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An ecosystem (‘ecological system’) is a 
biotic community, its physical 

environment, and all the interactions 
possible in the complex of living and 
nonliving components (Tansley 1935) 



Biological Metaphor

Methodological lessons:

• Interdependence

• Multilevel 

Limits:

• Outputs, outcomes? (value creation)

• Human behavior? (creativity, institutions)



Looking at the entrepreneurial 
economy as a complex system - I

• The economy is constantly evolving

– economic agents at the micro level experiment 
and interact with each other,

– many of these experiments fail, 

– but some succeed as innovations and create 
wealth for society (Beinhocker 2007). 



Looking at the entrepreneurial 
economy as a complex system - II

• Economic development does not emerge 
automatically

– Entrepreneurs are needed to create new value

• Creative Destruction (Schumpeter 1934) => competitive 
advantage

• Self-Discovery (Hausmann & Rodrik 2003) => 
comparative advantage



Looking at the entrepreneurial 
economy as a complex system - III

• New value creation is an emergent property of 
a complex system of economic agents and 
their interactions = entrepreneurial ecosystem 

• which might (tipping point) structurally 
change the economy and society, 

• as exemplified with new sets of technologies, 
institutions and organizational arrangements 
(feedback)



Entrepreneurial Ecosystem

• a set of interdependent actors and factors 
governed in such a way that they enable 
productive entrepreneurship within a 
particular territory (cf. Stam 2015; Stam & 
Spigel 2018)



Entrepreneurship and Regional
Development: academic evidence base

Resources: 
• Talent
• Knowledge
• Capital
• Intermediate services
• Physical infrastructure
• Effective demand

Institutions
• Formal
• Informal (culture)
• Networks 





Entrepreneurial Ecosystem

• a set of interdependent actors and factors 
governed in such a way that they enable 
productive entrepreneurship within a 
particular territory (cf. Stam 2015; Stam & 
Spigel 2018)
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New Value Creation

Co-evolutionary Proposition 1. The entrepreneurial ecosystem elements are mutually 
interdependent and co-evolve in a territory.
Upward causation Proposition 2. The ten entrepreneurial ecosystem elements explain 
the levels of entrepreneurial activity in a territory.  
Downward causation Proposition 3. Prior entrepreneurial activities feedback to increase 
entrepreneurial ecosystem elements in a territory.  
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Entrepreneurial Ecosystem Model



Concept Construct Definition Element
Institutions Formal institutions The rules of the game in society Formal institutions

Informal institutions Cultural context Culture
Social networks The social context of actors, especially the degree to which 

they are socially connected
Networks

Resources Physical resources The physical context of actors that enables them to meet other 
actors in physical proximity 

Physical 
infrastructure

Financial resources The presence of financial means to invest in activities that do 
not yet deliver financial means

Finance

Leadership The availability of entrepreneurial leaders and mentors Leadership

Human capital The skills, knowledge, and experience possessed by individuals Talent 

Knowledge Investments in (scientific and technological) knowledge 
creation 

Knowledge 

Means of 
consumption

The presence of financial means in the population to purchase 
goods and services

Demand

Producer services The intermediate service inputs into proprietary functions Intermediate 
services

New value 
creation

Productive 
entrepreneurship

Any entrepreneurial activity that contributes (in)directly to net 
output of the economy or to the capacity to produce 
additional output

Productive
entrepreneurship

From Concepts to Measurement



Measurement
Elements Description Empirical indicators Data sources
Formal 
institutions

The rules of the game in society, 
in particular the quality of 
government. 

Four components: corruption, rule of law, government effectiveness and 
voice & accountability.

Quality of Government 
Survey 2012 (RCI 2013)

Culture The degree to which 
entrepreneurship is valued in a 
region.

