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A  The  European Framework  Programme

Programme Period Budget
(bn Euro)

FP1 1984-87 3.3

FP2 1987-91 5.4

FP3 1990-94 6.6

FP4 1994-98 13.2

FP5 1998-02 14.9

FP6 2002-06 19.3

FP7 2007-13 50.5

Horizon
2020

2014-20 74.8

Horizon
Europe

2020-28 ~ 100

 relevant for close to 10% of EU Budget so requires rigorous evaluation

Source: European Commission, 2018第二届数据驱动知识发现国际研讨会
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A  The  European Framework  Programme

 substantial budget (close to EUR 77 billion, 
about 10% of all public expenditure on R&D in the EU

 long duration (7 years), budgetary framework stability

 broad focus: from (fundamental) research to innovation 

- strengthen the EU’s science base;
- boost private sector technological leadership and innovation capability
- enable tackling of societal challenges through research and innovation

 diverse instruments & logics
- grants, loans, equity, and procurement 
- top-down focus on societal challenges vs. bottom-up frontier research -
- cross-border, cross-sectoral, inter-disciplinary collaboration & mobility

 centralized data management system and funding database,
simplified & standardized procedures
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A  The  European Framework  Programme

Needs Inputs
Outputs

0-10 
years

Results
+5 years

Impacts
+20 years

Excellent
Science

Industrial
Leadership

Societal
Challenges

…

S&T Capacities

Integration

Diffusion

Jobs, Growth &
Competitiveness

Framework 
Conditions

Societal &
Environmental

Human Capital 
Development

Research
Infrastructures

Partnerships & 
Int. Openness

Outputs for
Knowledge Transfer

Prep. Outputs 
for Innovation

Outputs for
Market Integration

Close to Market
Outputs

Outputs for
Wieder Society

Outputs for
Policy

Political &
International
Positioning

Science

Economy
Innovation

Society

 overall intervention logic logic model for evaluations

Source: European Commission, 2017
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B  Approach and Process of Eva luat ion

Core Evaluation Questions

 Relevance

 Is Horizon 2020 tackling the right issues? 
 Is Horizon 2020 responding to stakeholder needs?

 Efficiency

 Application, Communication, Management Procedures? 
 Distribution of Funding? 
 Cost-Effectiveness?

 Effectiveness

 progress towards scientific impact?
 progress towards innovation & economic impact?
 progress towards societal impact?

 Coherence

 internally between programme sections?
 with other EU programmes?
 with other national and regional programmes?

 European Added Value

Source: European Commission, 2017第二届数据驱动知识发现国际研讨会
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B  Approach and Process of Eva luat ion

 coordinated by Evaluation Unit of the European Commission’s
Directorate-General for Research and Innovation, 

 supported by Working Group and an Inter-Service Group 
(staffed by different DGs)

 Main levels

 Regular monitoring reports based on Horizon 2020 funding data 
and complementary statistical data

 Studies focusing on key evaluation questions
- by responsible Commission services with the Joint Research Centre
- by external agencies & thematic experts

 In-depth horizontal studies on specific topics
- publications and networking based on Scopus data by Elsevier
- financing of participating companies (content analysis) by CBS 
- EU Added Value and economic impact by PPMI第二届数据驱动知识发现国际研讨会
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B  Approach and Process of Eva luat ion

A Variety of Methods: Macro-economic modelling, counterfactual analysis, 
Social network analysis, Descriptive statistics, Bibliometric analysis, 
Text and data mining analysis, Manual analysis of documents, Case studies, 
Synthesis of thematic assessments

A B

C

Source: European Commission, 2017
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B  /  A  Genera l  Moni tor ing

Research and 
Innovation 

Actions (RIAs)

Innovation 
Actions (IAs)

Pure Research 
(ERC)

Human Capital
Training & Exchange

(MSCA)

Nr. of  GrantsFunding
Source: European Commission, 2017
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B  /  A  Genera l  Moni tor ing

 Main Question: Are allocations
in line with the overall strategy

 H2020 defines key indicators

 H2020 sets aggregate targets for
allocation to certain areas

 H2020 monitors a further
output indicators in comparison
to previous period benchmarks

Source: European Commission, 2017Source: European Commission, 2017
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B  /  A  Genera l  Moni tor ing

 Key Performance Indicators are defined for some central aspects

Source: European Commission, 2015
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B  /  B  Core  Quest ion Dr iven Approach

Efficiency

 Macro-economic cost-effectiveness 
(internal rate of return of 30%).

