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Index

PRI beyond S3:

1. Directionality: Green Deal and Digital Transition 

2. Fragmentation of funding: Cohesion Policy, RRF and beyond

3. Governance: from EDP to ODP for system transformation 

4. Whole of government approach: investments, regulations and procurement 

5. Experimentalism: regional/local missions and sandboxes

6. Scientific framework: new sources of innovation, Deep Tech and start ups

7. Pan-European value-chains: interregional collaboration for strategic autonomy

Policy Learning: 

• RIS over the years: balancing directionality vs subsidiarity

“You have to run very quickly to remain in the same place” 
(Lewis Carroll)
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700 000 new jobs in global renewable energy sector in 2021 

(12.7 million (2021) vs. 12 million (2020)) (IRENA, 2022)

EU: Expected net increase of up to 884 000 jobs by 2030 

(Asikainen et al., 2021)

Substantial implications for different economic sectors and 

regions

Shift of jobs from coal, oil, and gas to other sectors, in 

particular to renewable energy sectors

Wind turbine service technician is one of the fastest-growing 

jobs in the US. (U.S. Bureau of Labor Statistics, 2022)

Directionality: Green opportunities

1.5°C-aligned energy transition promises 2.3% more growth by 2030 and create close to 85 million extra jobs 

related to the energy transition compared to 2019 (26.5 million in renewables and 58.3 million in energy 

efficiency, power grids and hydrogen) while 12 million jobs would be lost in fossil fuels and nuclear (IRENA, 2022)
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700 000 new jobs in global renewable energy sector in 2021 (12.7 million (2021) vs. 12 million (2020))

EU: Expected net increase of up to 884 000 jobs by 2030 (Asikainen et al., 2021)

Shift of jobs from coal, oil, and gas to other sectors, in particular to renewable energy sectors

Gender-balanced

transition a 

prerequisite! 

Directionality: Green opportunities
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Organisation Estimates Comments

ILO 56% of jobs at risk of automation in next 20 years ILO, 2016 (for ASEAN-5)

World Bank 66% of jobs at risk of automation WB, 2016 (by WB and IMF)

OECD 14.5% of jobs in 34 OECD countries at high-risk and 32% at significant risk OECD, 2019

Deloitte 35% of jobs might disappear in the next two decades Deloitte, 2014

PwC 38% of jobs in US, 35% in Germany, 30% in the UK, 21% in Japan, at risk of automation Pricewaterhouse Cooper 2017; study of the US, 

Japan, UK and Germany

McKinsey 60% of all occupations have at least 30% automatable activities McKinsey Global Institute 2016

Bruegel 47%-54% of jobs at risk of automation in the EU Bruegel Blog 2014

World Economic Forum 75 million jobs lost world-wide and 133 million created WEF, 2018

Roland Berger 8.3 million jobs lost in industry; 10 million jobs created in services by 2035 Study in 2016 for Western Europe

Researchers, University of Oxford 47% of workers in the US at high risk of automation in 2030; 20% in Spain in 20 years Frey and Osborne, 2013 (focused on the US)

Researchers, Harvard University, OECD Jobs at high risk of automation vary between 6% in Norway to 33% in Slovenia Nedelkoska and Quintini, 2018 (study on OECD 

countries)

Researchers, LSE Consulting Jobs at high risk of automation vary between 37% in Norway to 69% in Czechia Lordan, 2018

Researchers, Centre for

European Economic Research

9 % of jobs at risk of automation in the OECD countries; 9% in the US, 6% in South Korea Arntz, Gregory and Zierahn, 2016

Researchers, MIT, Boston University Each robot substitute 6 workers Acemogly and Restrepo, 2019 (USA 1990-2007)

Researchers, Bruegel Each robot substitute 3-4 workers Chiacchio et al, 2018

Oxford Economics Each robot substitute 1.6 workers Oxford Economics, 2019

Boston Consulting Group 4 times more robots in the US will result in job losses of 0.9%-1.76% of the population Boston Consulting Group, 2015

Keynes In 2030 “technology unemployment” and “15 hours work per week” in 2030 1930

“At all levels of analysis — plant, firm, and industry — the estimated impact 

of automation on employment in France is positive, even for unskilled 

industrial workers.”

