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structure of lecture

• how do regions diversify over time?

• related and unrelated diversification in regions

• role of inter-regional linkages in regional
diversification
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how do regions diversify?

• regions need to diversify into new activities, but
their capacity to do so differs

• how do regions create new activities?: new
activities do not start from scratch

• local capabilities (knowledge, skills, networks,
institutions) condition which new activities will be
feasible to develop in a region

• local capabilities provide opportunities but also set
limits to the diversification process in a region

• region is more likely to diversify into new activities
related to existing activities in region that provide
local capabilities on which new activities can draw



Detroit: weak ability to diversify 



SV: strong ability to diversify



related diversification unrelated diversification

studies: related diversification is rule, unrelated
diversification the exception (Hidalgo et al 2018)

region A region B



regional diversification

• Hidalgo, Klinger, Barabasi and Hausmann (2007)

- how countries build CA in new export products

- national capabilities condition which new export
products will be feasible to develop

- product space: relatedness between products: co-
occurrence of products in export portfolios of
countries

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

- countries with related variety have more
opportunities to diversify and sustain higher
economic growth rates



product space



related diversification in regions



related diversification in regions





related and unrelated diversification

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

• concept of product relatedness: technological 
relatedness between products based on the 
frequency of co-occurrence of products in the 
product portfolios of plants: economies of scope

• product data at plant level assigned to standard
industry codes (a total of 174 6-digit industries)

• we calculated the average degree of technological
relatedness between each pair of industries in the
period 1969-2002, controlling for profitability and
size of industries



industry space



related and unrelated diversification

• entry of new industries in region due to technological
relatedness with other industries in a region?

• technological closeness: number of industries in a
region that an industry is technologically related to

• entry probability of an industry in region: effect of
closeness of new industry to a region’s portfolio

• diversification in 70 Swedish regions 1969-2002:
2,766 events of an industry entering a region

• industries technologically related to existing sectors
in a region had a higher probability to enter region



technological closeness



2. related and unrelated diversification



diversification in Linkoping region (Neffke et al. 2011)



related and unrelated diversification

• Rigby (2015): technological diversification in US 
metropolitan areas 1975-2005

• technology space: relatedness between knowledge 
domains: co-occurrence of technology classes on 
patent documents

• technologies related to pre-existing technologies in 
a region had a higher probability to enter the region

• this finding on technological diversification has also 
been replicated for specific technologies, like 
biotech (Heimeriks et al. 2014), Industry 4.0 
(Balland and Boschma 2019) and clean technologies 
(Tanner 2014; Santoalho and Boschma 2020)



technology space



average relatedness of European regions

Source: Balland et al. (2019)



Source: David Rigby (UCLA)

knowledge space 1901-30: Detroit and Silicon Valley

Detroit

San Jose

US



Source: David Rigby (UCLA)

knowledge space 2001-2010: Detroit and Silicon Valley

Detroit

San Jose

US



inter-regional linkages

• not only regional capabilities may be important, but
also inter-regional linkages

• inter-regional linkages are crucial for regional
development, to avoid lock-in

• can inter-regional linkages provide access to missing
local capabilities and still positively affect
diversification in a region?

• type of inter-regional linkages: need for absorptive
capacity to exploit external knowledge: non-local
knowledge needs to be related to local knowledge
(Boschma and Iammarino 2009)



inter-regional linkages

• objective is to identify diversification opportunities
of regions:

- based on their regional capabilities (relatedness: lower
costs)

- but also on the nature of their inter-regional linkages

• we analyze the impact of external linkages on
technological diversification in European regions,
while controlling for regional capabilities

• we test whether inter-regional linkages that give
access to additional capabilities in other regions that
are related to existing capabilities of regions have a
stronger impact on regional diversification



inter-regional linkages

• regional diversification model: patent data from the
OECD REGPAT dataset: 654 technological classes
(CPC) and 292 European regions (NUTS2)

• role of regional capabilities: relatedness density

• two measures of inter-regional linkages:

- inter-regional linkages: number of ties with
inventors in other regions (NL)