New firms registered per 1000 inhabitants CBS (Netherlands 
Census Bureau) 2012 

Physical
infrastructure

Physical infrastructure and the 
position of a region 

Three components: accessibility via road, accessibility via railroad, 
accessibility via airports (number of passenger flights within 90 minutes’ 
drive)

RCI 2013

Demand Potential market demand Three components: purchasing power per capita, regional product, total 
human population 

RCI 2013

Networks The connectedness of businesses 
for new value creation

Percentage of firms in the business population that collaborate for 
innovation

Community Innovation
Survey 2010

Leadership Leadership that provides guidance 
for and direction of collective 
action

We have constructed a database with information on all the innovation 
projects in the Netherlands that received (Dutch or European) public 
subsidies in the period 2010-2013. We selected projects with at least two 
participating organizations (2231 projects). These projects are used as an 
indicator of innovation networks. The geographical origin of these 
projects is established by taking the province of the main application or 
principal firm (generally the leader of the network).

Birch Consultants (see 
Stam et al. 2016)

Talent The prevalence of individuals with 
high levels of human capital 

Percentage of higher-educated in the adult population CBS 2013

Finance The supply and accessibility of 
finance for new and small firms

Percentage of SMEs that have applied for bank loans and also received 
this.

EIM 2009

New 
knowledge

Investments in new knowledge Percentage of gross domestic product invested in R&D (by public and 

private organizations)

CBS (Netherlands 
Census Bureau) 2009

Intermediate 
services

The supply and accessibility of 
intermediate business services 

Percentage of business service firms in the business population CBS (Netherlands
Census Bureau) 2013



Independent firms that have grown
with more than 20% in turnover on an annual basis, 
over the last 3 years (OECD definition)
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Share of High-Growth Firms,
NL regions 2009-2016

External shock: 
2008 Global Financial Crisis



Propositions

• Evolutionary Proposition 1. The entrepreneurial ecosystem 
elements are mutually interdependent and co-evolve in a territory. 
MULTICOLLINEARITY

• Upward causation Proposition 2. The ten entrepreneurial 
ecosystem elements explain the levels of entrepreneurial activity in 
a territory.  

• Downward causation Proposition 3. Prior entrepreneurial activities 
feedback to increase entrepreneurial ecosystem elements in a 
territory. ENDOGENEITY

….Econometricians’ nightmare (P1 makes multiple regression P2 
impossible), 
but, interdependence and feedback are key mechanisms in complex 
evolving systems.



Evolutionary Proposition 1. The entrepreneurial 
ecosystem elements are mutually 

interdependent and co-evolve in a territory.

A – Strong interdependence between most elements



Quality of governance

New firm formationPhysical infrastructure

DemandBusiness services

Innovation networks

R&D

Higher educated

Innovation project leaders

Venture capital

Entrepreneurial Ecosystem: Web of Interdependencies
(correlations >0.6)

PCA: one dimension covering all elements, except Quality of governance



Evolutionary Proposition 1. The entrepreneurial 
ecosystem elements are mutually 

interdependent and co-evolve in a territory.

A – Strong interdependence between most elements: Web of 
Interdependencies
B – Strong positive intertemporal correlations, between and
within elements



Upward causation Proposition 2. The 
ten entrepreneurial ecosystem 
elements explain the levels of 

entrepreneurial activity in a territory.  



Entrepreneurial Ecosystem Index (NL regions)

EE index = E1+E2+….En



Entrepreneurial Ecosystem Index -> 
Entrepreneurial Output







Downward causation Proposition 3. 
Prior entrepreneurial activities 

feedback to increase entrepreneurial 
ecosystem elements in a territory.  

Positive feedback of the prevalence of high-growth firms T0 
on half of the entrepreneurial ecosystem elements T1. 
Not consistently in all periods.
Too crude, short term analysis?



Understanding Entrepreneurial 
Economic Systems

• Going beyond the ecosystem metaphor with a 
complex economic systems approach 
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Research Agenda

• Building an Entrepreneurial Ecosystem 
Research Program

• Knowledge Accumulation

– Rigor: better data, methodological pluralism, …

– Relevance: better interaction between science(s) 
& practice  
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