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JRC Sites

Headquarters in Brussels and research 
facilities located in 5 Member States : 

Å Belgium ( Geel )

Å Germany (Karlsruhe)

Å Italy ( Ispra )

Å The Netherlands ( Petten )

Å Spain (Seville )



JRC.B7 within the Commission



TEDAM team (JRC-B7)

https://joint-research-centre.ec.europa.eu/tedam_en


Structure of the presentation



Context

·

·
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·



(Some) Grand Socioeconomic Challenges



Climate change effect (1/2)
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Annual global temperature deviation 
(1850-2019)

Note: The graph shows the annual global temperature deviation worldwide

compared to the 1850-1899 average. Source: Eurostat/EEA/GISTEMP

[cli_iad_td].

ÅEnvironment (hotter temperature, more

severe storms, increased drought, rising

ocean and loss of species)

ÅPopulation health (Patz et al., 2005; Haines

et al. 2006)

Ƅallergic and infectious diseases,

malnutrition, and deaths

ƄExposure to cold and hot extreme

temperatures was associated with 5 million

deaths per year between 2000 and 2019,

accounting for 10% of all deaths (Zhao et

al., 2021)



Climate Change effects (2/2)
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Main drivers of Climate Change
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https://ec.europa.eu/clima/change/causes_en


Greenhouse gases emissions evolution
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European Green Deal: policy areas and objectives

POLICY AREAS DESCRIPTION

ENERGY

INDUSTRY

MOBILITY

BUILDINGS

NATURAL 

RESOURCES

ðDecarbonisation (without fossil fuels i.e. coal, petroleum and 

natural gas) of the energy sector

ðCleaner sources energy (renewable energies)

ðSupport industry to become leaders in the green economy with a 

greater focus on a clean and circular economy

ðDevelop and invest in cleaner, cheaper and healthier forms of 

public and private transport

ðBuildings and renovating should be more resource and energy-

efficient

ðImplementing measures to protect the ecosystem/biodiversity

ðEnsuring more sustainable food systems

IMPLEMENTING 

MEASURES TO 

REDUCE 

POLLUTION 

(AIR, WATER 

AND SOIL) 

RAPIDLY AND 

EFFICIENTLY

Source: Own elaboration based on óCommunication from the Commission to the European Parliament, The European Council, The Council, The 

European Economic and Social Committee and the Committee of the Regions ïThe European Green Dealô, COM(2019), Brussels 11.12.2019. 

Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN


Role of innovation to support green transition

ÅInnovation is an important driver to support green transition

ÅEnhancing the transition å Development of new technologies, product and

process

ÅGreen innovation reduces firmôsenvironmental effects (Chiou et al, 2011;

Conding and Habidin, 2012; K¿­¿koĵluand Pēnar,2015)

Ƅ New product/process for energy saving and/or resource efficiency (re-

use, recycling, waste reduction)

ÅExamples of green innovation: LED lighting (energy efficiency gain), solar panel,

and electric vehicles



EU instruments to support green transition

ÅPublic policy is crucial to provide effective incentives for the pathway (Pontikakis et al.,

2020) and to reduce market gap (Cowling and Liu, 2021; Xiang et al., 2022)

Å(Main) EU financial instruments to support green transition:

Ƅ Cohesion policy funds (R&I and non-R&I instruments targeted to climate/environmental

objectives), including the Just transition fund

Ƅ Horizon Europe (Research & Innovation ïR&I ïwith thematic calls to support green

innovation)

Ƅ Recovery and Resilience Facility (R&I and non-R&I measures targeted to

climate/environmental objectives)

Ƅ Invest EU (promotion of recovery, green growth, employment and well-being)

Ƅ Common agricultural policy (support the transition towards sustainable agriculture and

forestry in the EU)



R&I funding: some numbers
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Å European structural and investment funds 

(ESIF), Thematic Objective 1: Research & 

Innovation (TO1), 2014-2020 (part of 

Cohesion policy)

Å Next Generation EU (NGEU), Recovery and 

Resilience Facility (RFF), 2021-2026
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Source: Own estimation based on Cohesion data portal (ESIF-

TO1), RRF Scoreboard (NGEU ïR&I) and H2020 dashboard.

