economy (—0.236*). These results awaken the impression that the underta-
ken research is not only based on region-specific case studies but also reduced to
certain perspectives, often lacking an integrative view (* denotes significance at the
.05 level and ** denotes significance at the .001 level).

Changing Roles of HEIs for Regional Development

Research on HEIs until the early 1980s emphasized the location of HEIs and their role in
reducing regional disparities and ensuring equal living conditions (Arbo and Benneworth
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Figure 2. Different sources have been investigated (0 = book/book chapters; | = journal
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2007; Gerhardter and Gruber 2001; Robbins 1963). In the 1950s and 1960s, this expecta-
tion on HEIs led to a decentralization of HEI infrastructure in various European countries.

From the 1980s onward, the scientific interest shifted to the impacts of HEIs on
the regional labor market emphasizing supply-oriented effects (instead of the previ-
ous focus on demand-oriented impacts) and their effect as a location factor for busi-
nesses. Two further research topics emerged in this period: the migration behavior of
graduates and an emerging scientific interest in the effect of HEIs on the regional
ability to innovate. Comparing German and English language literature, the main
research focus of the latter has been directed on the migration behavior of the grad-
uates. German language publications on the other hand focused on the impacts on
economic development or the incubator effect for regional innovation.

In the 1990s, research on HEISs literally multiplied in terms of publication quan-
tity, covering already all eight topics identified in the analysis of policy docu-
ments. If at all, research interest diminished regarding the decentralization/
centralization debate of HEI-location, impacts on the location quality and the
match but also mismatch between curriculum and regional labor market demands.
Research in various disciplines focused on HEI-related knowledge transfer, HEIs
as a knowledge producer and disseminator, the migration behavior of graduates as
part of the HEIs person-bound knowledge transfer, the role of HEIs as incubator
for innovation as well as—in few emerging publications—their role within the
regional innovation system.
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In the last decade, we still see a growing number of research work done on HEIs.
The research focused on HEIs as knowledge producers and disseminators, the migra-
tion behavior of graduates as well as the emerging topic of the HEI’s role within the
regional innovation system. Earlier topics, such as the location of HEIs, demand-
and supply-oriented effects lost much of their previous scientific attention. The Eng-
lish literature focused on the migration behavior of graduates, the function of HEIs
as incubators for innovation as well as on their role within the regional innovation
system. Research published in German looked into the impacts of HEIs on the
regional labor market and economy (although with a new interest in supply-
oriented effects) into HEIs as knowledge producer or disseminator and only partly
into the migration behavior of graduates. “Innovation” as research subject was
mainly emphasized in English language literature.

Discussion

The literature analysis provided a rich source of information. Despite the efforts
taken, such an analysis can never be exhaustive. More specifically, the authors faced
major challenges in accessing older English language literature. Literature published
in other languages had been absolutely excluded from the analysis. This limitation
has to be considered, when interpreting and discussing the results.

Discussion of the Types of Knowledge

The synopsis of multidisciplinary research reveals cross-case evidence on how the
accessibility of HEIs enforces the participation in higher education. There is also
broadly confirmed knowledge of the positive effects on the regional labor market
and regional economy. This is confirmed by Cerych (1980), who also compiled a
selection of outcomes regarding scientific attempts to measure and evaluate these
economic effects (Cerych 1980). Especially, evaluations of new foundations of
HEIs—which have been created numerously throughout Europe in the 1960s—came
into vogue, as under a weak financial situation of the public sector they had to prove
their profitability (Cerych 1980; Fiirst 1984). Also a considerable impetus for the
attractiveness of the region as a commercial location as well as provider of cultural
facilities has been proven through various surveys. Although Boucher, Conway, and
Van der Meer (2003) argue that there is not much scientific evidence which can be
generalized regarding the migration patterns of graduates and the factors influencing
it, we identified several studies documenting perceived employment opportunities
and expected income as main driving forces. Single case studies cover knowledge
dissemination as well as HEI-related spin-offs. Uncertain knowledge occurs mainly
regarding the effects of HEIs on location decisions of households and on the factors
influencing the cooperation culture between HEIs and the regional economy. The
policy expectation of HEIs as an incubator for regional innovation is also confronted
with contradictory results. This confirms Arbo and Benneworth (2007) who
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conclude that the outcomes of surveys dealing with the regional ability to innovate
are rather ambiguous: collaboration being important, but so too seems to be rivalry;
close ties being important, but so are global networks; nonhierarchical open struc-
tures and on the other hand authoritative hierarchies.

