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INTRODUCTION: THE ROLE AND SCOPE OF 
THIS DOCUMENT 

With a new level of ambition to boost the diversity of the impacts of EU research and 

innovation funding, Horizon Europe (HE) incorporates a novel approach to capturing and 

communicating impacts – Key Impact Pathways1. The objective of this approach is to enable 

policy makers and the wider public to gain regular insights into the effects and benefits of the 

Programme over time in relation to European science, economy and the wider society. 

This Indicator Methodology and Metadata Handbook outlines the indicators tracked by the 

Key Impact Pathways. It provides definitions, methodologies and data sources for each of 

the Key Impact Pathway indicators, including how frequently they are measured and an 

assessment of the data quality. Data from the Key Impact Pathway indicators will be available 

in close to real time on the Horizon Dashboard.  

The Handbook is structured according to the three Horizon Europe impact categories: 

scientific impact, societal impact and technological/economic impact. Each impact 

category is tracked along a set of Key Impact Pathways: 

 

 

 

 

                                                

1 For more details, please see: Bruno, N. & Kadunc, M. (2019). ‘Impact Pathways: Tracking and communicating the impact of 

the European Framework Programme for research and innovation’, fteval Journal for Research and Technology Policy 

Evaluation (47), pp. 62-71. 

1. Creating high-quality new knowledge 

2. Strengthening human capital in R&I 

3. Fostering diffusion of knowledge and Open Science 

4. Addressing EU policy priorities & global challenges through R&I 

5. Delivering benefits & impact via R&I missions 

6. Strengthening the uptake of R&I in society 

7. Generating innovation-based growth 

8. Creating more and better jobs 

9. Leveraging investments in R&I 

Scientific 

Impact 

Societal 

Impact 

Economic 

Impact 
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The nine Key Impact Pathways do not aim to represent the full set of pathways that can lead 

to impacts of the Framework Programme – which would, in most cases, be non-linear – but 

instead, they reflect key dimensions about which information is collected over time to track 

and report progress.  

Each Key Impact Pathway consists of: 

 a storyline that illustrates the typical message that can be communicated regarding the 

progress of the PProgramme on this Pathway over time;  

 selected time-sensitive indicators, distinguishing between effects in the short 

(typically after one year, when the first projects are completed); medium (typically after 

three years); and long term (typically after five years). To capture the Programme’s 

achievements, the indicators start from the outputs of the projects and their portfolios, 

and look at their diffusion into results and impacts. 

Importantly, all of the above indicators focus on the impact of the Programme as a whole. 

Depending on the specificity of given axis, cluster or component, area-specific indicators or 

analysis may need to be developed in order to evaluate specific impacts, in either the interim 

or ex-post. The present Key Impact Pathway framework, however, aims to prepare the data 

for these more in-depth analyses and evaluations, as well as to set out a unified conceptual 

framework for them. 

This Indicator Methodology and Metadata Handbook outlines the main information needed 

to track the Key Impact Pathways, and proposes feasible methodologies to collect the 

necessary data, while minimising the reporting burden on beneficiaries. The Handbook 

provides definitions, a detailed methodology and data sources for each of the Key Impact 

Pathway indicators, including how frequently they are measured and an assessment of the 

data quality. The Handbook thus follows the structure of the Key Impact Pathways by 

addressing each type of impact and its underlying impact pathways, and providing detailed 

information on the indicators for each of these.  
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I. SCIENTIFIC IMPACT 

The Programme is expected to achieve scientific impact by creating high-quality new 

knowledge, strengthening human capital in R&I, and fostering the diffusion of knowledge and 

open science. Progress towards this impact is monitored through proxy indicators established 

along the following three Key Impact Pathways: 

 

 

 

  

Scientific 

Impact 

KIP 1 message: Horizon Europe generates world-class science, as shown by high-quality publications 

that become influential in their field and worldwide. 

Publications 
Number of peer-reviewed 

scientific publications 
resulting from the 

Programme 

Citations 
Citation Index of peer-
reviewed publications 

resulting from the 

Programme 

World-class science 
Number and share of peer-

reviewed publications 
resulting from the projects 
funded by the Programme 
that are core contributions 

to scientific fields 

Creating high-quality 

new knowledge 

KIP 2 message: Horizon Europe strengthens human capital, as demonstrated by improvements in the 

skills, reputation and working conditions of participants. 

Skills 
Number of researchers 

involved in upskilling 
(training, 

mentoring/coaching, mobility 
and access to R&I 

infrastructures) activities in 
projects funded by the 

Programme 

Careers 
Number and share of 
upskilled researchers 

involved in the Programme 
with increased individual 
impact in their R&I field 

Working conditions 
Number and share of 
upskilled researchers 

involved in the Programme 
with improved working 
conditions, including 
researchers' salaries 

 

Strengthening human 

capital in R&I 

KIP 3 message: Horizon Europe opens up science, as shown by the research outputs shared openly 

and re-used, as well as by the new transdisciplinary/trans-sectoral collaborations that it stimulates. 

Shared knowledge 
Share of research outputs 

(open data/publication/ 
software etc.) resulting from 

the Programme that are 
shared through open 

knowledge infrastructures 

Knowledge diffusion 
Share of open-access 

research outputs resulting 
from the Programme 
actively used/cited  

New collaborations 
Share of Programme 

beneficiaries who have 
developed new 

transdisciplinary/trans-
sectoral collaborations with 
users of their open-access 
research outputs resulting 

from the Programme  

Fostering the diffusion 
of knowledge and open 

science 

Short-term 

 

Medium-term 

 
Longer-term 
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KEY IMPACT PATHWAY 1: CREATING HIGH-QUALITY 
NEW KNOWLEDGE 

Horizon Europe generates world-class science, and creates and diffuses high-quality new 

knowledge, as shown by the high-quality peer reviewed publications that become influential 

in their field and worldwide. 

Short-term indicator: publications 

Indicator: number of peer-reviewed scientific publications resulting from the Programme. 

Definition: number of matched and validated Horizon Europe-funded publications published 

primarily in peer-reviewed journals and conference proceedings. 

Rationale and assumptions: publications are one of the main scientific results of the 

Programme. They codify, disseminate and provide access to the new knowledge produced 

by a Programme project. Peer-reviewed publications are a traditional indicator for monitoring 

new knowledge. The assumption is that peer-reviewed publications are the first available sign 

of good-quality new knowledge. Peer-reviewed publications, as published through traditional 

channels, mainly consist of articles and proceedings papers, but may also encompass books, 

book chapters, reviews, etc. Each scientific discipline has its own publishing characteristics, 

and by including document types other than articles, these disciplines are also covered. This 

indicator does, however, exclude so-called ‘grey’ literature, which is examined in KIP 3. 

The majority of peer-reviewed publications do not include funding acknowledgments. In this 

context, self-reported publications are a good approach as a short-term indicator, even if 

other, non-reported publications exist. 

Baseline: number of scientific publications produced without Programme intervention (zero). 

Benchmark: number of H2020 publications published in peer-reviewed journals and 

conference proceedings (101 thousand publications, based on analysis of nearly 169 

thousand reported H2020 publications in Q1 2021). 

Frequency of measurement: close to real time. 

Methodology: calculated as a simple count of validated self-reported publications by Horizon 

Europe projects published in peer-reviewed journals and conference proceedings. All 

publications reported by all Horizon Europe projects (incl. DOI) are merged into a single 

extended list. All publications are then validated as being published in peer-reviewed journals 

and conference proceedings by matching them against the Scopus database. The validated 

publications are counted and reported as the total number for Horizon Europe. Only 

publications published after the project start date are counted, duplicates within projects are 

removed, and a fractional count is performed on those reported by multiple projects. 

Dimensions: data and values for this indicator may be disaggregated by:  
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 Types of scientific publication (journal article / publication in conference proceedings, 

workshop / monograph / book chapter / thesis, dissertation / other); 

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisation;  

 Country of participating organisation; 

 Field of science (where possible). 

Data sources: EC administrative and monitoring data submitted by Horizon Europe 

participants; Scopus database. 

Data quality assessment: based on testing of 168,609 Horizon 2020 publications (as of 6 

October 2020), a matching rate of 64.5 % was achieved. In total, 101,000 DOIs were matched 

to Scopus, which accounted for 109,000 records in the full list of records analysed.  

Programme evaluation: interim and ex-post evaluation of Horizon Europe may estimate the 

number of additional publications that the funded projects fail to report, or which are published 

after the end of a project.  

Medium-term indicator: citations 

Indicator: Citation  indexof peer-reviewed publications resulting from the Programme. 

Definition: field-normalised citation impact indicators, such as a ‘field-normalised’ mean 

normalised citation score (MNCS), provide an indication of the citation impact of a publication. 

This is calculated by comparing the number of citations actually received by a publication 

with the number of citations expected for a publication in the same publication year and 

subject field. A citation impact score of more than 1.00 indicates that the entity’s publications 

have been cited more than would be expected, based on the global average for similar 

publications (for example, a score of 2.11 means the entity's publications have been cited 

111 % more often than the global average). A citation impact score of less than 1.00 indicates 

that the entity’s publications have been cited less frequently than would be expected based 

on the global average for similar publications (for example, a citation impact score of 0.87 

means the publications have been cited 13 % less than the global average). 

Rationale and assumptions: a citation is a reference to a published work for the purpose of 

acknowledging the relevance of the work to the research topic at hand. This 

acknowledgement of relevance, positive or negative, denotes the impact of the cited work in 

the subject field or topic it covers. The more relevant a piece of research is, the more citations 

it receives, and the wider the diffusion of the work in question. Users within and outside 

academia tend to look first for the most popular (i.e. most frequently cited) publications.  

Field-weighted (normalised) citation impact indicators are one of the most sophisticated 

indicators in the modern bibliometric toolkit. They account for differences in the accrual of 

citations over time; differences in citation rates for different ages of document (e.g. older 

documents are expected to have accrued more citations than more recently published 
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documents); document types (e.g. reviews typically attract more citations than research 

articles); as well as subject fields (e.g. publications in medicine accrue citations more quickly 

than publications in mathematics). 

Baseline: the MNCS score for EU’s publications (estimated field-weighted citation impact for 

the EU’s publications was equal to 1.2 between 2007 and 2017)2. 

Benchmark: the MNCS score for H2020 publications (estimated field-weighted citation 

impact was equal to 1.9 for the 101,000 H2020 publications analysed that were matched to 

Scopus). 

Frequency of measurement: close to real time, beginning three years after the start of 

Horizon Europe. 

Methodology: the basis for this indicator is the total number of citations received per 

matched peer-reviewed paper (see the previous short-term indicator on publications) since 

its publication. A three-year citation window can be applied to ensure that all publications 

have the same time lag, and thus enjoy the same chance of being cited. Fractional citation 

counts can be applied for distributions across countries. 

Dimensions: data and values for this indicator may be disaggregated by: 

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisation;  

 Country of participating organisation; 

 Field of science (where possible). 

Data sources: Scopus database.  

Data quality assessment: generally good and reliable data; depending on actual estimation 

method used, there may be issues with indicator estimation by fields of science.  

