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Motivation 

• Growing attention on graduates start-ups (G S-Us):
– Vehicle to anchor talent to regions and contribute to economic 

growth

– Mobilisation/attraction of external resources

– Input to value creation, labour market conditions and local 
economies

• Determinants of entrepreneurial activity:
– Context-specific opportunities for creation and adoption of new 

knowledge: organisational and regional level 

– Favourable general economic conditions for a fertile environment

(Bergmann et al., 2016; Larsson et al., 2017)

(Audretsch 2014, Guerrero et al. 2015;
Druilhe and Garnsey, 2004)

Audretsch and Keilbach (2008) 



Objective and Contributions

• Objective:
– Identify differences in entrepreneurship capital at the university and 

regional level 

– Understand under what conditions universities compensate for the 
lack of regional provisions of entrepreneurship capital and the lack of 
employment opportunities

• Contributions:
– Disentangles the effect of context for graduate entrepreneurship at 

two distinct levels 

– Contextualizes the concept of entrepreneurship capital: HEI 
entrepreneurial architecture and regional entrepreneurship capital 
endowment matter

– Demonstrates that universities provisions sort a positive effect on 
graduate entrepreneurship in conditions of unemployment 



Theoretical background (I)  

• Motivations to start a company inspired by:
– Individual characteristics affecting opportunity recognition 

– Contextual factors:

• Universities as “ecosystem”

• Geographical surroundings where the university is located:

– Region-specific opportunities

– General conditions of the regional economy

• Knowledge Spillover Theory of Entrepreneurship 
– Focuses on context-specific factors for opportunity recognition and 

firm creation

– Identifies entrepreneurship capital as a necessary provision for 
entrepreneurship

(Leyden and Link, 2013; Larsson et al., 2017)

(Shah and Pahnke 2014; Miller and Acs, 2017)

(Audretsch and Lehmann 2005 ; Audretsch and Keilbach, 2007)

(Audretsch and Keilbach, 2008) 

(Shane and Venkataraman, 2000; Druilhe and Garnsey, 2004)



Theoretical background (II)

• Entrepreneurship capital is the contextual endowment 
conducive to the creation of new businesses: 
– Combination of knowledge with tangible and intangible networks that 

support entrepreneurs (e.g. innovative milieu, social acceptance of 
entrepreneurial activity –venture capital). 

– Implication: contexts with high propensity for economic agents to 
start new firms are rich in entrepreneurship capital

• Difference with current literature: 
– Treated as an unobservable (latent) variable using start-ups as its 

manifestation

– Entrepreneurship capital operates within organisational and spatial 
contexts (and their mutual interplay) combined with a favourable 
general economic environment . (Audretsch 2007)

(Audretsch and Keilbach 2010)

(Audretsch and Lehamann, 2005; Audretsch and Keilbach, 2007; 
Bonaccorsi et al., 2013; 2014; Colombelli, 2016)



Hypotheses (I)

• University context: HEI entrepreneurial architecture

– Universities as entrepreneurial ecosystems: campus is an 
environment for opportunity & networking. 

– Heterogeneous 

– Organisational context composed by those assets/infrastructures 
influencing entrepreneurship

• Science parks, incubators, TTOs, entrepreneurial courses,…

• They build an entrepreneurial value chain 

The combination of these assets is the manifestation of the available 
HEIs’ entrepreneurial provisions 

(Marzocchi et al., 2017)

(Miller and Acts, 2017, Breznitz and Zhang, 2019)

(e.g. Siegel and Wright, 2010)

(e.g. Phan et al. 2009; Mian et al. 2016)



Hypotheses (I)

H1: University-contexts with a stronger entrepreneurial architecture 
are more likely to support graduate start-ups. 

University context 
HEI Entrepreneurial architecture 

Graduate Start-ups

H1



Hypotheses (Ia)

- Provisions are relevant but their effect is not always linear

- The scale of provisions might not be sufficient: 

• Effectiveness of entrepreneurial mechanism negative 
with increasing provisions  

• External pressure to entrepreneurial provision might 
generate decreasing returns 

(Chapple et al. 2005)

(Horner et al. 2019)



Hypotheses (Ia)

H1: The relationship between the university entrepreneurial 
architecture and the occurrence of graduate start-ups is not linear

University context 
HEI Entrepreneurial architecture 

Graduate Start-ups

H1a



Hypotheses (II)

• Regional context: regional entrepreneurship capital 
endowment
– Universities do not live in isolation: the ‘business climate’ also involve 

the local context: 

• Social environment to support business 

• Access to venture capital funding 

– Entrepreneurial activity tends to be greater in contexts where 
investments in knowledge are relative high 

– Regional context composed by the availability of factors associated to 
social capital, venture capital and other entrepreneurial support 
services conducive to the establishment of a successful 
entrepreneurial culture 

Local availability of support structures and access to investments funding 
represents an endowment of entrepreneurship capital

(Audretsch and Feldman, 1996; Audretsch 2008)

(Cope and Down 2010; Cumming and Johan, 2010)

(Dodd and Hynes, 2012)

(Makela and Maula, 2008; Munari and Toschi 2015)



Hypotheses (II)

H2: Regional-contexts with stronger entrepreneurship capital endowments 
are more likely to support graduate start-ups.