The comparison of societal expectations as documented in strategic policy doc-
uments with the scientific knowledge base supported the identification of research
gaps. The link between HEIs and the regional identity, HEI’s potential to enhance
the innovation ability, particularly regarding social and ecological challenges are
pointed out in policy documents but are only scarcely touched by regional devel-
opment research. Furthermore, we know little about those factors determining the
regional absorptive capacity: most scientific research focused on the HEIs and
their effects, not surveying region-specific implementation capacity and absor-
bency. This gap has also been identified by Arbo and Benneworth (2007) and Fiirst
and Back (2011).

Only recently, the engagement of HEIs within the regional governance system
has been addressed, both in scientific literature (Zellweger, Sieger, and Halter
2011) and in policy documents (see, e.g., Europe 2020).Charles and Benneworth
(2001) identified four areas in which HEIs, mainly universities directly contribute
to the regional governance system: (a) representing own interests, for example, in
the area of planning and land use practices, (b) selling governance support services,
for example, consultancy services and expertise to support regional governance net-
works, (c) entrepreneurial activities by HEIs themselves, and (d) supporting commu-
nities of “good citizens,” in the sense of HEI’s employees having a propensity to
“join up” professional and other networks. This also implies a change from an orga-
nization formerly indirectly contributing to regional (economic) development to a
more proactive role (Uyarra 2010). Literature on the “engaged university” (Chatter-
ton and Goddard 2000; Gunasekara 2006a; Uyarra 2010) or ““sustainable university”
(Adomssent and Michelsen 2006; Barth 2011; Cortese 2003; Filho 2011; Lozano
2006; Velazquez 2006) add to the economic focus of the past with a social, cultural,
and ecological perspective and focus, for example, on barriers and opportunities of
HEISs to engage and be actively involved in their region (Arbo and Benneworth 2007;
Zellweger, Sieger, and Halter 2011).

Furthermore, the literature analysis revealed:

e a focus on the short- and middle-term impacts of HEIs on regional develop-
ment with nearly no investigations having a long-term perspective;

e a shortage in process-oriented, dynamic approaches compared to the major
focus on static effects;

e an emphasis on unilateral supply- and demand-oriented effects of HEIs on the
region with rare consideration of the two-way interaction of HEI and region,
patterns of interaction, co-learning, and the coproduction of knowledge and
innovation in a joint effort of HEI, businesses, nongovernmental organiza-
tions (NGO)s and other players of the regional innovation system.
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The ambiguity of knowledge and the extent of single case evidence on the
impacts of HEIs might be explained by two arguments: uniqueness and context-
specificity of HEI-region relations (Fiirst 1984; Fiirst and Back 2011), various time
scopes of the research conducted, often being inconsistent with the long-term nature
of many HEI impacts and the complexity of regional systems.

Discussion of Shifting Research Priorities

The longitudinal analysis of fifty years of research on HEI-region relations yielded
interesting insights on shifting research perspectives. The growing body of literature
on HEI-region relations was characterized by changing priorities that can be basically
linked to different roles of HEIs in regional development. Up to the 1980s, HEIs were
conceptualized as an instrument for reducing regional disparities, in the 1990s rather
as an instrument for enhancing regional endogenous potential. In the last decade of the
twentieth century, HEIs were analyzed and seen as a knowledge factory and knowl-
edge disseminator which changed in the last decade to a conceptualization of HEIs
as incubators for innovation. The shift of research and policy priorities which are
reflected in these changing roles can be discussed within the context of a more general
change of paradigm to the so-called mode 2 or postmodern science and more specif-
ically with a shift from linear to more systemic models to innovation, for example, the
Triple Helix model of university—industry—government relations.

The mode 2 concept of knowledge production (Gibbons et al. 1994; Nowotny,
Scott, and Gibbons 2003; Nowotny, Scott, and Gibbons 2001) or “post-normal sci-
ence” (Funtowicz and Ravetz 1993) is characterized by problem orientation, con-
textualization, as well as knowledge production, knowledge integration, and
quality management as cooperative task of scientists and society, that is, shared
accountabilities (Bammer 2005; Hirsch Hadorn 2008; Klein 2001; Nowotny,
Scott, and Gibbons 2003; Pohl and Hirsch Hadorn 2007). A very similar, however
more specific concept is the Triple Helix model of university—industry—govern-
ment relations. As opposed to past linear and hierarchical innovation models, it
conceptualizes innovation as an outcome of recursive overlaps of interactions and
negotiations among university, industry, and government (Etzkowitz and Leydes-
dorff 1997; Gunasekara 2006b, 2006a) and feedbacks on institutional arrange-
ments (Leydesdorff and Meyer 2003).