Note: ESIF excludes Interreg
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Main R&I funds, EU27, EUR billion Country pre-allocation:

Non-country pre-allocation:

ÅHorizon 2020



Innovation Policy for 
Sustainability

·

·



ÅAdding a directionality to innovation policy makes its design,

monitoring and evaluation more complex and challenging

ÅInnovation policy includes elements of R&D policy, technology policy,

infrastructure policy and education policy (Edquist, 2002) and impact

on innovation by:

ƄInfluencing the development and diffusion of innovation;

ƄEnhancing the speed and directionality of the innovation processes

(Borrás and Edquist, 2019)

Challenges and concepts (1/2)



biodiversity;

air, land and water (quality, 

availability); natural 

resources efficiency; é

equity;

health; education; 

housing; security; é

productivity; 

competitiveness; 

income; 

employment; é

Source: own elaboration based on Rosen and Kishazy (2012) and Islam and Siwar (2012)

Concept of sustainability

Challenges and concepts (2/2)

Sustainable development also REQUIRES:

Å Participation of all relevant stakeholders

Å Strong political leadership

Å Continuous process (constant 

monitoring of impacts)

Å Citizens, consumers, entrepreneurs

involvement (raising awareness about 

sustainability issues)

N



Policy evaluation in scientific literature (1/2)
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policy evaluation+innovation

policy evaluation+sustainability

policy evaluation+sustainability+innovation

ÅConcept is gaining importance 

especially since the end of 

1990ôs

ÅStill some gaps

ÅIssues of data availability (use 

of proxy indicators) and real-

time data (e.g. regional data 

available with 2 or 3 years-lag)

Source: Own estimation based on data from 

https://books.google.com/ngrams

Frequency of the Terms óPolicy evaluationô by 

typology, according to Google



Policy evaluation in scientific literature (2/2) 

Å Innovation performance:

Ƅ Innovation input: R&D expenditures (Busom, 2000; Cerrulli and Potí, 2012; Yu et al.,

2016)

Ƅ Innovation output: patents (Fornahl et al, 2011; Czarnitzki and Hussinger, 2018) or

innovation (Almus and Czarnitzki, 2013; Jaffe and Le, 2015; )

ÅEconomic performance: productivity, employment, turnover growth (Santos, 2019;

Veugelers, 2021)

R&D Patent
Growth

Competitiveness
InnovationR&I Subsidy

N



Proposed conceptual 
framework for Monitoring and 
Evaluation (M&E)

·

·

·

·

·

·

·

·

·



Partnerships for Regional Innovation (PRI)

Å New strategic framework for innovation-driven territorial 

transformation, linking EU priorities with national plans and 

place-based opportunities and challenges

Å Inspired on Smart Specialisation approach and 

Transformative Innovation Policy

Å Impact-based policy for sustainability
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ÅEU goal to become climate neutral

ÅUrgency to address climate change while leaving no one behind

ÅTraditional Innovation policy approach do not seem likely to support and enhance the

necessary transformations to achieve the EU goal

ÅTo stand a fair chance of having the required impact, new innovation policies must address 

two important prerequisites: 

ƄLocal and regional stakeholders including citizens, enterprises, knowledge institutions, local authorities must be

meaningfully involved

ƄPolicy must strive for transformative, system level, innovation in enabling and accelerating the necessary

transformations

Rational for PRI



PRI Building Blocks



Anatomy of a concept as a framework for 
Monitoring and Evaluation

INNOVATION

[ TOOL ]