 Efficiency in Programme Implementation 
- decreases in the time to grant (110 days less than under FP7).
- administrative expenditures below the target of 5% 
- however, no significant change in funding rates (EC contribution ~70%)

 Efficiency in Allocation
- large-scale oversubscription (success rate of 11.6%), larger than FP7
to fund all 21% high quality proposals would require € 62.4 billion more

 Efficiency in Outreach
- Participants from over 130 countries
- Newcomers represent 52% of all organisations (almost half are SMEs)
- More newcomers from EU-13 (31.2%) than EU-15 (19.7%)
- high level of SME participation (21-22%)

第二届数据驱动知识发现国际研讨会
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B  /  B  Core  Quest ion Dr iven Approach

 more advanced descriptive
analysis are needed

 here: network analysis of
- international collaboration
- interdisciplinarity
- collaboration by types of institutions

Source: European Commission, 2017
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B  /  B  Core  Quest ion Dr iven Approach

Effectiveness: Scientific Impact

 Horizon 2020 has generated a large number of scientific publications 
and data (more than 4,000 peer-reviewed publications)

 Most scientific publications resulting from Horizon 2020 are world class –
cited more than twice the world average

 contribution to fundamental breakthroughs - at least 17 Nobel Prizes 
received support from Horizon 2020 (prior or after award)

 More than 1 in 5 publications is based on academia/private sector 
collaboration. Co-publications with non-EU country authors are 
cited more than three times the world average. 

 Horizon 2020 already has more interdisciplinary publications than FP7,
(7.5%, especially in EU-13) - these are cited 78% more than world 
average

Source: European Commission, 2017
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B  /  B  Core  Quest ion Dr iven Approach

Effectiveness: Scientific Impact

 here: positional analysis of
specialisation vs. scientific impact

Source: European Commission, JRC, 2013a Source: European Commission, JRC, 2013a
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 here: comparative analysis of
newly created scientific networks

B  /  B  Key  Eva luat ion Quest ions :  Ef fect iveness

EU 2013: Scientific Output and Collaboration of European Universities

By Numbers By Impact

Source: European Commission, JRC, 2013b Source: European Commission, JRC, 2013b
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B  /  B  Core  Quest ion Dr iven Approach

Effectiveness: Innovation Impact

 large numbers of commercially valuable patents and other IPR, 
mainly from the SME Instrument and the ERC Proof-of-Concept: 
153 patent applications (39 awarded), 24 trademarks awarded

 Horizon 2020 generates proofs of concept and demonstrators: 
229 prototypes, 801 testing activities, 81 clinical trials

 Horizon 2020 projects generate 
innovation outputs: 
563 firms introducing 
innovations new to the market 
471 firms introducing 
innovations new to the company

Survey Based

Source: European Commission, 2017
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B  /  B  Core  Quest ion Dr iven Approach

Effectiveness: Economic Impact

 Micro-level analysis, where the performance of high quality research 
units was analysed using counterfactual logic based on survey, 
bibliometric and patent data

 Meso-level analysis, in-depth analysis of European Added Value in 
eight selected areas and simulation of the economic effects of FP7 and 
H2020 funding in 30 economic sectors

 NEMESIS a system of economic models 
devoted to study issues linking economic development, competitiveness, 
employment and public accounts to economic policies, in particular 
R&D public funding.