Phillipe Aghion, 2022, at the first conference on the economic impact of robots and automation that 

took place on October 13/14, 2022, at Goethe University Frankfurt am Main, Germany

Directionality : Digital
Transition
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Directionality: Digital transition

Percentage point change among occupational groups, 2002-2020

Source: Science, Research and Innovation Performance of the EU 2022 [UPCOMING] 

(DG R&I based on Eurostat data)



Future of work in a post-COVID world (McKinsey Global 

Institute, 2020): urgent need for place-based innovation

• Declining supply of labour due to ageing (-

13.5 million (4%) by 2030)

• Urbanization trends: 48 cities could capture 

more than 50% of Europe’s potential job 

growth

• 40% of Europeans will live in regions where 

jobs are declining



Fragmentation of EU public investment – synergies & 
impact?



Governance: the multi-level governance for the new 
directionality 

SDGS

6.  Clean water and sanitation

7. Affordable and Clean Energy

11. Sustainable Cities and Communities

12. Responsible Consumption and 

Production

13. Climate Action

14. Life Below Water

15. Life on Land

Countries, 

Regions,

Cities

The European Green Deal

The Digital Transition

https://knowsdgs.jrc.ec.europa.eu/sdgmapper

https://knowsdgs.jrc.ec.europa.eu/sdgmapper


Governance: from EDP to ODP

“Discovery processes for transformative innovation policy

Lessons learned from the entrepreneurial discovery process (EDP) practice”, 

Manuel Laranja, Inmaculada Perianez-Forte, Ramojus Reimeris (2022)

Key lessons from 2014-2020 programming period



Whole of Government Approach

A new strategic approach to innovation-driven territorial transformation, linking

EU priorities with national plans and place-based opportunities and challenges

How to overcome the Regional Innovation

Paradox?

▪ Partnerships for sustainability transitions that

create economic, social & environmental value

▪ Participatory governance framework in

support of forward-looking policy

▪ New ways of working across government

departments and levels focused on solving

territorial challenges



Moonshot

mission

areas

Climate adaptation 

Cancer
Clean oceans, 
coast and 
inland 

Healthy soil
and food

Climate-neutral 
and smart cities

Experimentalism: 

(Regional/Local) EU 

Missions



Experimentalism: Climate-mitigation mission –
cross-sectorial

Bauhaus in Seville
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EU start-up employment by firm value

New sources of innovation: Jobs in Start-ups and High-Growth firms -

90% of EU employment growth was from Start-ups/High-Growth Enterprises

9.3 million

6.0 million

4.7 million
4.2 million

2.3 million
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▪ Regional Innovation Valleys. 

Interconnected innovation ecosystems across the European Union (EU) in line with the 

new European Innovation Agenda. HE EIE Work Programme 2023-2024

Alignment of regional innovation agendas based on enhanced synergies and cooperation 

around strategic areas, technologies and challenges of joint and common European 

interest in line with smart specialization

▪ Climate Adaptation Mission

Synergies between climate adaptation plans, regional smart specialisation and urban 

innovation-led transformation

Support the establishment of developing pathways towards climate resilience

Pan-European value chains: Interregional 
cooperation in the new European Innovation Agenda
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4 Member 
States

7 Cities

63 
Regions

74 Territories 
in total

PRI Pilot



▪ Integration of several policy portfolios and funds under a

coherent directional logic, reducing fragmentation

▪ Multi-level perspective on of local, regional and national needs

▪ Support to EU policies for the twin transition: Green Deal,

Industrial Policy, Cohesion Policy, Innovation policy, RRF

▪ Impact-based strategies for economic, social & environmental

value

▪ Partnerships for sustainability transitions that create

economic, social & environmental value

▪ Broad and inclusive participatory governance: broad set of

stakeholders to coordinate and anticipate change

▪ Whole-of-Government approach to territorial challenges

Partnerships for Regional Innovation

Sustainability 
transitions

Industrial 
policy

Regional 
development

Research & 
Innovation 

policy

Social policy

Education & 
Employment 

policy

3

A new strategic approach building on S3 for cities, regions or countries to promote

innovation-driven territorial transformation, linking EU priorities with place-based

opportunities and challenges
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Policy Learning: The Promotion of Innovation in 
European Regional Policy: a silent (r)evolution

• 1989 – 1993: approximately 4% for innovation (2 billion out of 50) 

(L. Tsipouri, IPTS Report N°40, 2004)

• Community initiatives: Science and Technology for Regional Development – STRIDE, TELEMATIQUE, ENVIREG, 

