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Income inequality on the rise

• Large debate on the role of innovation and new technology

• Most attention for the country level 

• Regions are even more unequal given that economic and innovation

activities tend to concentrate spatially

• Most studies focus on innovation intensity, we look at specialization

patterns as well
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RESEARCH QUESTION

Do regions with higher technological variety 

experience lower income inequality? 
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EU AS CASE STUDY
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EU AS CASE STUDY
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1. Innovation and rents 

2. Innovation, productivity and wages

3. Skill-biased technical change
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INNOVATION AND INEQUALITY

H1: Regional innovation is positively related 
to income inequality



Between

Wage differences between sectors:  same skill, different salary
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TECHNOLOGICAL SPECIALIZATION
AND INEQUALITY



within

More innovative sectors have higher wage gap (SBTC)
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TECHNOLOGICAL SPECIALIZATION
AND INEQUALITY
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TECHNOLOGICAL VARIETY AND
INEQUALITY

H2: Regional technological variety is positively 
related to regional income inequality
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RELATED AND UNRELATED VARIETY

Source: Janssen, 2015
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H3: Regional unrelated technological 
variety is more negatively related to income 
inequality than related variety

1. Related variety:  localized knowledge spillovers (Gambardella and 

Giarratana, 2010, SEJ)

2. Unrelated variety: breakthroughs (Castaldi, Frenken and Los, 2015, 

RS; Castaldi and Los, 2017, RP)

RELATED AND UNRELATED VARIETY



EMPIRICAL METHODS

• Fixed Effect Panel Regressions, 

(OLS with region dummies)

– 84 NUTS 1 regions

• Panel data strength (Baltagi)

• Control individual heterogeneity

• Provide more informative data

• Dynamics of adjustment

• FE model controls time-invariant differences 

between the regions; designed to study the 

causes of changes within a subject (Torres-

Reyna, 2007)
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EMPIRICAL METHODS

Dependent variables:

– Gini Index,

– Percentile Ratio 90:50 (top half), 50:10 (bottom half), 90:10 (top bottom)

Independent variables:

– Innovation: Patent per inhabitants (from REGPAT, based on origin of applicant)

– Technological variety: Entropy measures

Control variables

education, GDP per capita, population growth (from EUROSTAT)

 𝒊𝒏𝒆𝒒𝒖𝒂𝒍𝒊𝒕𝒚𝒊𝒕 = 𝒇 (𝒊𝒏𝒏𝒐𝒗𝒂𝒕𝒊𝒐𝒏𝒊𝒕−𝒉, 𝒄𝒐𝒏𝒕𝒓𝒐𝒍 𝒗𝒂𝒓𝒊𝒂𝒃𝒍𝒆𝒔𝒊𝒕 , 𝒆𝒓𝒓𝒐𝒓𝒊𝒕

 𝒊𝒏𝒆𝒒𝒖𝒂𝒍𝒊𝒕𝒚𝒊𝒕 = 𝒇 (𝒕𝒆𝒄𝒉𝒏𝒐𝒍𝒐𝒈𝒊𝒄𝒂𝒍 𝒗𝒂𝒓𝒊𝒆𝒕𝒚𝒊𝒕−𝒉, 𝒄𝒐𝒏𝒕𝒓𝒐𝒍 𝒗𝒂𝒓𝒊𝒂𝒃𝒍𝒆𝒔𝒊𝒕 , 𝒆𝒓𝒓𝒐𝒓𝒊𝒕

13



MEASURE OF TECHNOLOGICAL 
VARIETY
Entropy measure at different (nested) classification levels (from 1 digit to full digit)
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RESULTS
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H1 confirmed

H2 confirmed



RESULTS
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H3 confirmed



SCIENTIFIC CONTRIBUTION
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POLICY IMPLICATIONS
• Awareness of distributional effects of innovation (policies)

• Strong specialization policies have an important downside
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