- complementary inter-regional linkages: density of
related non-local knowledge in which a region can tap
in to diversify in a new technology (CL)



(1) (2) (3) (4)

Relatedness Density (RD) 0.003*** 0.003*** 0.004*** 0.002***

(0.00003) (0.00003) (0.00004) (0.0001)
Number of inter-regional
linkages (NL) 0.005*** -0.025*** -0.017***

(0.0003) (0.001) (0.001)

Complementarity of inter-
regional linkages (CL) 0.027*** 0.018***

(0.001) (0.001)

RD*CL 0.0002***

(0.00001)

GDP per capita 0.001*** 0.0001 0.0002** 0.0001
(0.0001) (0.0001) (0.0001) (0.0001)

Population (log) 0.015*** 0.010*** 0.011*** 0.010***

(0.001) (0.001) (0.001) (0.001)
Period -0.007*** -0.008*** -0.008*** -0.008***

(0.001) (0.001) (0.001) (0.001)
Constant -0.142*** -0.083*** -0.172*** -0.120***

(0.010) (0.011) (0.011) (0.011)

Observations 379,876 379,876 379,876 379,876
R2 0.037 0.038 0.044 0.044
Adjusted R2 0.037 0.038 0.044 0.044
Residual Std. Error 0.318 (df = 379871) 0.318 (df = 379870) 0.317 (df = 379869) 0.317 (df = 379868)

F Statistic 3,658.418*** (df = 4; 379871) 2,970.927*** (df = 5; 379870) 2,885.502*** (df = 6; 379869) 2,522.347*** (df = 7; 379868)

Note: *p**p***p<0.01



(1) (2) (3) (4)

Related density (RD) 0.003*** 0.003*** 0.004*** 0.002***

(0.00004) (0.00003) (0.00004) (0.0001)

Number of inter-regional
linkages (NL) 0.001* -0.025*** -0.016***

(0.0005) (0.001) (0.001)
Complementarity of inter-
regional linkages (CL) 0.026*** 0.014***

(0.001) (0.001)
RD*CL 0.0002***

(0.00001)
Peripheral -0.006*** -0.049*** -0.014*** -0.049***

(0.002) (0.004) (0.005) (0.005)
GDP per capita 0.723*** 0.104 0.023 0.037

(0.091) (0.102) (0.102) (0.102)
Population (log) 0.015*** 0.013*** 0.012*** 0.012***

(0.001) (0.001) (0.001) (0.001)
Period -0.007*** -0.008*** -0.008*** -0.008***

(0.001) (0.001) (0.001) (0.001)
RD*peripheral 0.0001

(0.0001)
NL*peripheral 0.006***

(0.001)
CL*peripheral 0.001** 0.005***

(0.0005) (0.0005)
Constant -0.136*** -0.091*** -0.169*** -0.107***

(0.010) (0.011) (0.011) (0.011)

Observations 378,463 378,463 378,463 378,463
R2 0.037 0.038 0.044 0.045
Adjusted R2 0.037 0.038 0.044 0.045
Residual Std. Error 0.318 (df = 378456) 0.318 (df = 378455) 0.317 (df = 378454) 0.317 (df = 378453)

F Statistic 2,430.469*** (df = 6; 378456) 2,134.865*** (df = 7; 378455) 2,156.579*** (df = 8; 378454) 1,964.191*** (df = 9; 378453)

Note: *p**p***p<0.01



role of inter-regional linkages in S3 policy

• how to incorporate inter-regional linkages in S3
policy?

• need to develop a complementarity measure which
can assess for each technology that a region wants to
prioritize in its S3 strategy to what extent other
regions in Europe have complementary capabilities
that are missing in the region

• this measure can be used by European regions to
identify regional strategic partnerships, given the
capabilities in other regions



diversification opportunities of region A through 
complementary linkages with other regions



map of complementarity of all European regions
to Île-de-France region in new hydrogen technologies



• how incorporate the principle of relatedness in 
policy?

• next week Pierre-Alex on Smart 
Specialization Policy!! Stay tuned!



thank you for your attention!
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