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From the linear model to a system

Linear model of innovation:
Technology-push → Demand-pull

Triple Helix…Quadruple…Quintuple…

Linear model of knowledge 
production (Mode 1)

Etzkowitz & Leydesdorff, 2000



Relevance of research (NCUB, 2015)
% of respondents who said their research was relevant or not
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From the linear model to a system

Arnold & Kuhlman, 2001



NCUB, 2015)



Do you remember this picture?
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• What is important is the web of interaction in the system (White Paper on STI, 2019)

• It is a system of interconnected institutions to create, store and transfer the 
knowledge, skills and artefacts which define new technologies (White Paper on STI, 
2019)

• “The complex institutional landscapes that affect the creation, development, and 
dissemination of innovations…” (Mowery & Sanpat, 2005)

• “The national innovation systems approach stresses that the flows of technology 
and information among people, enterprises and institutions are key to the 
innovative process” (OECD, 1997)

National System of Innovation
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Example: Michelin’s run-flat tyre

• Introduced in 1997. Uses a dashboard 
light to alert drivers after a specified 
amount of distance driven following a flat

• Tyres can be used only in vehicles 
designed to accommodate them

• Michelin had to wait until car 
manufacturers’ design windows opened –
3 to 4 years before volume production

• Also needed dealers to understand and 
support the system; repair shops had to 
invest in new service equipment

• By 2008, the tyre was standard 
equipment on only a handful of car 
models



Innovation ecosystem

https://d-lab.mit.edu/resources/publications/understanding-innovation-ecosystems-framework-joint-analysis-and-action

https://d-lab.mit.edu/resources/publications/understanding-innovation-ecosystems-framework-joint-analysis-and-action




https://www.georgia.org/center-of-innovation/innovates/what-innovation-ecosystem



Innovation ecosystem

https://d-lab.mit.edu/resources/publications/understanding-innovation-ecosystems-framework-joint-analysis-and-action

Actors: types

Resources

Environment

Actors: roles

https://d-lab.mit.edu/resources/publications/understanding-innovation-ecosystems-framework-joint-analysis-and-action
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Actors

• Six types
• Businesses of all sizes

• Community-based and not-for-profit 
organisations

• Universities, institutes of research, 
education, and R&D

• Funders of all types

• Governments and government 
agencies, particularly local and 
regional bodies

• Networks, alliances, associations, and 
groups of individuals, both formal 
and informal

• Eight roles
• Innovate

• Connect

• Celebrate

• Advocate

• Fund

• Share knowledge

• Train

• Convene and facilitate
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Eight roles

Innovate

• Innovators identify, 
develop, and put into use 
new and improved ways 
of doing things within a 
specific local context

Connect

• Connecting different 
actors to each other, 
whether through social 
networking or value chain 
development 

Celebrate

• Actors who promote local 
innovators and help to 
create a supportive 
culture for innovation

Train

• Training and capacity-
building, whether in 
specific technical domains 
or more general business 
and leadership skills

Share Knowledge

• Sharing knowledge 
between different 
domains, sectors, and 
types of actors

Convene and 
Facilitate

• Bringing diverse members 
of the ecosystem together 
and facilitating productive, 
mutually beneficial 
interactions

Advocate

• Advocacy for the 
conditions needed to 
support innovation

Fund

• A diverse range of funding 
types and sizes ensures 
that innovators can obtain 
financing at each stage
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• Five key resources
• Natural environment

• Human capital

• Social capital

• Infrastructure

• Financial resources

Resources
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• Three environmental elements
• Market System Context

• Cultural and Institutional Context

• Regulatory and Policy Context

Enabling environment
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• What the main gaps in the roles played by actors in your ecosystem? Are these gaps 
different between rural and urban universities? [Innovate, Connect, Celebrate, 
Advocate, Fund, Share knowledge, Train, Convene and facilitate] 

• Is industry important in your innovation ecosystem? What are the key challenges you 
face when engaging with industry?

• Are there gaps in your ecosystem’s infrastructure such as science parks and 
incubators? If not, what role do they play and could they do more. If there is a gap, 
are all the roles filled by other actors?

Questions for discussion
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Thank you!

Any questions? Contact
jaci.Barnett@innnovation.ox.ac.uk