Programme evaluation: interim and ex-post evaluation of Horizon Europe may estimate a 

more detailed (counterfactual) impact score for academic output funded by the Programme 

relative to the global average for a similar set of (non-Programme-funded) academic output, 

including in addition publications that the funded projects fail to report, or which are published 

after the end of a project. 

                                                

2 Using overall performance at global or EU-27 level as a baseline has the limitation that such a measurement usually includes 

the contribution of previous EU framework Programmes. In most cases, however, this contribution is not large enough to 

substantially skew the suggested baseline. 
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Long-term indicator: world-class science 

Indicator: number and share of peer-reviewed publications resulting from projects funded by 

the Programme that are core contributions to scientific fields. 

Definition: number and share of peer-reviewed publications resulting from the projects 

funded by the Programme that are core contribution to scientific fields, calculated as a 

percentage of the top-cited publications (PPTop1% - PPTop50%).  

Rationale and assumptions: this indicator builds on the medium-term indicator and aims to 

capture the scientific excellence of the research performed by the projects carried under the 

Programme in a given field.  

Baseline: the EU’s share of the top 1% most-cited publications (PPTOP1% = 1.2 % between 

2007 and 2017).  

Benchmark: share of top 1% most-cited publications in H2020-funded research (PPTOP1% 

= 4 % of 101,000 H2020 publications analysed that were matched to Scopus). 

Frequency of measurement: close to real time, beginning three years after the start of 

Horizon Europe. 

Methodology: similar to the medium-term indicator, except a citation threshold is introduced 

in order to differentiate between highly cited publications and the remaining less frequently 

cited or uncited publications. A five-year citation window is applied to ensure that all 

publications have the same time lag, and thus the same chance of being cited. Fractional 

citation counts can be applied for distributions across countries.  

The Programme’s long-term contributions to scientific fields are measured in terms of their 

relative citation rates, i.e. number of top 1% / top 10% / top 25% / top 50% most cited 

publications produced, field-weighted. Where possible, additional characteristics of the fields 

(such as the size of the field) may be taken into account. The PPtop50% indicator represent 

the share of publications that perform above the median for a given subject field, and thus 

represents a control for the field-weighted citation impact indicator calculated for the medium 

term. 

Dimensions: data and values for this indicator may be disaggregated by: 

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisation;  

 Country of participating organisation; 

 Field of science (where possible). 

Data sources: Scopus database. 
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Data quality assessment: citation data are generally good and reliable; data on scientific 

prizes and other indications of world-class science require additional processing and 

estimations. 

Programme evaluation: interim and ex-post evaluations of Horizon Europe may estimate 

additional indicators such as the number of publications, from the top 1% to the top 50%, 

which have contributed to new / emerging fields, as well as prize-winning beneficiaries of the 

Programme. In addition, they may look at the time when core contributions were made, e.g. 

whether a top 1% most cited publication was published when a topic was still at a nascent 

stage. 

KEY IMPACT PATHWAY 2: STRENGTHENING HUMAN 
CAPITAL IN R&I 

Horizon Europe strengthens human capital engaged in R&I, as shown by improvements in 

the skills, reputations and working conditions of participating researchers. A major novelty of 

the KIP framework is that human research capacity in EU FPs is monitored at the level of 

individual researchers. To date, under Horizon 2020, indicators on human capital in R&I have 

mainly been analysed for projects targeting individual research grants. KIP 2 covers all types 

of grants under Horizon Europe – not just individual grants, but also collaborative research 

projects. Horizon Europe researchers are tracked and monitored on a continuous basis in 

terms of their skills, career development and working conditions, both during and after the 

end of EU funding. 

Short-term indicator: skills 

Indicator: number of researchers involved in upskilling (training, mentoring/coaching, 

mobility and access to R&I infrastructures) activities in projects funded by the Programme. 

Definition: number of researchers reported in Horizon Europe projects, based on EC 

administrative and monitoring data submitted by Horizon Europe participants. 

Rationale and assumptions: participation in a Horizon Europe-funded project contributes 

to the upskilling of the researchers involved. The resulting upskilling effect depends on the 

phase of a researcher’s career; therefore, the Programme tracks basic information on 

participating researchers, such as their gender, nationality and career stage.  

Baseline: number of upskilled researchers without Programme intervention (zero). 

Benchmark: number of researchers involved in H2020 projects (no benchmark value 

available for H2020; best available estimate – 78,000 researchers, or around 4.2 % of EU’s 

research workforce). 

Frequency of measurement: close to real time.  
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Methodology: calculated as a simple count of researchers in all ongoing and finished 

Horizon Europe projects. Relies on the administrative data provided at the beginning of the 

project, and then tracks any changes reported as projects progress. The data collected for 

each researcher include their name, gender, nationality, career stage, role in the project and, 

where available, a persistent identifier (such as ORCID). The monitoring system also asks 

additional questions about the types of training, mobility and infrastructure to which these 

have had access.  

Dimensions: data and values for this indicator are disaggregated by:  

 Career stage (as defined in the Frascati 2015 manual: Category A – top-grade 

researcher / Category B – senior researcher / Category C – recognised researcher / 

Category D – first-stage researcher; 

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country of participating organisations; 

 Field of science (where possible); 

 Gender. 

Data sources: EC administrative and monitoring data submitted by Horizon Europe 

participants. 

Data quality assessment: data are expected to be of generally high quality. These data are 

submitted as part of Horizon Europe applications and project periodic reports. 

Programme evaluation: interim and ex-post evaluation of Horizon Europe may estimate 

additional aspects such as the estimated role or involvement of researchers in Programme 

projects, including their involvement in multiple projects.  

Medium-term indicator: careers 

Indicator: number and share of upskilled researchers involved in the Programme with 

increased individual impact in their R&I field.  

Definition: number and share of researchers reported in Horizon Europe projects with 

increased H-index. 

Rationale and assumptions: while there is no widely accepted measure for the individual 

impact of researchers, the H-index offers a way to compare researchers who are at a similar 

phase in their careers. Most importantly, it is the only presently available metric that combines 

research productivity (output volume) with impact (citation volume). The H-index is therefore 

used as a proxy indicator, and monitors the relative level of citation of a researcher’s 

published work. The analysis (of both baselines and achievements) must always be sensitive 

to the particular field of science concerned, as H-index values differ substantially between 
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fields, e.g. in fast-track areas such as molecular biology, bioinformatics or engineering H-

index values tend to be higher than in more developmental, basic research studies. 

Baseline: annual increase in the H-index of researchers similar to FP researchers (increase 

of 0.29/year during 2015-2018). 

Benchmark: average annual increase in the H-index of H2020 researchers three years after 

the start of projects (increase of 0.25/year for three years after the start of projects; average 

H-index value at the start of FP-funded projects is 8.0). 

Frequency of measurement: close to real time, beginning three years after the start of 

Horizon Europe. 

Methodology: calculations are based on researchers identified as being involved in the 

Programme. Scopus data is used for the analysis of H-index; i.e. only authors matched with 

the Scopus database are analysed and their H-index calculated. The H-index is based on a 

simple count of the x number of articles written by an author that have gathered at least an x 

number of citations.  

The H-index of researchers identified as being involved in the Programme is measured at 

different points in time: at the start of Horizon Europe funding; at the end of the Horizon 

Europe funding; and three years after the Horizon Europe funding has ended. Corresponding 

data is collected for a control group of researchers comprising researchers from non-funded 

teams. Lists of data for non-funded researchers are derived from the EC administrative data 

submitted by Programme applicants. Persistent identifiers are used to check that researchers 

in the control groups did not receive funding under other Programme calls.  

Dimensions: data and values for this indicator may be disaggregated by:  

 Country;  

 Gender; 

 Career stage (as defined in the Frascati 2015 manual: Category A – top-grade 

researcher / Category B – senior researcher / Category C – recognised researcher / 

Category D – first-stage researcher; 

 Field of science (where possible). 

Data sources: EC administrative and monitoring data submitted by Horizon Europe 

participants; Scopus database. 

Data quality assessment: due to the need for matching, data and estimation quality will 

depend on the share of researchers reporting their persistent identifiers (such as ORCID). 

Programme evaluation: interim and ex-post evaluations of Horizon Europe may use 

counterfactual estimates to assess the contribution made by the Programme to researchers' 

increased individual impact in their R&I field. 
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Long-term indicator: working conditions 

Indicator: number and share of upskilled researchers involved in the Programme with 

improved working conditions, including researchers' salaries. 

Definition: number and share of upskilled researchers involved in the Programme with 

improved working conditions, including researchers' salaries. 

Rationale and assumptions: if Programme funding has a positive effect on researchers’ 

skills and careers, there should be an observable effect on the researchers’ working 

conditions. Economic logic dictates that improved skills should eventually translate into 

higher salaries for researchers. Ideally, this should not come at the expense of job/pension 

security and other critical aspects of working conditions. The MORE studies have revealed 

the growing use of fixed-term and/or part-time contracts across Europe. This indicator looks 

for similar trends among Horizon Europe researchers. 

Baseline: share of European researchers on full-time, permanent contracts (as per the latest 

MORE survey results in the year 2020: 79.8 % of European researchers are on permanent 

contracts; 91.1 % are on full-time contracts). 

Benchmarks: share of FP researchers on full-time, permanent contracts (in 2020, 87.7 % of 

FP researchers were on permanent contracts, and 93.7 % of FP researchers were on full-

time contracts). 

Frequency of measurement: every two years/with each wave of the survey. 

Methodology: MORE survey data is used to collect data on researchers’ net salaries and 

contract types. With regard to job security, the survey includes several relevant questions 

that provide data on contract type, satisfaction with pensions/social security provisions, and 

other aspects of working conditions. Under the MORE survey, the same data are collected 

for a random stratified sample of researchers who were based in European research-

performing organisations (RPOs) but who did not receive EU funding. The salaries and 

working conditions of researchers involved the Programme are then benchmarked against 

this representative sample of researchers. 

Dimensions: data and values for this indicator may be disaggregated by:  

 Country;  

 Career stage (as defined in the Frascati 2015 manual: Category A – top-grade 

researcher / Category B – senior researcher / Category C – recognised researcher / 

Category D – first-stage researcher; 

 Field of science (where possible); 

 Gender; 

 Aspects of working conditions (salary, employment contract type, social security 

provisions).  

Data quality assessment: generally good-quality data, depends on the implementation of 

the nascent surveys. 



 

15 

Programme evaluation: interim and ex-post evaluations of Horizon Europe may assess 

other aspects of researchers’ working conditions in addition to contract type and salary. 

KEY IMPACT PATHWAY 3: FOSTERING THE DIFFUSION 
OF KNOWLEDGE AND OPEN SCIENCE 

Horizon Europe opens up science, as evidenced by research outputs being openly shared 

and re-used, and by new collaborations being stimulated. Open science helps to develop a 

stronger system for science by giving Europe a competitive advantage through open 

knowledge. Acting as a catalyst for the way Europe carries out research, open science 

aspires to bring about better and faster access to research results, to foster interdisciplinary 

research, speed up innovation, help in better public decision making, and to involve the public 

in the research process and the societal problem solving. KIP 3 tracks whether and how the 

open science-driven diffusion of knowledge has an impact, and how it enables scientific 

discovery and knowledge to spill over faster (and more reliably). 