The more general “mode 2” paradigm of science as well as the more specific
Triple Helix model of university industry government relations goes beyond the
linear and hierarchical model of innovation. This shifting paradigm is mirrored
in research and policy priorities on HEI-region relations. In the 1960s until the
1980s, HEIs where interpreted as regional political instruments and thus as part
of the regional infrastructure, providing the region with educational programs and
research outcomes as well as giving impetus to the regional economy. This is in
line with the hierarchical linear innovation models of this time. HEIs were concep-
tualized as unchallenged repositories of particular forms of privileged information
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(Arbo and Benneworth 2007). This “mode 1 type of knowledge production was
characterized by the hegemony of theoretical or experimental science and the
autonomy of the scientist (Goldstein 2010). Consequently, policy and science
focused on the unilateral impact of HEI on regional development. Within the new
paradigm of “mode 2” science or the Triple Helix model, knowledge is copro-
duced by science and society and innovation a collective process, taking place
among different actors (Arbo and Benneworth 2007). It cannot be a pure coinci-
dence that in the same period new roles were assigned to HEIs by science and pol-
icy: they should become active actors within the regional innovation system or
incubators for regional innovation (Caniels and Van der Bosch 2011; Fritsch and
Schwirten 1999; Fritsch and Slavtchev 2005; Leusing 2007; Sauerborn 2005;
Spehl, Feser, and Schulze 2007; Spehl, Feser, and Schulze 2005). They are seen
as important actors within the interactive process of regional development (Arbo
and Benneworth 2007; OROK 2002), as fulfilling a facilitating, boundary span-
ning, and networking role (OROK 2011; Uyarra 2010), also including entrepre-
neurial activities (Karlsson and Zhang 2001).

This new perspective on HEIs as players in regional (innovation) systems resulted
in research priorities shifting from “What” to “How,” from the system knowledge
to the transformation knowledge, as Hirsch Hadorn (2008) would call it in the con-
text of “mode 2” science:

e system knowledge on the structures and processes underlying HEI-region
relations explaining cause and effect relations (most of the research covered
by the literature analyzed, i.e., the “what”);

e target knowledge on norms and values for the intended or wished for HEI-
region relations (as e.g., illustrated by the analysis of strategic policy
documents);

e transformation knowledge on possible means of altering HEI-region relations
by changing existing practices and introducing desired ones (there is still little
transformation knowledge documented in literature).

Thus, the role of HEIs within regional development evolved from a mere educa-
tion infrastructure, to a regional actor that actively interacts with regional stake-
holders and shapes regional development paths.

Conclusions for Practitioners

In this analysis, we attempted to generate a cross-case and multidisciplinary
knowledge base on HEI-region relations. An analysis of policy documents as well
as a longitudinal analysis of research outcomes highlighted evolving perceptions
of the role of HEIs in regional development. Some societal expectations are well
supported by cross-case verified knowledge. However, there are also linkages
between HEIs and their surrounding regions which are confronted with ambiguous
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results and knowledge gaps. This results in two main challenges for decision mak-
ers and practitioners who want to improve the interplay of HEIs and their surround-
ing region. The first is to deal with those areas, where scientific knowledge is still
uncertain such as the role of HEIs for the establishment of cooperation and network
structures, the impact of HEIs in supporting the regional economy with highly
qualified graduates, impacts on the migration behavior of highly qualified gradu-
ates, the potential of HEISs to raise the regional innovation ability, and the “new”
roles for HEIs in and for the region (e.g., ““entrepreneurial,” “engaged,” “‘sustain-
able” university). The second challenge refers to the characteristics of the knowl-
edge gained: many research outcomes and results are context-specific. As a result,
HEI-region relations seem to be unique, being shaped by the specific internal
structural characteristics of the region and the overriding cultural and political
framework conditions as well as by the size, research focus, and study programs
offered by the HEI itself. This context-specificity is mirrored by the case study
approach as the prevailing research design applied in past research. Hence, practi-
tioners have to be aware that HEIs will not spur regional development autono-
mously or inevitably, but that their regional effectiveness will depend on the
regional absorptive capacity, the regional actors’ willingness to cooperate, and
other regional characteristics. Therefore, network and cooperation structures are
crucial for the coproduction of knowledge between HEIs, businesses, public
authorities, and civil society. This also includes the role of HEIs within the
regional governance system.
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