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CONTEXT

ECONOMIC COMPLEXITY & THE GREEN ECONOMY
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CONTEXT

FROM COUNTRY EXPORT TO GREEN NATIONAL INNOVATION SYSTEMS

Green Technological Fitness and
Complexity

TRANSLITERATION OF THE CONCEPT OF CAPABILITIES

What are the green technological capabilities needed
by a country to patent successfully in complex

green technological domains?

Balland & Rigby (2017); Mealy & Teytelboym (2017);
Sbardella, Pugliese & Pietronero (2017); Pugliese et al. (2019)
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MOTIVATION

MOTIVATION GREEN TECHNOLOGIES
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PATENT DATA

PATENT DATA

Eco-innovations proxied by geo-localized patent data

? Patent main source: PATSTAT (EPO)
? Patent applications by CPC technology

field

? Green technologies: ENV-Tech
classification (OECD)

? subset of CPC classification
? hierarchical:

2-digit: 36 classes
3-digit: 100 classes

? Sample
? 1M patent families

(2.5M patent applications)
? 30 years: 1970–2010
? 60 countries

(from recorded inventor addresses)
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PATENT DATA

ENV-TECH EXAMPLES

ENVTECH EXAMPLES
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Green Technological portfolios

GREEN TECHNOLOGICAL PORTFOLIOS

Nested country-green technology matrix
Less complex technologies are prevalent in less complex national portfolios

Source of the figure: Sbardella et al. 2019
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Green Technological portfolios

GREEN TECHNOLOGIES ARE SPREAD OVER THE WHOLE
TECHNOLOGICAL SPECTRUM
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Green Technological Fitness

GREEN TECHNOLOGY FITNESS: GEOGRAPHY

Distribution of inventive effort across countries captured by Green
Technology Fitness
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Green technologies: Complexity

GREEN TECHNOLOGIES: COMPLEXITY

Complexity has varied substantially over 1970–2010
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Green technologies: Complexity

MOST AND LEAST COMPLEX TECHNOLOGIES

Stable leaders
? Enabling Technologies for GHG Mitigation
? Environmental Monitoring
? Rail Transport

Increasing Complexity
? Road Transport Technologies (non-monotonic!)
? Nuclear Energy
? Technologies for the processing of minerals (e.g. cement, glass)

Decreasing Complexity
? Supply-Side Technologies for Water Availability (non-monotonic!)
? Enabling Technologies for Greenhouse Gas Mitigation
? Energy generation from fuels of non-fossil origin

Complexity ranking resonates with green technology life cycle
established fields: higher ubiquity, mature knowledge base → bottom
ex. Renewable Energy Generation

early stage fields: higher complexity, lower ubiquity → top
ex. Capture/Disposal of GHG other than CO2
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The Green Technological Fitness of NUTS2 European Regions

THE GREEN TECHNOLOGICAL FITNESS OF EU NUTS2 REGIONS
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The Green Technological Fitness of NUTS2 European Regions

NUTS2 GREEN TECHNOLOGY FITNESS, TOP 50 , 1980–2010
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The Green Technology Space

THE GREEN TECHNOLOGY SPACE
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The Green + Non-Green Technology Space

THE GREEN + NON-GREEN TECHNOLOGY SPACE
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The Green + Non-Green Technology Space
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The Green + Non-Green Technology Space
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The Green + Non-Green Technology Space

NEXT STEPS 1: GREEN TECHNS–PRODUCTS MULTILAYER NETWORK
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The Green + Non-Green Technology Space

NEXT STEPS 2: GREEN TECHNS–PRODUCTS–JOBS MULTILAYER
NETWORK
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