Short-term indicator: shared knowledge 

Indicator: share of research outputs (open data/publication/software etc.) resulting from the 

Programme that are shared through open knowledge infrastructures. 

Definition: share of research outputs (open data/publication/software etc.) resulting from the 

Programme that are shared through open knowledge infrastructures. 

Rationale and assumptions: open access and open science are the modi operandi of 

Horizon Europe. Open access to publications, datasets, software and other research 

products (e.g. services, tools) allows researchers to build on existing work and speed up 

science. It also allows industry to access scientific knowledge in order to innovate, enables 

the public sector to carry out evidence-based policy-making, and the public to be engaged 

and involved in the research process. Therefore, detecting and isolating outputs related to 

open science is an appropriate measure of short-term progress towards these goals. 

Baseline: share of the EU’s publications that are in OA (between 42 % and 46 % between 

2016 and 2018). 

Benchmark: share of H2020 publications that are in OA (85 % of analysed H2020 

publications in OA). 

Frequency of measurement: close to real time. 

Methodology: all relevant FP research outputs (by type: publications, datasets and software) 

reported by all Horizon Europe projects (incl. DOI) are matched in OpenAIRE. The single 

extended list of all relevant outputs, with duplicates removed, is used to count numbers and 

shares.  

Dimensions: data and values for this indicator may be disaggregated by: 
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 Type of OA output (publication / dataset / software); 

 Type of scientific publication (journal article / publication in conference proceedings, 

workshop / monograph / book chapter / thesis, dissertation / other); 

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country;  

 Licence type;  

 Embargo period used;  

 Field of science (where possible). 

Data sources: EC administrative and monitoring data submitted by HE participants; 

OpenAIRE. 

Data quality assessment: in the H2020 testing dataset (825 projects, 11,500 publications), 

93.67 % of publications had a positive match with OpenAIRE. Unmatched publications were 

mostly due to the following issues: (a) publications were published before the project start 

date’ (b) funding for the project was not acknowledged in the publication text; (c) the full body 

text of the publication was not deposited in any of the repositories to which OpenAIRE has 

access; (d) bad or corrupted handles; or (e) non-OA publication. Hence, this rate should rise 

to over 99 % if the validation processes in the self-reporting procedure managed by the 

European Commission are enforced. In addition, 26,093 new records were found in 

OpenAIRE that were not initially present in the H2020 testing dataset. These records capture: 

(a) publications not reported on time (big consortia); (b) different versions of publications 

(pre/post prints); and (c) other types of publications (grey literature). A high level of coverage 

in OpenAIRE is expected for Horizon Europe outputs.  

Tracking OA datasets poses quite a few challenges, some of which are addressed by 

collecting more detailed data from HE projects. Future use of machine-readable DMPs 

(mandated by the EC) will allow greater traceability of datasets at an early stage. 

The tracking of OA software is improved by collecting more detailed data from HE 

projects. In OpenAIRE, software links are identified either via direct deposits in Zenodo, 

FigShare (snapshots of software published for citation), and other software repositories, 

or by association through publications to identify software citations and further matching 

to Software Heritage (a software archive of all the main software repositories).  

Programme evaluation: where possible, interim and ex-post evaluations of Horizon Europe 

may assess additional types of research outputs.  

Medium-term indicator: knowledge diffusion 

Indicator: share of open access research outputs resulting from the Programme actively 

used/cited. 
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Definition: number and share of citations of open-access research outputs, and field-

weighted share of OA publications resulting from the Programme.  

Rationale and assumptions: this indicator captures the effect that open access (OA) brings 

to research impact by tracking the use of OA research outputs. The key question addressed 

is whether OA research results are cited more often than closed/embargoed ones. This 

indicator includes both a citation count, which considers all direct references by other works 

to be equally important in estimating a publication’s scientific impact, as well as PageRank 

scores that also take into account the importance of the citing works. The latter scores better 

capture the diffusion of knowledge within the broader scientific community, as a publication 

gains credit not only for its direct citations, but also for the articles that reference these direct 

citations.  

Baseline: mean field-weighted citation score for H2020 non-OA publications (2.2 for H2020 

non-OA publications published in 2017, i.e. publications published three years before the 

analysis was carried out in the baseline study). 

Benchmark: mean field-weighted citation score of H2020 OA publications (3.3 for 

publications published in 2017). 

Frequency of measurement: close to real time, beginning three years after the Programme 

start. 

Methodology: the calculation of each of the sub-indicators is as follows:  

 Sub-indicator 1: number and share of citations of OA FP publications. For each 

publication, a set of all citations received up to three full calendar years after publication 

are considered and counted. On the basis of their access policy, the number and share 

of citations of OA outputs are then aggregated according to specified projections. 

 Sub-indicator 2: field-weighted share of OA FP publications (MNCS-based). The 

citation counts calculated for Sub-indicator 1 are re-used to calculate this indicator. This 

time, the number of citations is divided by the average number of citations within a given 

publication’s subject field. This procedure results in what is known as the ‘mean 

normalised citation score’ (MNCS). It should also be noted that the number and share of 

citations of OA outputs are aggregated according to pre-specified projections of interest 

(see below).  

 Sub-indicator 3: OA uptake indicator. For this indicator, the citation data are used to 

construct a corresponding citation network (i.e. a network having one node for each 

publication and one edge for each citation between publications). The resulting citation 

network is then used as input into the PageRank algorithm, and the PageRank scores 

calculated for each publication are used as the indicator values. A procedure similar to 

the ones described for Sub-indicators 1 and 2 is then followed, with the aggregated scores 

and shares of OA outputs being calculated according to pre-specified projections (see 

below).  

Dimensions: Data and values for this indicator may be disaggregated by: 
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 Type of OA output (publication / dataset / software); 

 Horizon Europe pillar, cluster and component; 

 Programme year; 

 Country; 

 Field of science (where possible). 

Data sources: OpenAIRE. 

Data quality assessment: generally good data on OA publications, with more limited data 

on OA datasets and software.  

Programme evaluation: Where possible, interim and ex-post evaluation of Horizon Europe 

may assess on the effect that open access brings by focusing on the use of open access 

data and software. 

Long-term indicator: new collaborations 

Indicator: share of Programme beneficiaries who have developed new transdisciplinary/ 

trans-sectoral collaborations with users of their open-access research outputs that have 

resulted from the Programme. 

Definition: share of Programme beneficiaries who have developed new transdisciplinary/ 

trans-sectoral collaborations with users of their open-access research outputs that have 

resulted from the Programme. 

Rationale and assumptions: research collaboration is a key objective of the FPs, but the 

focus of having open science as the modus operandi is to further enhance collaboration 

between disciplines, between academia and industry, as well as within Europe and beyond. 

Baseline: collaborative index (CI) of non-OA publications in H2020 (value: 2.0 for H2020 

non-OA pubs in 2019). 

Target: collaborative index (CI) of OA publications in H2020 (value: 3.8 for H2020 

publications in 2019). 

Frequency of measurement: twice during the Programme period (first assessment in 

2025/2026). 

Methodology: This indicator will be informed by a dedicated study. OpenAIRE data allows 

the identification of authors who have produced open-access outputs, along with their 

affiliations, and to build their co-authorship network, maintaining time stamps to trace these 

over the years. It also enables overall insights into the level of such collaboration, including 

the collaborative index (CI), the degree of collaboration (DC), and the collaborative coefficient 

(CC), and providing data by Programme and the country of the authors’ institutions. Different 

types of collaborations may be identified and the above collaboration measures properly 

adjusted. Purely academic collaborations and those involving both academia and industry 

can be measured on the basis of author affiliations and beneficiary information. Trans-

disciplinary collaboration can be measured according to the scientific domain classification 
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fields assigned, while trans-sectoral collaboration estimation requires the attribution of 

authors’ organisations to statistical classifications of economic activities (such as NACE). 

Importantly, the study focuses on newly developed collaborations and the extent to which 

these emerge as a result of the open-access nature of the output in question. New 

collaborations can be estimated by analysing author dyads that appear in the context of a 

particular Programme project, but which have not previously been observed.  

Dimensions: Data and values for this indicator may be disaggregated by: 

 Type of OA output (publication / dataset / software); 

 Horizon Europe pillar, cluster and component; 

 Programme year;  

 Country;  

 Field of science (where possible). 

Data sources: OpenAIRE. 
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II. SOCIETAL IMPACT 
Horizon Europe is expected to achieve societal impact by addressing the Union’s policy 
priorities as well as global challenges including the UN Sustainable Development Goals 
(SDGs), by following the principles of Agenda 2030 and the goals of the Paris Agreement, 
through research and innovation (R&I), by delivering benefits and impact through R&I 
missions and European Partnerships, and strengthening the uptake of innovations in society, 
ultimately contributing to people’s well-being. Progress towards this impact is monitored 
through proxy indicators established along the following three Key Impact Pathways: 

 

Societal 

impact 

KIP 4 message: Horizon Europe helps to address Union’s policy priorities (including meeting the UN SDGs) 

through R&I, as shown by the portfolios of projects generating outputs that help to tackle global challenges. 

Results 
Number and share of results 

aimed at addressing identified 
Union policy priorities and 

global challenges (including 
SDGs)  

(multidimensional: for each 
identified priority) 

Including: Nnumber and share 
of climate-relevant results 
aimed at delivering on the 

Union's commitment under the 
Paris Agreement 

Solutions 
Number and share of 

innovations and research 
outcomes addressing 
identified Union policy 
priorities and global 

challenges (including SDGs) 
(multidimensional: for each 

identified priority) 
Including: number and share 

of climate-relevant 
innovations and research 
outcomes delivering on 

Union's commitment under 
the Paris Agreement 

Benefits 
Aggregated estimated effects from 

use/exploitation of results funded by 
the Programme on tackling 

identified Union policy priorities and 
global challenges (including SDGs), 
including contributions to the policy 

and law-making cycle (such as 
norms and standards) 

(multidimensional: for each 
identified priority) 

Including: aggregated estimated 
effects from use/exploitation of 

climate-relevant results funded by 
the Programme to deliver on the 

Union's commitment under the Paris 
Agreement, including contributions 
to the policy and law-making cycle 

(such as norms and standards) 

Addressing Union policy 
priorities and global 

challenges through R&I 

KIP 5 message: Horizon Europe produces knowledge and innovation that contribute to achieving missions 

of EU interest. 

R&I mission results 
Results in specific  

R&I missions 
(multidimensional: for each 

identified mission) 

R&I mission outcomes 
Outcomes in specific  

R&I missions 
(multidimensional: for each 

identified mission)  

R&I mission targets met 
Targets achieved in specific 

R&I missions 
(multidimensional: for each 

identified mission)  

Delivering benefits and 
impact through R&I 

missions 

KIP 6 message: Horizon Europe creates value for European citizens, as shown by the engagement of citizens 
in its projects – and beyond the projects, through the improved uptake of scientific results and innovative 

solutions. 

