
Heterogeneous Regional Innovation 
Effects of Universities of Applied Sciences 

Tobias Schlegel, Curdin Pfister, Dietmar Harhoff and Uschi Backes-Gellner, 
University of Zurich



2

Introduction – Motivation

CVER Conference LSE – Tobias Schlegel

Swiss context
- Switzerland: Long tradition of dual vocational education and training (VET), 

associated with a multitude of positive economic outcomes (Bolli et al. 2017, Geel & 
Backes-Gellner, 2011, Rupietta & Backes-Gellner 2012, Schultheiss et al. 2018, SKBF 2018)

- Universities of applied sciences (UASs): institutions providing graduates of upper-

secondary VET with the possibility to earn a tertiary degree

- Difference to academic universities: UASs teach and conduct applied instead of 

basic research (BBT 2009) and collaborate often with private sector (Arvanitis et al. 
2005)

Previous findings in different branches of the literature
- On average positive effects of establishment of UASs on innovation activity 

(Pfister et al. 2016)

- Combine this finding with the literature on agglomeration economics

- Presence of high-tech employment (Varga 2000) and high-tech firms 

(Kantor & Whalley 2014) increase innovation effects from universities
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Introduction – Research Question
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Research questions and hypotheses
- Do differences in economic preconditions lead to heterogeneous innovation 

effects from UASs (due to agglomeration economies)? 
- And if so, which economic precondition is the most important?

Preview of results

- Only regions with a strong or a dense labor market or a high-tech intensive 
economy profit from higher innovation activities after the establishment of a UAS

- Labor market strength (i.e. total employment) is the most important precondition

I. Municipalities with (i) a strong labor market, (ii) a high-tech intensive economy or 

(iii) a dense labor market, experience higher innovation  effects from UAS.

II. Economic preconditions differ in their importance to foster innovation effects from UASs
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Data 
Data on timing and location of the establishment of UASs

- German speaking parts of Switzerland, source: Pfister et al. (2016)

- French and Italian speaking parts of Switzerland: newly collected

- Analysis period 1995-2008 

- UASs established in a quasi-random manner between 1997 and 2003

- Focus on UAS campuses where STEM fields are taught

- Treatment Group: Within 25-km (actual travel distance) of a UAS

Data on innovation activities (European Patent Office)

- Patent data on municipality level

- Years 1991-2008
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Data 
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Data 
Data on economic preconditions of municipalities (Federal Statistical Office)

- Business census: All firms in manufacturing and services on municipality level

- For each firm: employment in full time equivalents (FTE), firms’ industry 

- Economic preconditions based only on pre-treatment data (1995 and 1998)

- Group municipalities according to each of these measures in quartiles

- Municipalities in higher quartiles are expected to experience (more) innovation 

effects of the new UASs (due to agglomeration economies)

Economic preconditions Measured by...
Labor market strength Total employment per municipality

Labor market density Total employment per municipal area 
(measured in hectare)

High-tech intensity Municipality share of employment in high-tech 
industries compared to nationwide share
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Estimation with interaction terms for single economic precondition

- Treatment lag of 3 years: First graduates on the labor market

(duration of a bachelor program)

- Economic precondition quartilei,k is a categorical variable indicating to which 

quartile k a municipality i belongs w.r.t. to the economic precondition at hand

- Identification Strategy: Follows Pfister et al. (2016), common trends supported

Empirical strategy – first specification
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Results – first specification 

Significant 
joint

F-Test at
1% level
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Results – first specification
Evolution of the treatment effect over time

Example: Labor market strength, quartiles I and IV

Q I Q IV
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Horserace with all three economic preconditions and analysis of variance

1. Estimate a DiD with interactions for all three economic preconditions

2. Calculate variance of the treatment effect within each precondition

3. Calculate the shares of the variance of the total estimated treatment effect 

explained by each precondition

4. The result of this analysis shows which precondition contributes the most to the 

heterogeneity of the treatment effect.  

Empirical strategy – second specification
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Results – second specification 

- Labor market strength as driver of heterogeneity in innovation effects from UASs

- Following agglomeration economics: Innovation effects through big enough local 

labor market that productively absorbs UAS graduates
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Conclusion
Findings

1. Differences in economic preconditions lead to regionally heterogeneous 
innovation effects: Only regions with a strong or a dense labor market, or a 
high-tech intensive economy profit from higher innovation activities after the 
establishment of a UAS

2. Labor market strength is the most important precondition

à Possible explanation: agglomeration economies

à Establishment of UASs do not lead to higher innovation activities per se

Policy implications

- UASs in regions without strong economic preconditions are less efficient in 
terms of innovation. Nevertheless: the location remains a political decision. 
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Thank you for your attention! 
tobias.schlegel@uzh.ch

For more information see:

«Heterogeneous Regional Innovation Effects of Universities of Applied Sciences» 
by T. Schlegel, C. Pfister, D. Harhoff & U. Backes-Gellner,

Leading House Working Paper No. 161.
(https://ideas.repec.org/p/iso/educat/0161.html)

Swiss Leading House on Economics of Education, Firm Behaviour and Training Policies
(http://www.educationeconomics.uzh.ch/en.html)
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