H2

University context 
HEI Entrepreneurial architecture 

Graduate Start-ups
Regional context

Entrepreneurship capital endowment

H1



Hypotheses (III)

• General economic conditions: 
– Unemployment as (lack of thereof) labour market employment opportunities

– Regional characteristics (combination between available resources, support 
structures and lack of opportunities) leverage individual choices/motivations 
to create academic ventures

– G S-Us understood as self-employment opportunity -->  regional 
unemployment rates into account when considering self-employment:

• ‘‘Recession-push’’ hypothesis: unemployment and self-employment are 
positively related – alternative source of income

• “Prosperity pull” hypothesis: negative effects of unemployment on 
self-employment –risk of entry and survival

• Unemployment (signaling weak economic performance) 
increases the pressure to find alternative jobs
– setting up a business as a viable self-employment alternative

(Rizzo 2015)

(Di Addario and Vuri, 2010)

(Congregado et al. 2012)

(Wang 2006)



Hypotheses (III)

H3: Higher unemployment rates at the regional level increase the occurrence of 
graduate start-ups. 

H2

H3

University context 
HEI Entrepreneurial architecture 

Graduate Start-ups

Regional context
General economic conditions (Labour market)

Unemployment

Regional context
Entrepreneurship capital endowment

H1



Hypotheses (IV)

• HEIs are not passive actors but rather moderate their 
activity in response to the territorial dynamics 

• There is an interplay between HEI and regional contexts:
– universities’ entrepreneurial architecture substitute for regional 

support to entrepreneurship

– the creation of academic ventures is moderated by regional 
dynamics and specifically that spin-off activity is positively 
associated to skilled unemployment rates

(Casper, 2013; Sánchez-Barrioluengo, 2014)

(Horta et al. 2016)

(Fini et al. 2011)



Hypotheses (IV)

H4: University entrepreneurial architecture positively moderates the 
relationship between: regional context (entrepreneurship capital endowment) 

and graduate start-ups (H4a) and unemployment and graduate start-ups (H4b)

H4b

H2

H3

University context 
HEI Entrepreneurial architecture 

Graduate Start-ups

Regional context
General economic conditions (Labour market)

Unemployment

Regional context
Entrepreneurship capital endowment

H1
H4a



Empirical context

- Context: England in the UK 
- Unit of analysis: HEIs nested in regions (NUTS1)
- Period: 6 year longitudinal study (2010/11-2015/16)
- Graduates entrepreneurship: (a) # G S-Us created 
& (b) Ext. investment received (HEBCI)
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Data and Methodology 

• Dependent variables: 
• Number of graduate start-ups created per university each year HE-BCI 
• External investments received by graduate start-ups HE-BCI 

per university per year
• Independent variables:

• At university level: 
• University (HEI) entrepreneurial architecture: HE-BCI
index measuring number of available organizational structures
(science parks, incubators, venture capital, seeding funding, 
business advice and/or entrepreneurial training) weighted by its
level of occurrence. 

SOURCE



Data and Methodology 

• Dependent variables: 
• Number of graduate start-ups created per university each year HE-BCI 
• External investments received by graduate start-ups HE-BCI 

per university per year
• Independent variables:

• At university level: 
• University (HEI) entrepreneurial architecture: HE-BCI
index measuring number of available organizational structures
(science parks, incubators, venture capital, seeding funding, 
business advice and/or entrepreneurial training) weighted by its
level of occurrence. 

• At regional level:
• Entrepreneurship capital endowment: composite indicator NESTA & BCVA

capturing regional entrepreneurial opportunities (accelerators, 
incubators & VC) - from factor analysis (Cronbach alpha=0.79)         Eurostat
• Unemployment rate

• Other university and regional Controls 
• Methodology: random effects panel using negative Binomial regression 

(creation) and tobit left-censored regression models (ln ext. Investment)

SOURCE



Results (H1; H2; H3)

G S-Us created G S-Us ext. investment (ln)
M1 M2 M3 M1 M2 M3

HEI entrepreneurial architecture 0.664***
[0.18]

0.605***
[0.16]

1.326
[0.83]

1.328
[0.83]

HEI entrepreneurial architecture*2 -0.130**
[0.05]

-0.139***
[0.05]

-0.368
[0. 26]

-0.430
[0.26]

Regional entrepreneurship capital 
endowment 

0.374**
[0.15]

0.323**
[0.16]

2.006**
[0.80]

2.096**
[0.83]

Unemployment rate -0.140
[0.13]

-0.164
[0.13]

0.791
[0.76]

1.057
[0.76]

Other institutional variables Included Included Included Included
Other regional variables Included Included Included Included

Constant -0.687***
[0.17]

-0.738***
[0.16]

-0.728***
[0.17]

2.848***
[0.15]

2.902***
[0.15]

2.793***
[0.15]

Log-likelihood -2,354.3 -2,322.3 -2,113.6 -794.5 -850.5 -786.9
Wald chi2 76.391 124.401 160.425 61.186 54.527 74.650
df 7 19 30 16 19 30
p-value 0.000 0.000 0.000 0.000 0.000 0.000
Observations 776 770 707 713 770 707

Notes: All models include year and regional dummies. Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01.