第二届数据驱动知识发现国际研讨会
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NEMESIS

Effectiveness: Economic Impact

 In NEMESIS, economic performance of innovation is mediated through:
- a Total Factor Productivity (TFP) effect (process innovations), and 
- a demand effect (product innovations inducing monopoly power)

 ‘reference scenario’ vs. programme scenario with three stages 
maturation, innovation, obsolescence

 incorporates prior research on leverage/additionality and spillovers and 
the (above-average) economic performance of EU funded knowledge 

Source: PPMI, 2017

Demand-Effect

Productivity-Effect
第二届数据驱动知识发现国际研讨会
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B  /  B  Core  Quest ion Dr iven Approach

 here: NEMESIS based 
extrapolation of overall effects

 Every euro invested under 
Horizon 2020 brings a GDP 
increase of 6 to 8.5 euros 
(EUR 400-600 billion by 2030)

Source: European Commission, 2017Source: European Commission, 2017
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B  /  B  Core  Quest ion Dr iven Approach

Source: European Commission, 2018

Coherence: Analysis of funding data regarding TRL positioning
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B  /  B  Core  Quest ion Dr iven Approach

Source: European Commission, 2017

European Added Value: Survey based approach
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B  /  C  Dedicated Research  on Further  I s sues

Example: 2015 Study on Network Analysis of the 
7th Framework Programme Participation

 Social network analysis using CORDA and bibliometric data

 Survey of FP7 participants to fill gaps in the SNA 
Sample of around 8,000 respondents, 25.4% completion rate

 Case studies including interviews

 Workshop with representative stakeholders

 driven by complex hypotheses: e.g.

 High diversity of linked knowledge increases the probability of the emergence 
of innovation

 By identifying and bridging structural holes ERA will be more integrated and 
EU research more competitive. 

 Chaining project funding and scientific activity across subsequent Framework 
programmes is advantageous.

Source: EU, 2015: Study on Network Analysis of the 7th Framework Programme Participation
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B  /  C  Dedicated Research  on Further  I s sues

Source: EU, 2015: Study on Network Analysis of the 7th Framework Programme Participation

Bespoke / question-specific intervention model
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B  /  C  Dedicated Research  on Further  I s sues

Source: EU, 2015: Study on Network Analysis of the 7th Framework Programme Participation

Regression Analysis with multiple controls
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B  /  C  Dedicated Research  on Further  I s sues

SQ5_a To what degree did your project draw on findings FP6?

SQ5_b share of citations to FP6-supported papers per FP7-supported papers

SQ5_c share of FP7-supported papers acknowledging both FP6 and FP7
Source: EU, 2015: Study on Network Analysis of the 7th Framework Programme Participation

Regression Analysis with multiple controls
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B  /  C  Dedicated Research  on Further  I s sues

Source: EU, 2015: Study on Network Analysis of the 7th Framework Programme Participation

Regression Analysis with multiple controls
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C Summary

 The Evaluation of the European Unions Framework Programme cover a 
broad range of activities and, consequently, has to be diverse in 
approaches and method

 However, the evaluation is coherently governed by central coordination
and a analytically framed by a pre-defined set of core questions

 There is a well-developed and reliable centralised database that can
serve to answer many fundamental questions
=> typically, related analysis are conducted by the European Commission
research departments themselves

 However, the core questions not only require the deployment of
advanced analystical methods, but also expertise with other datasets
=> these analysis are typically outsourced to external experts or
organisations resposible for the data as such

 In-depth studies on further issues beyond the core questions are common
and fulfil high scientific standards

第二届数据驱动知识发现国际研讨会
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Thank you for your attention !

Henning Kroll

Competence Center Policy – Industry – Innovation
Fraunhofer Institute for Systems and Innovation Research ISI

Breslauer Strasse 48 – 76139 Karlsruhe – Germany 
henning.kroll@isi.fraunhofer.de

+49 – 721 – 6809 – 181 
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