VALOREN…

• 1994-1999: approximately 7% for innovation (7.6 billion out of 110) 

(L. Tsipouri, IPTS Report N°40, 2004)

• Pilot Projects: RIS, RIS+, RTTs, RISI, RISI2, IRISI, EBN, BICs

• 2000-2006: approximately 11% for innovation out of 195 billion

• ‘Regions in the new Economy’: PRAIS – Regional Programs of Innovative Actions 400 million

• 2007- 2013: approximately 25% for innovation (86 billion out of 345)

• Article 5 of the ERDF: innovation as a priority for the ‘Competitiveness’ objective -31.000 R&TD projects identified 

in only 95 ERDF Programs (40% of total budget) (Nordregio 2009)

• Regions for Economic Change 

• 2014-2020: expected ERDF funding for R&D, innovation, ICT, competitiveness of SMEs and the low-carbon economy is 

about EUR 110 billion (RIS as an ex-ante conditionality)



RIS projects must incorporate three key features (EC: Article 10 

ERDF Innovative Actions):

• They should be based on public-private partnership and 

consensus (the private sector and the key regional players 

should be closely associated in the development of the 

strategy and its implementation);

• They should be demand-led (focusing on firm’s innovation 

needs, SMEs in particular) and bottom-up (with a broad 

involvement of R&TDI regional actors) in their elaboration. 

• They should have a demonstration character (the policy 

actions tested in a region should be able to be transferred to 

other parts of the Union) and action-oriented (at the end of 

the process new innovation projects in firms and/or new 

innovation policy schemes and inter-firm networks should 

appear); and

• They should exploit the European dimension through inter-

regional co-operation and bench-marking of policies and 

methods.

• Five broadly defined steps are proposed by the Commission 

regarding the development of a regional innovation strategy:

• Building a regional consensus;

• Analysis of the main technological and industrial trends affecting 

the region;

• Strengths and weaknesses of regional firms: assessment of 

regional demand for innovation services;

• Assessment of the regional innovation capacities and supply;

• Definition of a strategic framework – action plan implementation 

and establishment of a monitoring and evaluation system

Published as Landabaso, M. and R. Youds “Regional Innovation Strategies (RIS): 

the development of a regional innovation capacity”, SIR (Salzburger Institut für

Raumordnung & Wohnen)-Mittleilungen und Berichte, Band 27/1999, Salzburg 

(Austria), pags. 1-14.
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Policy Learning: Regional innovation strategies in a 
historical perspective



Member State Region and Objective region eligibility

Austria Niederösterreich (2&5b)

Belgium Limburg (2), Wallonie (1&2)

Spain Aragon (2&5b), Castilla La Mancha (1), Extremadura (1), Galicia (1), Pais Vasco (2&5b), Cantabria

(1), Castilla y Leon (1)

Finland & Sweden Luleå & Oulu (2, 5b, 6)

Greece Dytiki Makedonia (1), Sterea Ellada (1), Thessaly (1), Epirus (1), Central Makedonia (1)

Germany Weser-Ems (2&5b), Leipzig-Halle-Dessau (1), Altmark-Harz-Magdeburg (1)

France Auvergne (2&5b), Lorraine (2)

Ireland Mid-West, Shannon (1)

Italy Abruzzo (non-objective), Calabria (1), Puglia (1)

United Kingdom Strathclyde (2), West Midlands (2&5b), Yorkshire & Humber (2&5b), Wales (2)

Netherlands Limburg (2)

Portugal Norte (1), Algarve-Huelva (1)

Member States and their regions involved in the RIS 
action (1994-1999)

20
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RIS+ EPIRUS: EDP in action 

Filiates village, January, 2000



Policy Learning: Executive Summary of the 7 
Regional Technology Plans (1994-1996) Evaluation

“The overall conclusion of the Evaluation Team is that Regional Technology Plans first of all have had an important impact on the

policy formulation process, i.e. creating a policy planning culture where innovation and RTD are well embedded…" 

“The demand oriented approach also helped to widen the scope of RTD policies… The RTPs have (re-)focused regional public 

expenditures towards a set of key issues,  which better address the needs of the business community…”

“In all regions the RTPs have prompted initiatives to improve research-industry relations…”

“Secondly, … most of the RTP regions (Limburg, Wales, Leipzig-Halle, Castilla Y Leon, Lorraine) have managed to increase the 

quantity of public funding for innovation considerably”