Co-creation 
Number and share of projects 

funded by the Programme 
where Union citizens and 

end-users contribute to the  
co-creation of R&I content  

Engagement 
Number and share of 

participating legal entities which 
have citizen and end-user 

engagement mechanisms in 
place after the end of projects 

funded by the Programme  

Societal R&I uptake 
Uptake and outreach of  

co-created scientific results 
and innovative solutions 

generated under the 
Programme 

Strengthening the 

uptake of R&I in society 

Short-term 

 

Medium-term 

 
Longer-term 
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KEY IMPACT PATHWAY 4: ADDRESSING UNION POLICY 
PRIORITIES THROUGH R&I 

Horizon Europe helps to address Union policy priorities (including meeting the UN SDGs) 

through R&I, as shown by its portfolios of projects helping to tackle global challenges. Horizon 

Europe-funded projects produce a variety of outputs: not only publications and patents, but 

also other IPR (such as trademarks, copyrights), as well as a variety of exploitable 

foregrounds (demonstrations, prototypes, pilots and similar), and other innovative outputs. 

The use by society of such solutions, as well as transference (the use of societal 

products/related knowledge by citizens, companies and institutions) is expected to lead to 

broader societal benefits, changes in society and/or the natural environment. 

Short-term indicator: results 

Indicator: number and share of results aimed at addressing identified Union policy priorities 

and global challenges (including SDGs) (multidimensional: for each identified priority). These 

include the number and share of climate-relevant results aimed at delivering on the Union's 

commitment under the Paris Agreement. 

Definition: number and share of products tracked and reported under Key Impact Pathways 

1 to 3 (scientific outputs) as well as 7 to 9 (economic/technological outputs), classified 

according to the specific EU policy priorities concerned, including the SDGs and climate-

relevant results aimed at delivering on the Union’s commitment under the Paris Agreement. 

Rationale and assumptions: the results of Horizon Europe investment will deliver concrete 

solutions across various domains in society. The starting point of this indicator is hence to 

map the variety of applications expected for Horizon Europe’s results. Horizon Europe-

funded projects yield a variety of products, which are tracked and reported under Key Impact 

Pathways 1 to 3 (scientific outputs) as well as 7 to 9 (economic/technological outputs). Most 

of these are also likely to have a societal impact; in order to trace and estimate this, the output 

produced needs to be accurately measured and then classified according to the specific EU 

policy priorities, including the SDGs. The classification of projects and their 

deliverables/outputs is based on the SDGs, and subsequently attributed to the more precise 

EU policy priorities (based on mapping the SDGs to Union policy priorities). Where attribution 

of a specific innovation or scientific result is not possible, the assumption is that it contributes 

to the same specific EU policy priorities, including SDGs, as the project that produced it or 

the outputs that preceded it. The methodologies for this indicator are very limited, and hence 

so are its baselines and benchmarks. Those suggested below focus on publications; further 

work will be required to capture the potential impact of R&I under Pillar 2 of the Programme.  

Baseline: top 3 SDGs by share of total publication output for the EU (excluding the UK) in 

2015-2020 that potentially contributed to them (SDG15, ca. 20 %; SDG 13, ca. 18 %; SDG 

12, ca. 16 %) 
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Benchmark: top 3 SDGs by share of H2020 projects that potentially contributed to them 

(SDG3, 45 %; SDG11, 26 %; and SDG7, 26 %) 

Frequency of measurement: close to real time.  

Methodology: calculated as a simple count of outputs (and also their type, such as 

publications, patent applications, or private R&I funding attracted) reported in all ongoing and 

completed Horizon Europe projects as contributing to specific SDGs, and subsequently to 

EU policy priorities (based on the mapping of SDGs to Union policy priorities and other self-

reported indicators). This indicator relies on administrative data provided at the beginning of 

the project and the data reported as the project progresses. The classification of outputs 

according to the SDGs is based on automatic classification algorithms, both those maintained 

internally by the Commission and those available externally as free-to-use, open-source tools 

(such as OSDG). Where automatic classification is not available, a whole project and its 

outputs are assigned to the SDGs (and corresponding Union policy priorities) on the basis of 

the indication provided by the participating organisation in its grant application. 

Results that are aimed at delivering on the Union's commitment under the Paris Agreement 

are identified and counted based on a separate, self-reported flag for projects that aim to 

achieve climate impact. 

Dimensions: data and values for this indicator may be disaggregated by: 

 EU policy priority, including delivering on the Union's commitment under the Paris 

Agreement; 

 UN SDGs; 

 Type of output (as per KIPs 1-3 and 7-9); 

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations; 

 Country.  

Data sources: EC administrative and monitoring data, submitted by HE participants. 

Data quality assessment: an important prerequisite for the measurement of this indicator is 

the monitoring data quality under Key Impact Pathways 1 to 3 (scientific outputs) as well as 

7 to 9 (economic/technological outputs), and also the use of a comprehensive typology of 

deliverables and other outputs across both the application and monitoring phases of a project. 

Programme evaluation: this indicator is based on the classification of outputs according to 

SDGs. Where possible, interim and ex-post evaluation of Horizon Europe could focus on 

better estimating results aimed at addressing selected Union policy priorities and global 

challenges. 
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Medium-term indicator: solutions 

Indicator: number and share of innovations and research outcomes that address identified 

Union policy priorities and global challenges (including SDGs) (multidimensional: for each 

identified priority). These include the number and share of climate-relevant innovations and 

research outcomes that deliver on the Union's commitment under the Paris Agreement. 

Definition: number and share of outcomes measured by medium-term indicators under KIP 

1 and KIP 3 (but also patents awarded that are tracked under KIP 7), which address identified 

Union policy priorities and SDGs. 

Rationale and assumptions: Horizon Europe-funded projects produce a variety of 

innovations (new or significantly improved methods, technologies and instruments / 

commercial goods / commercial services / scientific or industrial processes / business 

models) and scientific results (outcomes measured by medium-term indicators under KIP 1 

and KIP 3, but also awarded patents tracked under KIP 7). Most of these are also likely to 

have a societal impact. To trace and estimate this, the innovations and scientific results 

produced need to be measured accurately (using medium-term indicators under KIP 1, KIP 

3 and KIP 7) and then classified according to the specific EU policy priorities they address, 

including the SDGs. Where the attribution of a specific innovation or scientific result is not 

possible, the assumption is that it contributes to the same specific EU policy priorities, 

including SDGs, as the project that produced it or the outputs that preceded it.  

Baseline: top 3 SDGs, by share of patent applications for the EU (excluding the UK) in 2015-

2020 that potentially contributed to them (value to be assessed). 

Benchmark: top 3 SDGs, by share of H2020-funded publications that potentially contributed 

to them (SDG 9, 26 %; SDG 3, 21 %; SDG 11, 7 %, based on a sample of 11,500 H2020 

publications). 

Frequency of measurement: annually, beginning three years after the Programme start. 

Methodology: calculated as a simple count of innovations (new or significantly improved: 

methods, technologies and instruments / commercial goods / commercial services / scientific 

or industrial processes / business models) reported in all ongoing and completed Horizon 

Europe projects, and classified according to their contribution to the specific SDGs (and 

subsequently, EU policy priorities). In addition, where possible, the scientific results tracked 

by medium-term indicators under KIP 1 and KIP 3, but also the awarded patents tracked 

under KIP 7, are also classified according to the specific SDGs (and subsequently, EU policy 

priorities) to which they contribute. Classification by SDGs is based on automatic 

classification algorithms, both those maintained internally by the Commission and those 

available externally as free-to-use, open-source tools (such as OSDG). Where automatic 

classification is not available, the whole project and its results are assigned to SDGs based 

on the indication provided by the participating organisation in its grant application. 
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Results aimed at delivering on the Union's commitment under the Paris Agreement are 

identified and counted on the basis of a separate, self-reported flag for projects that aim to 

have climate impact. 

Dimensions: data and values for this indicator may be disaggregated by:  

 UN SDGs; 

 Types of innovation (new or significantly improved methods, technologies and 

instruments / commercial goods / commercial services / scientific or industrial processes 

/ business models); 

 Horizon Europe pillar, cluster and component; 

 Country.  

Data sources: EC administrative and monitoring data submitted by HE participants. 

Data quality assessment: an important prerequisite for the measurement of this indicator is 

monitoring data quality for medium-term indicators under Key Impact Pathways 1 to 3 

(scientific outputs). 

Programme evaluation: this indicator is based on the classification of outcomes according 

to the SDGs to which they contribute. Where possible, interim and ex-post evaluation of 

Horizon Europe could focus on better estimating the outcomes that aim to address selected 

Union policy priorities and global challenges. 

Long-term indicator: benefits 

Indicator: aggregated estimated effects of the use/exploitation of results funded by the 

Programme on tackling identified Union policy priorities and global challenges (including 

SDGs), including their contributions to the policy and law-making cycle (such as norms and 

standards) (multidimensional: for each identified priority). These include aggregated 

estimated effects of the use/exploitation of climate-relevant results funded by the Programme 

on the Union's commitment under the Paris Agreement, including contributions to the policy 

and law-making cycle (such as norms and standards). 

Definition: aggregated estimated effects from the use/exploitation of results identified under 

other KIPs, including their contributions to the policy and law-making cycle. 

Rationale and assumptions: this indicator focuses on estimated and detected effects from 

the use of Horizon Europe-funded results aimed at tackling specific EU policy priorities. Due 

to the heterogeneous and diverse nature of societal impacts, monitoring focuses on five 

impact areas (climate, health and three others). Societal benefits (health, environmental and 

other similar impacts) are known to take decades to fully materialise. Therefore, the focus is 

on assessing and establishing estimated/projected societal benefits. This assessment and 

estimation is based on qualitative/expert-based assessment (organised through panels of 

experts).  
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In a similar vein, contributions to policymaking and legislation may take a variety of forms, 

many of which are difficult or impossible to track due to the participants in policymaking and 

legislative processes internalising the information and insights provided by research (through 

a variety of channels such as written reports, the participation of researchers in advisory or 

consultative groups, bodies or events, and others) without giving credit to the original source. 

The monitoring effort here focuses on citations of and/or references to FP projects and 

outputs as the most feasible means to estimate their contribution to policymaking and 

legislation. 

Frequency of measurement: a relevant study will be launched twice during each 

Programme period. 

Methodology: the study will include expert-based assessment built around assessing the 

aggregated effects of project portfolios that emerge through the classification exercise 

implemented to monitor short- and medium-term indicators under this KIP. The assessment 

could be supported by expert panels, guided by pre-defined analytical impact grids developed 

for each of the five impact areas, and enabled by prior estimation of the impact potential and 

innovation readiness of the identified innovations. The latter estimates could be in line with 

the Innovation Radar methodology. It could focus on: (a) impact potential: i.e. the prospective 

size of the relevant constituencies (similar to ‘product market’ the Innovation Radar 

methodology) and the chances of its successful application and influence (similar to 

‘commercialisation’ in the Innovation Radar methodology) – the aim here is to assess how 

the innovation satisfies the identified societal needs of the relevant constituencies, and to 

indicate that there is a potential user base; and (b) innovation readiness: i.e. the technical 

maturity of an evolving innovation, with the aim of defining its development phase, e.g. 

conceptualisation, experimentation or deployment/application. This would allow for a meta-

analysis of the estimated reach (the breadth of influence or effect on the relevant 

constituencies) and significance (the intensity of this influence or effect) of its societal impact 

in any given area (SDG/EU policy priority). 