Å Research and Development and Innovation (R&I) investments as drivers to 

support the development of more sustainable solutions, products, and services

Å Digitalisation is seen as an innovation process and a crucial element for the 

green transition

Å Demand-side innovation policy to allow for a more rapid diffusion (and 

supporting investments in other policy domains as users of innovation outputs)

PARTNERSHIP

[ ENABLER ]

SUSTAINABILITY

[ GOAL ]

Å Acting and working together for a common goal 

Å Action plan and strategy based on synergies and policy mix

Å Shared agendas and multi-level governance

Å Associated with a directionality ISustainability

Å Connected to 3 pillars: economy, society and environment

Å Efficient use of natural resources without compromising future generationsô needs

Å Continuity of the impacts over time



Monitoring & Evaluation system in Policy Cycle

Source: Own elaboration 

based on European 

Commission (2013) and 

Shahab et al. (2019).



Traditional versus non-traditional monitoring
methodological approaches

SCOPE

DIMENSIONS

FOCUS

Traditional Approach

ÅAchievements at beneficiary-level

ÅStatic in given period

(e.g. R&I investments, number of 

subsidized firms, number of employment 

created by subsidized firms, firms in 

R&D cooperation between firms or 

university-firm)

Non-traditional Approach

ÅSocio-economic and environmental dimensions

ÅPolicy-mix (synergies and complementarities)

ÅStakeholders involvement

ÅMultiple-level perspective

ÅDirect impacts and spillovers at 

territory-level (desired and non-desired 

effects)

ÅDynamic over time to ensure the 

continuity of the effects

ÅSocio-economic dimensions

ÅPerformance-based analysis ÅImpact-based analysis

Source: Own elaboration.



Monitoring Policy footprint

Source: https://www.iberdrola.com/sustainability/carbon-footprint

ÅQuantification of 

environmental of 

policy choice 

upstream and 

downstream the value 

chain

https://www.iberdrola.com/sustainability/carbon-footprint


Traditional versus non-traditional evaluation
methodological approaches

Source: Own 

elaboration based 

on European 

Commission 

(2013), Shahab et 

al. (2019) and 

Molas-Gallart et al.

(2021)

Traditional Approach Non-traditional Approach

>



PRI-pilot: To test the proposed framework 

Pilot action 

from June 

2022 to 

June 2023



Data and indicator for M&E

·

·

·

·

·

·

·



NEW DIMENSION 

(S3 ¶S4)
Proposed data and indicators for M&E

https://s3platform.jrc.ec.europa.eu/-/test-s3-impact-assessment?inheritRedirect=true


ÅThe concept of sustainability is a composite

ÅSingle goal but with multiple dimensions

ÅLack of available data for some dimensions (+) time-lag in data availability for 

a real-time M&E

ÅAlternatives: 

ƄTo work in close collaboration with stakeholders/innovation actors for data collection

ƄTo explore more the data/information in application form (or to design another type of form)

ƄTo explore alternative source of data for real-time M&E (e.g use of data from social media or other

web information for sentiment analysis - change in consumers preferences/behavior)

Challenges and the need of new data and 
indicators

>



Example of real-time data

The European Air Quality Index allows users to

understand more about air quality where they live, work

or travel. Displaying up-to-date information for Europe,

users can gain insights into the air quality in individual

countries, regions and cities

The Index is based on concentration values for up to five

key pollutants, including:

Å particulate matter (PM10);

Å fine particulate matter (PM2.5);

Å ozone (O3);

Å nitrogen dioxide (NO2);

Å sulphur dioxide (SO2).