Results (H4)

G S-Us created G S-Us ext. investment (ln)
M1 M2 M3 M1 M2 M3

HEI entrepreneurial architecture
0.621*** 

[0.17]
0.268
[0.20]

-0.576
[0.58]

1.034
[0.93]

0.224
[0.65]

-0.221
[1.81]

HEI entrepreneurial architecture*2
-0.143***

[0.05]
-0.187***

[0.05]
0.077
[0.18]

-0.367
[0.28]

-0.129
[0.08]

-0.049
[0.31]

Regional entrepreneurship capital endow.
0.350**
[0.18]

0.295*
[0.16]

0.303*
[0.16]

1.929**
[0.86]

1.746*
[0.93]

1.758*
[0.93]

Unemployment rate
-0.161
[0.13]

-0.252
[0.14]

-0.358**
[0.15]

1.111
[0.77]

1.245
[1.51]

1.123
[1.58]

HEI entrepreneurial architecture *
regional entrepreneurship capital endow.

-0.020
[0.06]

0.181
[0.26]

HEI entrepreneurial architecture *
Unemployment rate

0.080***
[0.03]

0.222**
[0.10]

0.112
[0.14]

0.106
[0.48]

HEI entrepreneurial architecture*2 * 
Unemployment rate

-0.044
[0.03]

0.002
[0.15]

Other institutional variables Included Included Included Included Included Included
Other regional variables Included Included Included Included Included Included

Constant
-0.732***

[0.17]
-0.696***

[0.17]
-0.677***

[0.17]
2.791***

[0.15]
2.793***

[0.15]
2.793***

[0.15]

Log-likelihood -2,113.6 -2,109.3 -2,108.1 -786.6 -786.5 -786.5
Wald chi2 160.6 166.8 164.9 75.273 75.012 75.015
df 31 31 32 31 31 32
p-value 0.000 0.000 0.000 0.000 0.000 0.000
Observations 707 707 707 707 707 707

Notes: All models include year and regional dummies. Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01.



Results (III)

Interaction effect: HEI entrepreneurial architecture * Unemployment rate



Summary

Hypothesis Creation of 
start-ups

Ext. investment 
received

Notes

H1: University-contexts with a 
stronger entrepreneurial 
architecture are more likely to 
support graduate start-ups. 

Inverted U-shaped
(H1a) 

H2: Regional-contexts with stronger 
entrepreneurship capital endowments 
are more likely to support graduate 
start-ups.

H3: Higher unemployment rates at the 
regional level increase the occurrence 
of graduate start-ups. 

* “Prosperity pull”
hypothesis for 
creation of start-
ups

H4: University entrepreneurial 
architecture positively moderates the 
relationship between: Unemployment 
and graduate start-ups (H4a) and 
regional context (entrepreneurship 
capital endowment) and graduate 
start-ups (H4b)

Moderate in 
contexts with low
labour market 
opportunities



Conclusions

• Increasing empirical evidence on the characteristic affecting student ventures 
• This study sheds light on the interplay between graduate start-ups and the 

organizational (universities) and spatial contexts (region)

• Graduates entrepreneurship: 
• Final decision on students but
• Context-specific entrepreneurship capital matters!
• Effect of non-favourable general economic environment – Not proved
• But under non favourable labour market conditions where unemployment is high, 

universities provisions sort a positive effect and substitute for the lack of regional 
support to entrepreneurship. 

• Contributions for managers (universities) and policymakers:
• Contribution to economic growth through graduate entrepreneurship 
• Entrepreneurship capital manifested by available infrastructures (science parks, 

entrepreneurial courses,…)
• Role of universities as knowledge providers and facilitators of entrepreneurship
• Compensate the lack of opportunities provided by the spatial context



Thank you!



Data and Methodology 

University (HEI) entrepreneurial architecture: 

1. Creation of six dummy variables with the value 1 if the university has incubators (on-
campus), science parks, seed funding, venture capital and/or provides business 
advice and bespoke entrepreneurial training for graduate start-ups, and zero 
otherwise.

2. Computation of the index: 
1. It looks at the frequency of assets available in all universities N, that is, the 

percentage of universities having a specific asset i (i=0,…,5) available as part of 
its architecture (occurrence: bn,i) :

𝑓 =
∑ 𝑏 ,

𝑁
2. Computation of the asset-occurrence by looking at the frequency of non-

occurrences (1−fi) as follows:

𝐻𝐸𝐼 𝑒𝑛𝑡𝑟𝑒𝑝𝑟𝑒𝑛𝑒𝑢𝑟𝑖𝑎𝑙 𝑎𝑟𝑐ℎ𝑖𝑡𝑒𝑐𝑡𝑢𝑟𝑒 =  𝑏 , ∗ (1 − 𝑓 )

where bn,i takes the value 1 if the university n has the asset i and 0 otherwise. 