In addition, to estimate contribution to policymaking and legislation, the indicator separately 

estimates citations of and/or references to Horizon Europe projects and their outputs 

(primarily publications, but also other outputs) in EU policy documents. This estimate could 

be based on SINEQUA-indexed data (in particular, web crawler connections to EU legal acts 

and EU studies). 

Dimensions: data and values for this indicator may be disaggregated by:  

 UN SDGs; 

 Horizon Europe pillar, cluster and component. 

Data sources: classification of outputs and innovation and scientific results under short-term 

and medium-term indicators, Innovation Radar, SINEQUA-indexed data. 
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Data quality assessment: the study would be based both on the data originating from KIPs 

1-3 and 6-9, but also additional dedicated data collection that would depend on the evaluation 

methodology selected.  

KEY IMPACT PATHWAY 5: DELIVERING BENEFITS AND 
IMPACT THROUGH R&I MISSIONS  

Horizon Europe incorporates R&I missions to increase the effectiveness of funding by 

pursuing clearly defined targets and delivering solutions to some of the greatest challenges 

facing our world. Missions are well-defined and self-standing parts of the Programme (as 

opposed to the Focus Areas under H2020). They focus on five areas: cancer, climate change, 

healthy oceans, climate-neutral cities, and healthy soil and food. The implementation of R&I 

missions includes monitoring mechanisms that are sophisticated enough to capture their 

long-term impacts. While R&I missions feature specific targets and provisions for monitoring 

their achievements, this Key Impact Pathway focuses on Programme-level monitoring that 

aggregates key achievements across the R&I missions. 

Short-term indicator: R&I mission results  

Indicator: results in specific R&I missions (multidimensional: for each identified mission). 

Definition: number and share of results under the KIPs 1, 2, 3, 7 and 9 short-term indicators 

for each identified mission. 

Rationale and assumptions: this short-term indicator measures the outputs of specific R&I 

Missions that can be aggregated across the Programme and are therefore relevant for 

Programme-level monitoring. The specific outputs to be measured include: researchers 

engaged in missions (KIP 2); publications (KIP 1) – including open-access publications and 

other scientific outputs produced (KIP 3); IPR applications (KIP 7); and private/public 

investment/co-financing attracted (KIP 9).  

Frequency of measurement: close to real time.  

Methodology: the measurement of this short-term indicator follows the same approach as 

the tracking and reporting of short-term indicators under KIPs 1-3 and 7-9. The numbers of 

outputs are counted, both separately for a given R&I mission and aggregated across all the 

missions. Notably, classification of the societal outputs of the missions to better understand 

their potential contribution to EU priorities and SDGs is implemented under KIP 4. 

Dimensions: data and values for this indicator may be disaggregated by specific R&I 

missions.  

Data sources: EC administrative and monitoring data submitted by HE participants. 
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Data quality assessment: an important prerequisite for measuring of this indicator is the 

monitoring data quality under Key Impact Pathways 1 to 3 (scientific outputs) and also 7 to 9 

(economic/technological outputs). 

Medium-term indicator: R&I mission outcomes 

Indicator: outcomes in specific R&I missions (multidimensional: for each identified mission). 

Definition: number and share of outcomes under the KIP 2, 3 and 7 medium-term indicators 

for each identified mission. 

Rationale and assumptions: this medium-term indicator measures the results of specific 

R&I missions that can be aggregated across the Programme and are therefore relevant for 

Programme-level monitoring. These usually include the number (and share) of innovations 

(by type of innovation) and research results from Horizon Europe projects, including those 

from awarded IPR, that address a particular mission. The indicators used will depend on the 

specifics of the individual R&I missions, but for a given mission will usually feature such 

measurements as patents awarded/innovations ranked according to their potential using the 

Innovation Radar approach (KIP 7); researchers achieving top 1% cited publications (KIP 2); 

share of open-access outputs actively being used (KIP 3). 

Frequency of measurement: annually, beginning three years after the Programme start. 

Methodology: additional innovative products (emerging during the three years after the 

project’s completion) and their transference are identified. Importantly, while mission targets 

may include all types of results (including economic impact and impact on human capital) 

depending on the type of mission and its target, the monitoring of the medium-term indicator 

(R&I results) follows the same approach as the tracking and reporting of medium-term 

indicators under KIPs 1-3 and 7-9. The numbers of outcomes are counted, both separately 

for a given R&I mission and, where possible, aggregated across all missions. 

Dimensions: data and values for this indicator may be disaggregated by specific R&I 

missions.  

Data sources: EC administrative and monitoring data submitted by HE participants. 

Data quality assessment: an important prerequisite for the measurement of this indicator is 

the monitoring data quality under Key Impact Pathways 1 to 3 (scientific outputs) and also 7 

to 9 (economic/technological outputs). 

Long-term indicator: R&I mission targets met 

Indicator: targets achieved in specific R&I missions (multidimensional: for each identified 

mission). 

Rationale and assumptions: the EU mission targets serve as a benchmark for estimating 

their likely progress and achievement. Monitoring focuses on estimating potential effects with 

regard to the defined R&I targets. Depending on the type of mission target, estimates may 



 

28 

be mostly qualitative (focusing on general assessment while also highlighting the most 

evident stories of influence), but also quantitative (e.g. using econometric modelling to 

estimate potential environmental impacts such as the reduction of CO2, based on the 

evidence acquired during the monitoring of outputs and results).  

Frequency of measurement: a relevant study will be launched twice during the Programme 

period. 

Methodology: the most likely challenge will be that the R&I missions are expected to extend 

well beyond R&I, and so will their mission targets. To assess these wider impacts and targets, 

a dedicated study will be launched that includes the potential assessment of project portfolios 

by expert panels (as under KIP 4). 

Dimensions: data and values for this indicator may be disaggregated by specific R&I 

missions.  

Data sources: EC administrative and monitoring data submitted by HE participants. 

Data quality assessment: an important prerequisite for the measurement of this indicator is 

the monitoring data quality under Key Impact Pathways 1 to 3 (scientific outputs) and also 7 

to 9 (economic/technological outputs). 

KEY IMPACT PATHWAY 6: STRENGTHENING THE 
UPTAKE OF RESEARCH AND INNOVATION IN SOCIETY 

Horizon Europe is committed to increasing the involvement of citizens and civil society in the 

research process, contributing to building a society based on knowledge and education, and 

deepening the relationship between science/innovation and society. KIP 6 is closely 

interrelated with and cuts across the other impact pathways. For example, open science (KIP 

3) promotes citizens being a part of the research process (for example, through citizen 

science), increasing collective intelligence and the societal relevance of the research, aiding 

lifelong learning and strengthening connections and trust between science and society. R&I 

missions (KIP 5) should also be easy to communicate and to mobilise citizens and end users 

in their co-design and co-creation. It is expected that this will increase the relevance of 

science and innovation to society, while stimulating the societal uptake and deployment of 

innovative solutions and the leveraging of business investment (KIP 9). 

Short-term indicator: co-creation 

Indicator: number and share of projects funded by the Programme where Union citizens and 

end-users contribute to the co-creation of R&I content. 

Definition: number and share of all ongoing and completed Horizon Europe projects in which 

EU citizens and end users contribute to the co-creation of R&I content. 
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Rationale and assumptions: to measure the involvement of citizens and civil society in the 

research process funded by the Programme, this indicator tracks the number and share of 

Horizon Europe projects in which EU citizens and end users contribute to the co-creation of 

R&I content, and in addition, estimating the role of such contributions. 

Baseline: number of projects in which Union citizens and end users contribute to the co-

creation of R&I content without the Programme’s intervention (zero). 

Benchmark: share of H2020 projects in which Union citizens and end users contributed to 

the co-creation of R&I content (no benchmark value available for H2020; best available 

estimate – ca. 11 % of H2020 projects declared the involvement of stakeholders). 

Frequency of measurement: Close to real time.  

Methodology: calculated as a simple count of all ongoing and completed Horizon Europe 

projects in which EU citizens and end-users contribute to the co-creation of R&I content. 

Relies on the administrative data provided as part of continuous reporting of the projects.  

EC administrative and monitoring data submitted by HE participants includes data on the role 

of citizens and end-users involved in projects (such as co-creating R&I visions, agendas, 

policies or frameworks, R&I action plans or technology roadmaps / collecting data for the 

project, analysing data for the project/ providing resources, e.g. computational, 

space/locations, practical support, monitoring and/or evaluating R&I results / testing and 

experimenting with innovative R&I solutions / contributing to scientific publications or patent 

applications / debating R&I findings and their implications). Importantly, citizens are 

disambiguated from end-users, which allows to better understand the data behind such 

indicator(s). 

Dimensions: data and values for this indicator may be disaggregated by:  

 Citizens, end-users; 

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country of participating organisations. 

Data sources: EC administrative and monitoring data submitted by HE participants. 

Data quality assessment: data are expected to be of generally high quality, and are 

submitted as part of Horizon Europe applications and projects’ periodic reports. 

Programme evaluation: where possible, interim and ex-post evaluations of Horizon Europe 

may focus on better estimating the intensity of Union citizens’ and end users’ involvement in 

projects and their contribution to the co-creation of R&I content. 
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Medium-term indicator: engagement 

Indicator: number and share of participating legal entities which have citizen and end-user 

engagement mechanisms in place after the end of projects funded by the Programme. 

Definition: number and share of HE participants with citizen and end-user engagement 

mechanisms in place after an HE project.  

Rationale and assumptions: the medium-term indicator measures the effects of heightened 

attention to, and demand for, co-creation in Horizon Europe through the development of 

citizen engagement mechanisms in beneficiary entities. Identification of the presence of such 

mechanisms will allow the estimation of the number (and also share) of Horizon Europe 

beneficiary entities that possess and use such mechanisms. 

Baseline: share of research-performing organisations in the EU that had public engagement 

performance mechanisms (72 % in 2016). 

Frequency of measurement: annually (beginning three years after the Programme start.) 

Methodology: this indicator measures the number and share of beneficiary entities that have 

citizen and end-user engagement mechanisms set up and maintained beyond the end of 

Horizon Europe project. The indicator relies primarily on monitoring data reported by the 

projects as part of their final reports. To the extent possible, the indicator values are 

disaggregated by type of mechanism (virtual/physical structures, appointed staff, rules and 

standards, dedicated events and other) and tools (event-based, web-based, etc.) used to 

implement and support such engagement. Further insights may be supplied by the latest 

implementation of the MoRRI study (SUPER MoRRI, started in autumn 2019). 

Dimensions: data and values for this indicator may be disaggregated by:  

 Mechanism of engagement;  

 Horizon Europe pillar, cluster and component;  

 Type of participating organisations;  

 Country of participating organisations. 

Data sources: EC administrative and monitoring data submitted by HE participants. 

Data quality assessment: data are expected to be of generally high quality. These data are 

submitted as part of Horizon Europe periodic reports. 

Programme evaluation: where possible, interim and ex-post evaluations of Horizon Europe 

could focus on better estimating the sustainability of the reported engagement mechanisms 

after the end of the HE grants. 