It reflects the potential impact of air quality on health,

driven by the pollutant for which concentrations are

poorest due to associated health impacts

Source: https://www.eea.europa.eu/themes/air/air-quality-index/index

https://www.eea.europa.eu/themes/air/air-quality-index/index


Example of real-time data

ÅUseful for short-term forecast (nowcast) of a variety of economic indicators (Caperna et

al, 2020):

ƄFinancial markets (Da et al., 2015; Hamid and Heiden, 2015) å google search data

capture investment sentiment, preferences, attention

ƄGDP (Götz and Knetsch, 2019) + Consumption (Vosen and Schmidt, 2011, 2012; van

der Wielen and Barrios, 2021) å google search data capture preferences, behavior

and/or economic sentiment

ƄUnemployment (D'Amuri and Marcucci, 2017; Fondeur and Karamé, 2013; Smith,

2016)å google searches on job search can help predict unemployment rate

ÅChallenge: definition of Google search queries (Caperna et al, 2020)



Example of input indicator (1/4)

Å Context: 

ƄIndustrial activities = 20% GHG emissions (2019 | EU27)

ƄUnderstanding policy choice, subsidy demand and regional patterns

Å Objective: 

ƄIdentification of low-carbon industrial technologies projects

Å Challenge: 

ƄCurrent taxonomies (NACE codes / Thematic Objectives / Intervention fields) not

appropriate

Å Data base: 

ƄERDF project beneficiaries database (Bachtrögler et al., 2021): comprises around

600,000 observations on ERDF project beneficiaries during the 2014-2020 period

Å Methodological approach:

ƄA text analysis approach

ƄERDF categories of intervention of the projects and NACE codes of the beneficiaries

Marques Santos, A.; 

Reschenhofer, P.; 

Bachtrögler-Unger, J.; 

Conte, A. and Meyer, 

N. (2022). Mapping low-

carbon industrial 

technologies projects 

funded by ERDF in 

2014-2020, JRC128452

https://publications.jrc.ec.europa.eu/repository/handle/JRC128452


Example of input indicator (2/4)

Figure 1. Low-carbon industrial technologies projects over the total ERDF projects, 2014-2020, 

EU27 + UK, by innovation and cooperation typologies

Source: Marques Santos, A.; Reschenhofer, P.; Bachtrögler-Unger, J.; Conte, A and Meyer, N. (2022). Mapping Low-Carbon Industrial Technologies projects funded by ERDF in 2014-2020. 

Territorial Development Insights Series, JRC128452, European Commission.

Note: Projects relating to low-carbon technologies were identified

through text analysis. The classification of Research & Innovation

projects is associated with the ERDF intervention fields. Interreg

refers to transnational and interregional cooperation projects.

https://publications.jrc.ec.europa.eu/repository/handle/JRC128452


Example of input indicator (3/4)

% EU-funding in low-carbon 

projects over the total 

Funding in low-carbon 

projects (% R&I)

Figure 2. Specialisation patterns: EU regions investing ERDF co-

funding in low-carbon industrial technologies, 2014-2020, EU27 + UK

Figure 3. Funding intensity: EU regions investing ERDF co-funding 

in low-carbon industrial technologies, 2014-2020, EU27 + UK, Total 

and Research & Innovation (R&I)

Source: Marques Santos, A.; Reschenhofer, P.; Bachtrögler-Unger, J.; Conte, A and Meyer, N. (2022). Mapping Low-Carbon Industrial Technologies projects funded by ERDF in 2014-2020. 

Territorial Development Insights Series, JRC128452, European Commission.

https://publications.jrc.ec.europa.eu/repository/handle/JRC128452


Example of output/outcome indicator (1/6)

Santos, A. M., Barbero Jimenez, J., Salotti, S., Diukanova, O. and Pontikakis, D. (2022). On the 

road to regional óCompetitive Environmental Sustainabilityô: the role of the European structural 

funds, JRC Working Papers on Territorial Modelling and Analysis No. 07/2022, European 

Commission, Seville, JRC129487.

ÅWe construct a novel indicator of regional competitive 

sustainability based on the changes over time of 

employment sectoral shares across all the regions of 

the European Union

ÅThe indicator accounts for shifts in employment 

towards greener and more productive sectors over 

the 2008-2018 period