“Running the RTPs as a multi-disciplinary, demand-led and bottom-up approach proved to be a long and difficult learning 

process for all actors involved. “

“The RTPs were a novel approach in each of the regions, since innovation policy planning was previously done in a haphazard 

fashion, innovation was not clearly linked to regional development policy, and agencies had not established systematic working 

relations…”

(P. Boekholt, E. Arnold  Technopolis and L. Tsipouri – U. of Athens)

Wales (UK), Limburg (Netherlands), Lorraine (France) and Leipzig-Halle-Dessau (Germany), Central Macedonia (Greece), Castilla Y 

Leon (Spain) and Abruzzo (Italy).
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RTPs 94-96: EDP results

“The RTP Wales led to one of the largest consultation exercises ever undertaken in Wales involving over 700 individuals representing

over 600 organisations in the Principality. This included an innovation and business support infrastructure review of over 120 schemes,

in-depth technology audits of 350 SMEs ,…and over 30 panel discussions covering in excess of 300 individuals »…(RTP Wales)

“ 5 réseaux d'entreprises mis en place et 2 réseaux Grands groupes - PMI., - 50 dossiers d'entreprises, n'ayant pas trouvé de solution

classique, traités dans le Réseau des Financeurs de l'Innovation (RFI).- 2 opérations intégrées( prospection, élaboration de business

plan, formation, financement ) lancées au profit de 100 PMI.- 60 projets de création d'entreprise ou d'activité détectés dans les

universités ( habituellement 2 par an....” (RTP Lorraine).

“The RIS is currently harnessing a vast amount of potential in the Halle-Leipzig-Dessau region. Around 200 firms and other institutions

with commercial links are now estimated to be involved in RIS work. As well as major companies like BSL and Deutscher Waggonbau

AG, a large number of small firms also play an important role in this process. The development of a number of new networks and new

product launches demonstrate the success of this endeavour” (RTP Leipzig-Halle-Dessau).

“More than 50 RTP projects have been approved for a total amount of 35 MECUS.... companies like FGH-Investment Bank decided to

open an office in Limburrg as a result of RTP network activities” (RTP Limburg).

“The Plan lasted for two years (April 1995- Mars 1997) and about 200 scientists, public officials and businessmen participated directly in

the working groups for the preparation of 39 reports necessary for the Action Plan. Furthermore, 2000 businesses and 277 laboratories

for applied ...participated indirectly during the process of audits, technology demand and supply analyses, and consultation for the

selection of projects” (RTP Central Macedonia).
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• “RIS - an impressive initiative! it is bringing together both the new and traditional business sectors to consider how 

they can build a bright future, both in terms of new markets and developing existing ones”  (UK Secretary of State for 

Trade & Industry, RIS Yorkshire and the Humber)

• RIS+ Chairman in Shannon: businessman innovator of the year

• RIS Wallonie (Promethée) Chairman: Head of the Business Association

• RIS+ Limburg: Phillips Senior Executive as Chairman

“The real strength of the RIS experience has been the fact that it has placed innovation firmly on the policy strategy of 

the key actors in the region and created a network of committed individuals from both public and private sector to drive 

the innovation agenda forward” (RIS+ Western Scotland)

Policy Learning: businesses in the driving seat
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Most common RIS generated action

1. Creation/strengthening/animation of sectoral business networks, clusters (supply chain or cross-sectoral) and business 

forums around innovation issues.

2. Establishment of new interfaces between business and the knowledge base, including technology centres, universities, public 

labs, specialised consultants, etc... 

3. Integration and co-ordination of R&TDI services and agencies, including diffusion of their activities vis a vis the SME base 

through ‘guides’, inventories, ‘one-stop shops’, etc... and support to access national/international R&TDI schemes

4. Development  of new financial instruments for the financing of innovation (seed corn fund for high tech. start-ups, risk capital, 

business angels, guarantee funds, etc…) including brokerage services between innovators and the banking sector.