Long-term indicator: societal R&I uptake 

Indicator: uptake and outreach of co-created scientific results and innovative solutions 

generated under the Programme. 



 

31 

Rationale and assumptions: this long-term indicator focuses on the uptake and outreach of 

co-created scientific results and innovative solutions from the framework Programme. Its aim 

is to assess the effects of co-creation on the development of citizen engagement mechanisms 

in beneficiary entities (such as citizens’ forums, participatory research, co-creation facilities, 

etc.), then assess the extent to which this affects the uptake and outreach of the scientific 

results (e.g. changing behaviours) and innovative solutions resulting from the Programme.   

Frequency of measurement: a study launched twice during the Programme period. 

Methodology: a dedicated study will focus on the assessment of the uptake and outreach of 

scientific results and innovative solutions co-created under the FP. This will explore the extent 

to which projects lead to new collaborations, and to what extent citizen and end-user 

engagement continues after projects end, and how this contributes to the uptake and 

outreach of scientific results and innovative solutions. The monitoring data collected under 

the present KIP framework will inform both qualitative and quantitative assessment under this 

indicator. Quantitative assessment would ideally focus on comparing the monitoring data 

collected on scientific results and innovative solutions and their uptake between two groups 

of Horizon Europe projects – those that feature the engagement of citizens and/or end users, 

and those that do not. This comparison would centre around data and insights originating 

from the long-term indicators of KIPs 1, 3, 4 and 7. Any such estimates would require careful 

analysis of the projects compared to ensure that they are similar in nature; otherwise the 

estimation might result in biased results. To a large extent, such an assessment will remain 

mostly qualitative, focusing on general assessment but also highlighting the most evident 

stories of uptake/use. Due to skewed impact distribution (the impacts of innovation support 

tend to be highly skewed towards a small number of very successful examples), stories of 

the projects that are most impactful (in terms of societal R&I uptake) become more relevant 

than shares or averages. 

Data sources: data from long-term indicators for KIPs 1, 3, 4 and 7. 

Data quality assessment: measurement of this indicator relies on the quality of data from 

the long-term indicators for KIPs 1, 3, 4 and 7. 

III. ECONOMIC AND TECHNOLOGICAL 
IMPACT 

The Programme is expected to achieve technological and economic impact, especially within 

the Union, by stimulating the creation and growth of companies, particularly SMEs (including 

start-ups), by creating direct and indirect jobs (especially within the Union), and by leveraging 

investments in R&I. The Programme’s economic and technological impact comes from the 

transformation of scientific excellence into innovations that generate economic outcomes: 

employment, exports, competitiveness, value-added and higher GDP. This relates to the 

fostering of all forms of innovation, including breakthrough innovation, and strengthening the 

market deployment of innovative solutions. Progress towards technological and economic 
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impact is monitored through proxy indicators established along the following three Key Impact 

Pathways: 

KEY IMPACT PATHWAY 7: GENERATING INNOVATION-
BASED GROWTH 

Horizon Europe is a source of economic growth, as innovations developed under the 

Programme are launched on the market and generate added value for businesses. KIP 7 

focuses on analysing innovative outputs, innovations and the long-term economic growth. 

Our understanding of innovation is in line with the Eurostat definition applied in the 

Community Innovation Survey, in which an innovation is defined as a new or significantly 

improved product (good or service) introduced into the market, or the introduction within an 

enterprise of a new or significantly improved process.  

Economic 

impact 

KIP 7 message: Horizon Europe is a source of economic growth, as shown by the patents and innovations that 

are launched on to the market and which generate added value for businesses.  

Innovative results  
Number of innovative 

products, processes or 
methods resulting from the 

Programme (by type of 
innovation) and intellectual 

property rights (IPR) 

applications 

Innovations 
Number of innovations 

resulting from projects funded 
by the Programme (by type of 

innovation), including from 
awarded IPR 

Economic growth 
Creation, growth and market 
shares of companies having 
developed innovations in the 

Programme 

Generating 
innovation-based 

growth 

KIP 8 message: Horizon Europe generates more and better jobs, initially in the projects themselves, and then 

through the exploitation of the results and their diffusion into the economy. 

Supported employment 
Number of full time equivalent 
(FTE) jobs created and jobs 
maintained in participating 
legal entities for the project 

funded by the Programme (by 
type of job) 

Sustained employment  

Increase in FTE jobs in 
participating legal entities 

following the project funded 
by the Programme (by type of 

job) 

Total employment 
Number of direct and indirect 

jobs created or maintained due 
to the diffusion of results from 

the Programme (by type of job)  

Creating more 

and better jobs 

KIP 9 message: Horizon Europe is leveraging investments in R&I in Europe, initially in the projects themselves, 

and then to exploit or scale up their results. 

Co-investment  
Amount of public and 

private investment 
mobilised by the initial 
investment from the 

Programme  

Scaling-up  
Amount of public and private 

investment mobilised to 
exploit or scale up results 

from the Programme 
(including foreign direct 

investments)  

Contribution to the  
‘3% target’  

Union progress towards 3 % 
GDP target due to the 

Programme  

Leveraging  
investments in R&I 

Short-term 

 

Medium-term 

 
Longer-term 
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Short-term indicator: innovative results 

Indicator: number of innovative products, processes or methods resulting from the 

Programme (by type of innovation) and intellectual property rights (IPR) applications. 

Rationale and assumptions: to maintain and improve its relative competitiveness in the 

global economy, the EU needs a constant supply of new technological output and intellectual 

property. Horizon Europe is expected to contribute to technological/economic impact within 

the EU by delivering new innovative outputs that have the potential to be exploited in the 

market. However, no ‘gold-standard’ approach exists for measuring innovative results. This 

analysis is complicated by time-lag issues and the fact that many innovative results are not 

protected using IPR. To address these issues, the EC collects data not only on IPR outputs 

but also innovative products, processes or methods (‘key exploitable results’ or KERs). The 

short-term indicator takes advantage of periodic reporting by projects, which involves a short 

time lag and covers both IPR outputs as well as innovative results that are not protected by 

IPR. 

Baseline: total number of patent applications without FP intervention (value: zero – no FP-

funded IPR outputs and KERs would be produced without the intervention). 

Benchmark: 3,195 IPR applications in H2020 (source: Horizon Dashboard, accessed in 

August 2021). 

Frequency of measurement: close to real time 

Methodology: Calculated as a simple count of the number of innovative products, processes 

and methods and intellectual property rights (IPR) applications reported in all ongoing and 

completed Horizon Europe projects. The monitoring data collected allows analysis of the 

KERs reported by all Horizon Europe projects by type, status of development, maturity phase, 

expected commercialisation date and other dimensions. In the case of patents, Horizon 

Europe patent applications are matched to and validated against the European Patent 

Office’s Open Patent Services (OPS). In Horizon Europe, only granted patent inventions are 

counted as outputs under KIP 7.  

Dimensions: data and values for this indicator may be disaggregated by:  

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country of participating organisation. 

Data sources: EC administrative and monitoring data submitted by HE participants; EPO 

OPS.  

Data quality assessment: data for the KERs are expected to be of generally high quality, 

as they will be submitted together with Horizon Europe periodic reports. The main challenge 

in relation to the KERs will be in interpreting the data (what constitutes an innovative result, 
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and how to compare data between projects/Programmes other than with counts), as well as 

in a potential lack of information to distinguish background and foreground innovations. With 

regard to IPR data, a major challenge is to match reported HE patent applications to the EPO 

OPS. Data pilots carried out so far suggest that around 70-75 % of these reported 

applications can be matched to the database.  

Programme evaluation: in evaluations of Horizon Europe, additional data and insights may 

be derived from cross-analysis of KERs and Innovation Radar data. Data on licensing 

agreements could be obtained through web scraping and other experimental designs that 

continue to be tested and developed.  

Medium-term indicator: innovations 

Indicator: number of innovations resulting from projects funded by the Programme (by type 

of innovation), including from awarded IPRs. 

Rationale and assumptions: patents (and IPR) are a well-established indicator of 

innovation. One of the most robust findings of IPR-related research is the extent to which the 

distribution of the value of patents is skewed – few patents are valuable, while most others 

are worth little, if anything at all. To measure this value and identify highly valuable patents, 

HE patents need to be matched to a valid external data source (PASTAT online) and 

analysed against a control group. To make this analysis more valid, only foreground patents 

(i.e. patents with a priority date after the year in which their projects started) and unique patent 

families are counted. To take into account the fact that not all patents have the same value, 

one needs to analyse patent forward citations, as well as two additional patent value metrics: 

patent family size and number of patent claims.  

Baseline: total number of verified, FP-funded patent families without FP intervention (value: 

0 validated patent families) and average number of patent forward citations of patents in the 

control group (value: 1.1 forward citations per analysed patent). 

Benchmark: total number of validated patent families with priority dates after the project’s 

start date (i.e. foreground patents) in H2020 (value: 279 patent families), and average number 

of patent forward citations received by validated H2020 patents (value: 1.5 citations per 

validated H2020 patent). 

Frequency of measurement: every six months (beginning three years after the Programme 

start); first assessments in 2023/2024. 

Methodology: data on innovations are submitted by the Horizon Europe participantsas part 

of their periodic reports. The technological value of patents is estimated in two key areas, 

including forward citations and patent scope (i.e. the number of distinct four-digit CPC/IPC 

subclasses listed in the patent application). A control sample of patents mimicking the specific 

features of HE patents is produced using patent authority, priority year and CPC class. The 

performance of HE patents is then compared against that of the control group. 

Dimensions: data and values for this indicator may be disaggregated by:  
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 Type of innovation;  

 Horizon Europe pillar, cluster and component;  

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country of participating organisations; 

Data sources: EC administrative and monitoring data submitted by HE participants; 

PATSTAT.  

Data quality assessment: once patent applications are matched with PATSTAT, data on 

patents that have been granted is relatively straightforward to obtain. The techniques used 

to analyse patent citation/ICPC class data are well established, as are the techniques used 

to select control groups. One should expect a relatively small number of patents to be 

analysed, since only foreground patents and unique patent families are considered for 

analysis. This will increase the standard error and make any estimated differences between 

FP patents and the control group less likely to be statistically significant.  

Programme evaluation: tracking innovation data beyond the duration of the projects and 

beyond patents is a challenging task, for which the methodology is still developing. The mid-

term indicator in KIP 7 can also look at the exploitation of FP innovations by companies after 

the end of funding. EC administrative and monitoring data submitted by HE participants will 

include data on the list/number of companies planned to be launched by FP beneficiaries to 

exploit their results. Future evaluations could look into these companies in a more structured 

way, potentially via qualitative approaches/case studies. Innovation Radar data, as well as 

data obtained from web scraping, may also be used to collect data on the uptake of FP 

innovations in the market.  

Long-term indicator: economic growth 

Indicator: creation, growth and market shares of companies having developed innovations 

in the Programme. 

