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structure of lecture

1. relatedness and diversification

2. knowledge complexity and diversification

3. technological diversification of European
regions

4. implications for smart specialization policy



1. relatedness and diversification

• smart specialisation is part of EU regional and
innovation policy

• some critiques:

- perfect example of policy running ahead of theory

- lacking evidence-base

- building on anecdotal evidence, rather than the
application of theoretically grounded methodologies



1. relatedness and diversification

• objective of smart specialisation EU policy is to
develop new activities in region, rather than to
strengthen existing specializations in region

• some features of smart specialization policy:

- no ‘one-size-fits all’ policy: bottom-up strategy

- no duplication of policy: not ‘more of the same’

- policy targeting potential new activities based on
regional capabilities, rather than just being ‘hot’



1. relatedness and diversification

• this requires a basic understanding of how regions
diversify, and why their capacity to diversify
differs between regions

• new specializations are no random events: they are
often strongly embedded in territorial capabilities

• local capabilities condition which new activities
will be feasible to develop: they provide
opportunities but also set limits to the
diversification process in regions

• new specializations grow out of related activities, in
which new activities combine and exploit
knowledge and skills from local related activities
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1. relatedness and diversification

• Hidalgo, Klinger, Barabasi and Hausmann (2007):
how countries build a CA in new export products

- countries develop new export products that are
closely related to existing export products

- countries with related variety: more opportunities
to diversify and higher economic growth

• Neffke, Henning and Boschma (2011): industrial
diversification in 70 Swedish regions 1969-2002

- industries that are technologically related to pre-
existing sectors in a region had a higher probability 
to enter the region



2. knowledge complexity and diversification

• but smart specialisation is not only about 
developing new specializations in regions that have 
growth potential due to local related capabilities

• smart specialisation is also about developing new 
specializations in regions that are unique in the 
world : more complex that upgrade local economy
(Hidalgo and Hausmann 2009)

• complexity of knowledge refers to the degree of its
sophistication and the number of capabilities
required to develop such new technology



3. technological  diversification of European regions

• technological diversification of 282 European
NUTS 2 regions (EU 27 + Norway + Switzerland)
1980-2009

• patent data from the European Patent Office (EPO):
617 technology classes (IPC)

• entry-model, where y=1 if a region r gains a RTA in
technology i, otherwise y=0

• RTA= share technology i in region r > share
technology i in Europe

• main variables: relatedness density and knowledge
complexity



3. technological diversification of European regions

• (1) technological relatedness between knowledge
domains: based on frequency of co-occurrence of
technology classes on patent documents

• (2) relatedness density: number of technologies j
(%) related to technology i that are present in region



3. technological diversification of European regions



average relatedness of European regions: potential of 

regions to diversify into new technologies



3. technological diversification of European regions

• knowledge complexity index (KCI) based on
method of reflection (Hidalgo & Hausmann 2009)

• network-based indicator: 2 mode network linking
regions to technologies in which regions have RTA

• KCI combines information on:

- number of technologies in region: diversity of
regions

- number of regions producing a technology:
ubiquity of technologies

• technology complexity (Balland and Rigby 2016):
eigenvector method



3. technological diversification of European regions

top 15 technologies by complexity
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4. implications for smart specialization policy 

• objective: develop a smart specialization policy 

framework that is evidence-based, and that can 

assist policy makers to identify possible 

diversification strategies for regions, depending on 

their existing capabilities

• relatedness: to assess potential risks of alternative 

diversification strategies for regions

• complexity: to assess potential benefits of policy



4. implications for smart specialization policy 
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5. concluding remarks

• objective: to tackle the perceived lack of a strong
theoretical and empirical foundation for smart
specialization policy in Europe

• policy framework is in line with features of smart
specialization policy: (1) no ‘one-size-fits all’ policy:
bottom-up strategy; (2) policy targeting potential new
activities based on regional capabilities, rather than
just being ‘hot’; (3) no duplication of policy efforts

• policy framework is evidence-based: assesses the
potential risks (based on relatedness) and potential
benefits (based on complexity) of alternative
diversification strategies of regions



5. concluding remarks

• evidence-based: follows findings on study on
regional diversification in Europe:

- positive effect of relatedness on the entry
probability and growth of new technology in region

- no or negative effect of complexity of technology
on entry probability of that technology in region

- positive effect on entry when complex technology
related to existing technologies in region

- positive effect on growth when complex
technology related to existing technologies in
region



5. concluding remarks
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5. concluding remarks

• yet, we are still far from comprehensive policy
framework:

- design and implementation of smart spec policy?

- relevant for peripheral regions: bring it in line with
objectives of Cohesion Policy?

- inherent tension between prioritising based on
relatedness in our policy framework and reliance on
decentralized entrepreneurial discovery process

- besides regional capabilities, what is role of extra-
regional linkages?

- should smart specialisation enable jumps or not?



thank you for your attention!



where to intervene in the industrial structure of a region?



related and unrelated regional diversification

region A region B