5. Ensuring improvement of market intelligence for forecasting SME technology needs and future leading edge skills needs

6. Identification of innovation projects in firms, SMEs in particular, through the combined efforts of university trainees and R&D 

labs from Universities and/or other firms

7. Promotion and extension of technology audits in SMEs and innovation management training for businessmen

8. Facilitation of University/big firms spin outs and technology based start-ups

25



RIS+ generated ideas and practical results

RIS West Midlands examples:

• Enhance and establish 12 sector networks supported by network brokers (involving Universities, Business links, Chambers 

of Commerce,…) and establish 3 centres of Technology on Steinbeiss model and Create Centre for excellence to link 

generic technologies to SMEs

• Create a seed corn fund for high tech. Start-ups and improve funding arrangements for innovating companies including 

brokerage service for Business angels, growth fund and network based guarantee scheme

• Ensure improvement of market intelligence and leading edge skills need, including a “Knowledge House” for forecasting 

SME technology needs and Actions to exploit the region’s stock of patents

“In Castilla y León nearly 800 companies were involved in the RIS process through a dozen sectoral strategic discussion meetings. A total of 447 

million ECU has been pledged for the first four years of implementation (1997-2000), with the objective of increasing the regional “technological 

effort” (R&D expenditure over GDP at factor costs) to reach 1% in the year 2000, from a current 0,8%”.
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‘Inward looking’ (parochial) without taking into account the 

global economy and European Research Area. 

Driven by external consultants: ownership by regional 

stakeholders? 

Excessive focus on ‘technological’ supply and R&D 

emphasis. 

A lack of understanding of the regional innovation system 

as an interaction of interdependent players, policies and 

institutions. 

‘Study-oriented’ approach vs. ‘applied-oriented’ approach: 

credibility for businessmen?

Policy learning: lessons from regional innovation 
strategies 1993-2000

National/Regional governments might feel threatened by: 

• a transparent and inclusive bottom-up process;

• analysis showing regional R&TD+i supply does not 

correspond to business demand; 

• new ideas, which cut across traditional power 

boundaries between Ministries; 

• project ideas which are not already in the ‘drawer’ of a 

given Ministry.
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• Promoting regional innovation requires a solid political commitment and 

consensus maintained over time and requires substantial long term 

investments (‘deep pockets’).

• The public sector should provide leadership rather than control and catalyze

economic development by promoting new ideas and partnerships

• A regional approach which gives priority to the ‘process’ and ‘policy delivery’ 

mechanisms, over and above short-term results, through solid public-private 

partnerships.

• Regional R&D+I policy should be based on demand through understanding 

of the real business needs and regional R&D+I capacities, in particular 

SMEs.

• Regional R&D+i policy should try to put theory into practice through flagship 

projects and evaluations, taking risks and learning from past errors. 

Policy Learning: how to overcome the “The Regional 
Innovation Paradox”
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Green Growth Digital agenda

Skills

Clusters

SMEs Support

Social Innovation

Financial engineering

Connecting Universities

Key Enabling Technologies

Research infrastructures

Cultural and creative industries

Innovation PP

-----------------------------------------------------------------------------------------------------------------------------

Policy 

Delivery 

Instruments

Economic 

Rationale

CP Regulations 2013-20

(COM) ‘The contribution of Regional Policy to smart Growth’

(COM) ‘The contribution of Regional Policy  to sustainable Growth’

Innovation Union Flagship

Methodological 

support and Political

foundation

Smart Specialisation GUIDE

‘Knowledge for Growth’

FWP Evaluation

Endogenous Growth
Innovation      Systems

“Innovative milieux”

Evolutionary Economics

Economic Geography

Policy Experimentation

RIS-RITTs 1994-2004

Innovation Union self-assessment tool

Regional Innovation Monitor

OECD 2011 ‘Regions and Innovation Policy’

IRE-RIS Guide

Directory ‘No-Nonsense’ to build S3

Diagnostic Systèmes d’Innovation (Praguer)

Entrepreneurship and incubation

Internationalisation

Competitive Advantage – M-Porter

Industrial districts

Policy Learning:

“A theory (s) in 

search of a 

Policy”



Policy Learning: Dimensions to evaluate Smart 
Specialisation (S3)

Dimensions 
to assess

Projects 
characteristics 

(alignment with S3 
priorities, 

cooperation, 
concentration-
diversification)

Synergies or 
complementarities 
between funding 

instruments (not only 
on R&D funds)

Governance 
(stakeholders 

involvement in the 
policy process)

Externalities (positive 
and negative 

spillovers)

Rate of return of RDI 
funded projects (e.g. 
comparing 2007-13 

and 2014-20)



Same financing instruments to 
corporate RDI in two periods 
(2007-13 and 2014-20):