Rationale and assumptions: the EC does not directly track the performance of its 

beneficiary companies. There are, however, external data sources that can provide data on 

the financial performance of FP companies, including their turnover. These same data can 

also be obtained for non-FP firms. Turnover data could be measured once each year. To 

measure impact, a well-designed control group and regression discontinuity design (RDD) or 

difference-in-difference (DiD) methods can provide a close-to-counterfactual impact of FP 

funding on company turnover. However, caveats apply to such an analysis. First, external 

company databases do not cover all countries equally, and their results may be skewed 

against companies in certain countries. Second, micro-econometric analysis focuses on the 

firm and does not capture the full/wider economic effects of FP funding. An additional macro-

econometric analysis could help to quantify the full effect of FP funding on the wider economy. 
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Baseline: compound annual turnover growth rate of companies in the control group (value: 

1.8 % between 2012 and 2018). 

Benchmark: compound annual turnover growth rate of H2020 companies (value: 1.6 % 

between 2012 and 2018). 

Frequency of measurement: for the calculation of average turnover data – annually 

(beginning three years after the Programme start); counterfactual estimation – twice during 

the Programme (first assessment in 2025/2026). 

Methodology: in the first step, the analysed HE firms are matched against the external 

company database (Orbis). A control sample of firms is created, consisting of non-funded 

SMEs that applied themselves or were part of consortia that applied for the same grants as 

the beneficiaries (i.e. same call, same year), but did not receive funding due to budgetary 

constraints. Once both samples of companies have been matched, the next step is to obtain 

relevant data regarding the firms’ turnover and relevant metadata for regression analysis. A 

fuzzy RDD or a DiD method are applied to analyse each firm’s performance over the selected 

time window.  

To estimate total/wider GDP gains to the EU’s economy, macro-econometric modelling needs 

to be used, specifically the NEMESIS, Quest and/or Rhomolo econometric models. These 

three models have been used in several previous assignments to measure the economic 

impact of EU FPs, including most recently for the ex-ante impact assessment of Horizon 

Europe. 

Data sources: EC administrative and monitoring data submitted by HE participants; Orbis; 

NEMESIS/QUESTIII/RHOMOLO econometric models. 

Data quality assessment: the pilots carried out as part of the baseline study suggest that 

around 82-83 % of FP-funded SMEs can be matched to the Orbis database. Similar coverage 

was achieved for SMEs in the control group, where around 80 % of the companies were 

matched to Orbis. While this indicates a high overall coverage of FP companies in Orbis, not 

all of the companies identified have complete/uninterrupted time series data available for the 

required time window of 5-7 years. The testing performed in the baseline study suggests that 

between 45% and 60% of companies in the samples analysed have the required data 

available for analysis.  

Programme evaluation: the EC should consider two recommendations when implementing 

future evaluations. First, the results of micro-econometric analysis should feed more directly 

into econometric models, particularly the assumptions used with regard to the European 

Added Value of R&I and the economic performance of knowledge. Second, economic 

analyses have so far treated the economic effects of a particular framework Programme in 

isolation. Given that these effects are felt across the economy well beyond the end of a 

Programme, they could be aggregated for all Programmes for each year analysed.  
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KEY IMPACT PATHWAY 8: CREATING MORE AND 
BETTER JOBS 

Horizon Europe generates more and better jobs: initially in the projects, and then through the 

exploitation of results and their diffusion into the economy. KIP 8 is therefore about overall 

employment in the economy, not only researchers. This KIP aims to measure not only 

employment stocks (such as the number of FTE jobs funded in the supported projects), but 

also flows (e.g. how many additional researchers were hired into the teams, or how many 

more jobs were added by FP firms in comparison to the control group). 

Short-term indicator: supported employment 

Indicator: number of full time equivalent (FTE) jobs created, and jobs maintained in 

participating legal entities for the project funded by the Programme (by type of job). 

Rationale and assumptions: a significant share of FP investment goes towards personnel 

costs, which directly supports existing jobs or creates new positions at beneficiary 

organisations. FP funding also supports and maintains existing jobs that would otherwise be 

lost if no funding were attracted. It is possible to calculate the number of FTEs that are directly 

supported by FP funding using EC administrative data. 

Baseline: number of FP-funded FTE jobs created or maintained without the intervention 

(value: zero) 

Benchmark: number of FTE jobs created or maintained under H2020 (value: 234,796 FTEs 

supported under H2020 projects by August 2021). 

Frequency of measurement: close to real time. 

Methodology: calculated as a simple count of FTE jobs created and maintained in all 

ongoing and completed Horizon Europe projects. The indicator relies on data derived from 

FP continuous reporting data, which itself is based on the efforts declared by FP beneficiaries 

via Form C ‘Use of Resources’ statements. Since these data come from actual spent and 

declared efforts by FP beneficiaries, the KIP 8 short-term indicator is based on highly 

accurate data. 

Dimensions: data and values for this indicator may be disaggregated by:  

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country of participating organisations. 

Data sources: EC administrative and monitoring data submitted by HE participants. 
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Data quality assessment: this indicator suffers from no major data issues or gaps, as the 

source data are based on FP continuous reporting data; the data are complete in coverage 

and of very high quality.  

Programme evaluation: future studies should investigate the composition of the jobs 

supported according to their type. The EC collects effort data from FP beneficiaries at the 

beneficiary and work package level, but does not distinguish this effort by job type.  

Medium-term indicator: sustained employment 

Indicator: increase of FTE jobs in participating legal entities following the project funded by 

the Programme (by type of job). 

Rationale and assumptions: the sustained employment indicator is concerned with the net 

change in research and other jobs that have been directly created by EU investment in 

beneficiary entities. Two key indicators capture the creation of research and other jobs. The 

first looks at the numbers of jobs/FTEs expected to remain or be created following FP funding. 

Data for this indicator will arrive via the EC’s monitoring system, which will make this data 

widely and quickly available. A major limitation of this indicator, however, is that it relies on 

estimates and not factual/observational data. This makes the data collected under this 

indicator less precise, but this is also the only way to collect monitoring data on the numbers 

of jobs expected/estimated to remain within beneficiary entities that are not companies (i.e. 

the majority of beneficiaries under FPs). 

The second indicator looks at employment growth in FP-supported companies. One can look 

at company-level data to determine if they have created additional jobs. The EC does not 

directly track the growth of its beneficiary firms, but it can do so via external company 

databases. These external databases provide business data on both FP-funded and non-FP 

funded companies, including data on their headcounts. This makes it possible to use fuzzy 

RDD or DiD methods which, if their assumptions hold, estimate the counterfactual of the 

funding. It is important to note that this analysis covers only SMEs – large firms are excluded 

from analysis, as for many large companies no suitable company exists in the control group, 

and any estimated effects are likely to be marginal at company level.  

Baseline: compounded annual employment growth rate of companies in the control group 

(value: 1.8 % between 2012 and 2018). 

Benchmark: compounded annual employment growth rate of H2020 companies (value: 2.0 

% between 2012 and 2018). 

Frequency of measurement: for the calculation of FTEs expected to remain or be newly 

created after FP funding – close to real time; for the calculation of average employment data 

under indicator 2 – annually (beginning three years after the Programme start); counterfactual 

estimation under indicator 2 – twice during the Programme (first assessment in 2025/2026). 

Data sources: Corda; Orbis. 
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Methodology: With regard to indicator 1 (FTEs expected to remain or be newly employed 

after FP funding), initial data are declared by the beneficiary entities themselves as part of 

their final reports. The report template asks beneficiaries to report the full-time equivalents 

expected to remain or be newly employed based on project’s results and their dissemination 

and exploitation, by type of job.  

The second indicator relies on regular further counterfactual estimation of likely net effects. 

At company level, such an assessment is based on the use of Orbis data and micro-

econometric modelling. Data are obtained on the size of the company, dating from two years 

before funding to five years after the end of EU funding. The performance of HE beneficiary 

firms is compared with that of a control group of non-funded SMEs that applied for the same 

grants. A fuzzy RDD or a DiD method is applied to analyse firm performance across the 

selected time window. If the parallel trend assumption holds and a statistically significant 

difference is estimated, then this is regarded to be the impact of FP funding on turnover.  

Dimensions: data and values for this indicator may be disaggregated by:  

 Type of job (researcher / technician / administrative support and project management / 

other); 

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country of participating organisations. 

Data sources: EC administrative and monitoring data submitted by HE participants; Orbis. 

Data quality assessment: the pilots carried out as part of the baseline study suggest that 

around 82-83 % of FP-funded SMEs can be matched to the Orbis database. For SMEs in the 

control group, the coverage was 80 %. Many of the companies analysed did not have 

complete/uninterrupted time series data for the required time window of 5-7 years. The pilots 

found that that only 40-50 % of the firms analysed had employment data for the period 

between 2012 and 2014. Coverage increased to 60-70 % in 2016-2018. 

Programme evaluation: the results of micro-econometric analysis should feed more directly 

into econometric models, particularly the assumptions used with regard to the European 

Added Value of R&I and the economic performance of knowledge.  

Long-term indicator: total employment 

Indicator: number of direct & indirect jobs created or maintained due to diffusion of results 

from the Programme (by type of job). 

Rationale and assumptions: measuring total employment requires macro-econometric 

modelling, which uses assumptions to produce economic impact estimates. The NEMESIS 

model, a macro-econometric model used to measure the economic impact of the EU FPs, 

uses three key assumptions. The first is the ‘crowding-in’ or ‘leverage’ effect of the FP on the 



 

40 

R&D investments of private and public research organisations. In the ex-ante assessment of 

HE, the direct crowding-in was assumed to be +EUR 0 for basic research and of +EUR 0.15 

for applied research, leading to a direct average crowding-in effect of +EUR 0.0975. The 

second major assumption concerns the ‘economic performance’ of EC framework 

Programmes compared with national support for R&D. For the ex-ante evaluation of HE, 

NEMESIS assumed that the EC FP have a European Added Value of +15 % compares with 

national research Programmes, while QUESTIII and RHOMOLO assumed no added value 

for European research Programmes compared with national ones. The third assumption is 

about the financing mode and opportunity cost of FPs. In the past, NEMESIS did not consider 

opportunity costs with regard to EU FPs, but in recent simulations under the impact 

assessment of Horizon Europe, these were considered against an equivalent rise in VAT 

revenues in the various countries, or an equivalent decrease in public investment.  

Baseline: the total employment effect induced by FP funding under the continuation scenario 

(value: 200,000 additional jobs by 2035, incl. 80,000 jobs in research). 

Benchmark: total estimated employment effect induced by H2020 funding (value: 137,000 

jobs created on average between 2014-2030, including around 48,000 jobs in research). 

Frequency of measurement: updated twice during the Programme period; first assessment 

in 2025/2026. 

Methodology: As part of the impact assessment of Horizon Europe, the NEMESIS, QUEST 

III and RHOMOLO econometric models were used to estimate the total employment induced 

by Horizon Europe funding. NEMESIS has been used in several previous assignments to 

measure the economic impact of EU FPs, including for the ex-ante impact assessment of 

Horizon Europe. The NEMESIS model is used to estimate aggregate job creation effects of 

FP funding for different time windows (3 years; 5+ years) and for different skill levels, 

including low-, medium-, high-skilled jobs. 

Dimensions: data and values for this indicator may be disaggregated by:  

 Types of jobs by skill level (low/medium/high skills); 

 Sector (NACE); 

 Country (EU MSs). 

Data sources: EC administrative and monitoring data submitted by HE participants; 

NEMESIS. 

Data quality assessment: the main issue and challenge in macro-econometric modelling 

relate to the data/estimates used under the key assumptions explained above. These 

estimates are derived from an extensive body of economic literature and additional 

calculations, yet they can be criticised for being overly simplistic or too general to reflect the 

diversity of the Programmes, instruments or countries participating in EU FPs.  

Programme evaluation: economic analyses have so far treated the economic effects of a 

particular framework Programme in isolation; however, given that these effects are felt across 
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the economy well beyond the end of a Programme, employment effects could be aggregated 

for all Programmes for each year analysed.  

KEY IMPACT PATHWAY 9: LEVERAGING INVESTMENTS 
IN R&I 

Compared with other leading world economies, Europe lacks private R&D funding. The share 

of GDP investment in R&D realised by business enterprises was 55 % in Europe, compared 

with 65% in the US and 77% in Japan. Increasing private R&D spending is critical to achieving 

the EU’s target of spending 3 % of GDP on research. Like its predecessor Programme, 

Horizon Europe is expected to play a role as a catalyst for R&D activities within industry, 

research and academia. The central assumption is that FP funding stimulates further R&D 

funding, in particular funding attracted by industry, SMEs and start-ups.  

Short-term indicator: co-investment 

Indicator: amount of public and private investment mobilised with the initial investment from 

the Programme. 

Rationale and assumptions: depending on the funding instrument applied, beneficiaries of 

Horizon Europe are required to contribute at least a certain share of their own funds to the 

projects. This represents a co-investment of public and private investment towards achieving 

the Programme’s objectives. The data for this indicator come from administrative/financial 

reporting in the FPs; hence, they are precise and can be obtained quickly. The value for this 

indicator is effectively equal to the difference between total project costs and EC contribution. 

This is a straightforward definition; however, it assumes that all beneficiary contributions, 

including in-kind contributions, are counted as co-investment. This means that a significant 

amount of co-investment does not involve direct monetary expenditure by the beneficiaries.  

Baseline: amount of public and private investment mobilised by the beneficiaries without the 

intervention (zero). 

Benchmark: amount of own funds contributed to H2020 projects (EUR 14.1 billion by August 

2021). 

Frequency of measurement: close to real time.  

Methodology: calculated as a simple amount (in EUR) of public and private investment 

mobilised in all ongoing and completed Horizon Europe projects. Data on public and private 

co-invested amounts are derived from the EC monitoring system. Specifically, each project 

application lists participants in projects with their EU and total contributions. The difference 

between the total and the EU funding equals the co-investment made.  

Dimensions: data and values for this indicator may be disaggregated by:  

 Horizon Europe pillar, cluster and component; 
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 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country of participating organisations. 

Data sources: EC administrative and monitoring data submitted by HE participants. 

Data quality assessment: data for are expected to be of very high quality, as the amounts 

of EC and beneficiary contributions are contractually binding.  

Programme evaluation: qualitatively, future Programme evaluations could look into the in-

kind contributions made by the beneficiaries, and potential methods for discounting/adjusting 

the contributions made.  

Medium-term indicator: scaling up 

Indicator: amount of public and private investment mobilised to exploit or scale up FP results 

from the Programme (including foreign direct investments). 

Rationale and assumptions: leverage represents the additional investment mobilised by 

the project beyond the initial project’s total cost. Notably, this includes venture capital 

investment or additional private/public investment attracted by SMEs thanks to the 

innovations developed under their FP projects. It is assumed that private-sector companies, 

including SMEs and start-ups, are the main catalysts and beneficiaries of additionally 

attracted public and private investment. Other beneficiaries and organisation types are, 

however, also expected to mobilise additional public and private funding. 

This indicator requires good-quality data on private and public R&D investment in terms of 

coverage and precision. Based on analysis of three potential data sources (Orbis, Dealroom, 

Crunchbase), it will be challenging to achieve the required data coverage and precision. For 

this reason, it is important to diversify data collection/analysis methods and collect additional 

data on follow-up investments via the EC’s monitoring system, as well as potentially using 

macro-econometric models to produce estimates.  

Baseline: amount of public and private investment mobilised to exploit or scale up FP results 

without the intervention (value: zero).  

Benchmark: estimated amount of funding directly leveraged by H2020 funding (value: no 

benchmark available for the entire Programme; best estimate: EUR 4.2 billion additionally 

leveraged by the EU FP teams; EUR 5.3 billion of total private follow-up investment attracted 

by EIC Accelerator portfolio companies). 

Frequency of measurement: for the indicator ‘Estimated amount of public or private 

investment mobilised by FP projects to exploit or scale up their results’ – close to real time. 

For the indicator: ‘Amount of private follow-up investment attracted by FP companies’ – close 

to real time.  
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Methodology: for the indicator ‘Estimated amount of public or private investment mobilised 

by FP projects to exploit or scale up their results’, the data are declared by the beneficiary 

entities themselves as part of their final reports. The report template asks beneficiaries to 

report further investment mobilised to exploit or scale up project results, by type of source: 

regional schemes / national schemes / private sources / other European schemes. 

At company level, the amount of private follow-up investment mobilised by FP companies 

could be derived using Orbis Zephyr, Dealroom and/or Crunchbase data. Each source 

provides funding/event data with the amounts invested/raised, investors, dates and other 

relevant metadata. The total amount of private follow-up investment is equal to the sum of 

the investment amounts mobilised by the analysed firms. To arrive at this figure, however, 

FP firms would need to be matched against the said databases.  

Dimensions: data and values for this indicator may be disaggregated by:  

 Horizon Europe pillar, cluster and component; 

 Type of Horizon Europe action; 

 Programme year;  

 Type of participating organisations;  

 Country of participating organisations. 

Data sources: EC administrative and monitoring data submitted by HE participants; Orbis 

Zephyr, Dealroom and Crunchbase. 

Data quality assessment: the pilots carried out using Orbis Zephyr, Dealroom and 

Crunchbase data pinpointed several challenges. A head-to-head comparison of Dealroom 

and Crunchbase data revealed major differences in data coverage. The main limitation of 

Orbis Zephyr is that its metadata does not distinguish clearly between R&I investment and 

other types of events (e.g. the acquisition of a company).  

Programme evaluation: overall, given the findings of the pilots and data shortcomings 

identified, one should aim at estimating the gross amounts raised without running a 

counterfactual analysis.  

Long-term indicator: contribution to ‘3% target’ 

Indicator: Union progress towards 3 % GDP target due to the Programme.   

Rationale and assumptions: the ‘crowding-in’, ‘additionality’ or ‘leverage’ effects of the FP 

on the R&D investments of private and public research organisations is one of three key 

assumptions used by econometric models. In the ex-ante Impact assessment of Horizon 

Europe, the NEMESIS and RHOMOLO models assumed direct crowding-in to be +EUR 0 for 

basic research and of +EUR 0.15 for applied research, leading to a direct average crowding-

in effect of +EUR 0.0975. QUEST III assumed the effect to be +EUR 0 for both basic and 

applied research. The main provisions of the NEMESIS model and its comparison to 

QUESTIII and RHOMOLO are explained in another deliverable of this study, the IT 

operationalisation plan for Key Impact Pathways 7-9.  
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Baseline: R&D intensity in the EU in 2019 without FP investment (2.09 % of GDP in 2019 

versus 2.19 % when FP investment is included). 

Benchmark: total estimated leverage effect induced by H2020 funding (EUR 19.4 billion of 

additional leverage, direct and indirect, attracted to R&D between 2014 and 2030).  

Frequency of measurement: twice during the Programme period; first assessment in 

2025/2026. 

Methodology: the NEMESIS, QUEST III and RHOMOLO econometric models were used to 

estimate the economic effects of Horizon Europe funding in the impact assessment of 

Horizon Europe. The NEMESIS econometric model was used to estimate the amount of 

additional leverage (direct and indirect) attracted to R&D per each euro spent in Horizon 

Europe.  

Dimensions: data and values for this indicator may be disaggregated by:  

 Sector (NACE); 

 Country (EU Member States). 

Data sources: EC administrative and monitoring data submitted by HE participants; 

NEMESIS. 

Data quality assessment: the main issue with (and criticism of) macro-econometric 

modelling relates to the data/estimates used under the key assumptions explained above. 

These estimates are derived from an extensive body of economic literature and additional 

calculations; however, different models might use different assumptions which lead to 

different results.  

Programme evaluation: the results obtained under the various different assumptions can 

be used to perform sensitivity analysis, which results in better-refined range values of the 

estimated impact and leverage effect. In addition, economic analyses have so far treated the 

economic effects of a particular framework Programme in isolation. Given the fact that these 

effects are felt across the economy well beyond the end of a Programme, leverage effects 

could be aggregated for all Programmes for each year analysed.  

 

 

 
 



 

 

Getting in touch with the EU 

IN PERSON 

All over the European Union there are hundreds of Europe Direct information centres. 

You can find the address of the centre nearest you at: https://europa.eu/european-union/contact_en 

 

ON THE PHONE OR BY EMAIL 

Europe Direct is a service that answers your questions about the European Union. 

You can contact this service: 

– by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 

– at the following standard number: +32 22999696 or 

– by email via: https://europa.eu/european-union/contact_en 

Finding information about the EU 

ONLINE 

Information about the European Union in all the official languages of the EU is available on the Europa 

website at: https://europa.eu/european-union/index_en 

 

EU PUBLICATIONS 

You can download or order free and priced EU publications from:  

https://op.europa.eu/en/publications. Multiple copies of free publications may be obtained by contacting Europe 

Direct or your local information centre (see https://europa.eu/european-union/contact_en). 

 

EU LAW AND RELATED DOCUMENTS 

For access to legal information from the EU, including all EU law since 1952 in all the official language 

versions, go to EUR-Lex at: http://eur-lex.europa.eu 

 

OPEN DATA FROM THE EU 

The EU Open Data Portal (http://data.europa.eu/euodp/en) provides access to datasets from the EU. Data 

can be downloaded and reused for free, for both commercial and non-commercial purposes. 

https://op.europa.eu/en/publications
http://eur-lex.europa.eu/
http://data.europa.eu/euodp/en
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The Indicator Methodology and Metadata Handbook is one 

of the deliverable of the study to support the monitoring and 

evaluation of the Framework Programme for research and 

innovation along Key Impact Pathways – RTD/2019/SC/016 

 

It presents precise definitions & detailed methodology and 

data sources for each of the Key Impact Pathway indicators. 

It is based on results of Task 1 which was about specifying 

and testing a full set of indicators, related methodologies for 

data collection and analysis, and data sources for each of 

the nine Key Impact Pathways ensuring data quality and 

reliability.  

 

The estimates for the baselines and benchmarks come from 

the work performed in Task 3 (linked to the Baseline and 

Benchmark report), while the methodology and data quality 

assessment are based on the work performed in Task 2 

(linked to the Operationalisation plan for IT systems). 

 

The information and views set out in this report are those of 

the author(s) and do not necessarily reflect the official 

opinion of the Commission. The Commission does not 

guarantee the accuracy of the data included in this study. 

Neither the Commission nor any person acting on the 

Commission’s behalf may be held responsible for the use 

which may be made of the information contained therein.
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