─ Main difference in selection 
process (07-13 vs 14-20) lies on 
the alignment with S3 
innovation priorities 
 We expect better investment 

choices (better management of 
funds)

─ Focus not only on R&D funding 
but also on innovation (non-R&D) 
and go-to-market funding 
instruments
 We expect complementarities

and synergies at territorial level

Assessment of RDI project 
characteristics in the two 
periods:

─ More 
cooperation/partnership
 Able to generate synergies, 

knowledge spillovers, higher 
efficiency and economies of 
scale

─ Higher diversification
 Involvement of more and 

different actors in the 
innovation eco-system

Conditions for a higher added 
value of ERDF in the territories 
(better knowledge diffusion)

1 2
Assessing S3 effect

─ Comparing the rate of return of 
RDI funding between the two 
periods:
 S3 is expected to generate a 

higher leverage effect

─ To account for positive and 
negative externalities (spillovers)

3

Policy Learning: methodology to evaluate Smart 
Specialisation
Case study of PORTUGAL (Santos et al., 2022)



Large take up

• 185 strategies driving over 60bn EUR of 

research and innovation funds

Prioritisation

• Regions selected on average 5,5 priority 

areas; 50% thematic concentration in only 

3 domains

Participatory governance

• Stakeholder participation in the design 

and implementation of most strategies

Persistent silos in government and lack of 

synergies

• Calls for multi-level, multi-portfolio analysis; new 

ways to work across government

Weak governance capacities in lagging 

regions

• Strengthen capacities and introduce reforms

Single-fund (ERDF) and single-instrument 

(project funding) strategies

• Develop fuller policy mixes, coordinate with non-

innovation funding, harness demand

Policy Learning : Lessons from Smart Specialisation 
(S3)

Room for improvement with PRIAchievements of Smart Specialisation



• Lowest minimum consensus, lack of granularity and sectorial approaches to R&I priorities

• One-off, exclusively qualitative, backward looking EDP (usual suspects approach): lack of 

evidence based interactions

• Fragmentation of effort: lack of whole of government approach, not going beyond 

Structural Funds (regulatory strait jacket), with planning efforts in parallel by different 

ministries and government levels

• Lack of directionality, absence of mission oriented approaches by objectives

• New sources of innovation, beyond linear, not sufficiently considered: social innovation, 

innovation procurement, regulatory sandboxes. Vocational training… deep tech

Policy Learning : RIS3 common shortcomings
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Andalucía (ES61)

Cohesion criteria 

• 2014-2020: Transition region

• 2021-2027:  Less developed region

Regional Innovation Scoreboard 2021 (EC, 2021)

• Emerging Innovator +

• Score (2021): 0.363

• Change (2014-2012):  10.6%

Regional Competitiveness Index 2019 (EC)

• Develop. stage: lowest + (2/5)

• Rank: 227/268

R&D performance (Eurostat, 2019):

• Total R&D expenditure: 1.538 Euro Million

• R&D expenditure (% GDP): 0.93%

R&I funds (2014-2020) [1]

Concentration index of R&I funds in 

climate change projects (2014-20) [2]

ERDF – TO1 (R&I) H2020

The index measures concentration, where EU27 = 100 and for the

other territories it expresses their specialisation patterns (= share of

funds in climate change projects in a territory over the average of this

share in the EU27 x 100). Values higher than 100 indicates a

concentration face EU reference

R&I funds sectorial concentration

2014-2020 [1] 

Change in GDP and CO2 emissions 

(%), base 2000 [3, 4]

E
R

D

F

H
2
0
2

0

Source: [1] Territorial Economic Data viewer (TEDv), [2] JRC-B7 TEDAM team, [3] Eurostat and [4] JRC-EDGAR
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Change CO2 (%), base 2000

Change GDP (%), base 2000

32%

21%

15%

32%

Education

Professional, scientific and…

Manufacturing

Rest of economic activities

46%

28%

27%

Education

Professional, scientific…

Rest of economic activities

 80% (2020)

 64% (2019)0.28

Eco-efficiency = GDP / 

CO2

0.51
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https://research-and-innovation.ec.europa.eu/statistics/performance-indicators/regional-innovation-scoreboard_en
https://web.jrc.ec.europa.eu/dashboard/TEDV/index.html
https://joint-research-centre.ec.europa.eu/tedam_en
https://edgar.jrc.ec.europa.eu/
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