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ABSTRACT

English version

A growing concern for sustainability and the application of the 2030 Agenda and the 17 SDGs are at the core
of recent European policies. This study aims to support the Directorate General on Research and Innovation
(DG R&l) in the development of the 3Ps (Planet, Prosperity and People) dashboards by identifying,
rationalising and analysing indicators, which will be used to measure the contribution of research and
innovation (R&I) in the achievement of the Sustainable Development Goals (SDGs) and into the wider SDGs
areas of implementation, i.e., at a higher level of aggregation. Within the context of the creation of the 3Ps
dashboards, this exploratory study contributes to consolidating conceptual knowledge by developing a
conceptual framework linking R&I with SDGs, identifying relevant indicators and exploring how they can be
used to generate empirical evidence on the interlinkages. In the context of sustainable transitions, the study
evidences the benefits of counting with such dashboard, allowing different stakeholders, mainly
policymakers, to understanding the evolution of certain indicators, analysing the potential pathways to impact
in the achievement of one or more SDGs, and identifying appropriate intervention measures and policies.

French version

Une préoccupation croissante pour la durabilité et I'application de I'Agenda 2030 et des 17 ODD sont au
ceceur des récents politiques européennes. Cette étude vise a accompagner la Direction Générale de la
Recherche et de I'Innovation (DG R&l) dans I'élaboration des tableaux de bord 3P (Planéte, Prospérité et
Population) en identifiant, rationalisant et analysant les indicateurs, qui serviront & mesurer la contribution de
la recherche et de l'innovation (R&I) dans la réalisation des objectifs de développement durable (ODD) et
dans les domaines plus larges de mise en ceuvre des ODD, c'est-a-dire a un niveau d'agrégation plus élevé.
Dans le cadre de la création des tableaux de bord des 3P, cette étude exploratoire contribue a consolider les
connaissances notionnelles en développant un cadre conceptuel reliant la R&l aux ODD, en identifiant des
indicateurs pertinents et en explorant comment ils peuvent étre utilisés pour générer des preuves empiriques
sur les interconnexions. Dans le contexte des transitions durables, I'étude met en évidence les avantages de
compter sur un tel tableau de bord, permettant aux différentes parties prenantes, principalement les
décideurs politiques, de comprendre I'évolution de certains indicateurs, d'analyser Iimpact potentiel sur la
réalisation d'un ou plusieurs ODD, et d'identifier les mesures et politiques d'intervention appropriées.



EXECUTIVE SUMMARY

This study aims to support the Directorate General on Research and Innovation (DG R&l) in the
development of the 3Ps (Planet, Prosperity and People) dashboards by identifying, rationalising and
analysing indicators, which will be used to measure the contribution of research and innovation (R&I) in the
achievement of the Sustainable Development Goals (SDGs) and into the wider SDGs areas of
implementation, i.e., at a higher level of aggregation. The study encompasses the provision of indicators
measuring the interplay between research and innovation (R&I) and the 3Ps: environmental (Planet),
economic (Prosperity) and societal (People) dimensions of sustainable development.

This exploratory study is undertaken in a broader policy context where there is growing pressure to
demonstrate that public investment in research and innovation is generating not only ‘research outputs’ or
‘commercial returns’ (from innovation) but also contributing to addressing the broader set of societal
challenges encapsulated by the SDG goals.

Developing a conceptual framework

The study starts with a thorough review of academic literature and international good practices on the role of
R&l in the achievement of the SDGs with particular emphasis on the link between input factors and
outcomes and impacts. The literature review has been guided by three main research questions: What is the
contribution of R&Il to the achievement of SDGs? What is the relationship between R&l inputs and their
impact on SDGs? What are the interdependences between goals in relation to R&I inputs?

The literature review revealed a lack of conceptual and empirical evidence connecting R&l with SDGs and
thus, the difficulties on finding approaches to measure the interaction between these two dimensions.
However, the literature highlights some elements of the R&l process that are relevant for achieving the
SDGs. On the one side, the HOW: technology, finance, education and infrastructures, and on the other side,
the WHO, that is, the actors embedded in the innovation process: private sector, knowledge organisations,
public sector, and citizens. The process of innovation captured by the HOW and the WHO has an impact on
the individual SDGs, which constitutes the WHAT, the contribution of innovation to SDGs organised in the
3Ps.

As result of this first step of the study, the consortium proposes a conceptual framework that emphasises the
directionality of R&D to SDGs, understanding the system perspective and complexity to the definition of
individual indicators addressing specific SDGs. Additionally, the study discusses on the potential synergies
and trade-offs emerging from the interaction of the research and innovation ecosystem and the SDGs
targets, understanding potentials and barriers to the achievement of sustainability.

Creating inventories of indicators

Following the literature review, the study proposes inventories of indicators on three dimensions of
sustainability: planet, prosperity and people. The inventories are based on the conceptual framework and
include definitions, data availability, sources and further data relevant for the construction of the 3P
dashboards. With a final list of indicators, the study gathers data for a selected nhumber of indicators chosen
following a relevance criterion and building data files useful for capturing the relationship between R&l and
SDGs.

The study reveals that even if there could be a large number of indicators to describe R&I perspective, they
are not equally distributed across the 3Ps. There are more indicators capturing the Planet dimension, and
smaller number of indicators capturing the People dimension. On the HOW dimension of the conceptual
framework, the number of technology, education, and finance indicators is higher, in comparation to
indicators that can be used to measure the infrastructure component. In a similar vein, there is a large
number of indicators capturing the private-public and the knowledge factor elements but only a very small
number of indicators capturing citizens engagement and collaboration. In total, the inventory includes 211
R&I indicators, 40 in the People dimension, 105 in the Planet dimension, and 66 in the Prosperity dimension.
From this list and based on selection criteria defined by the team, 114 R&l indicators are recommended to
be included in the database, of which 23 for the People dimensions, 43 for the Planet dimension, and 48 for
the Prosperity dimension. Of these, 54 indicators are seen as indicators measuring inputs, and 60 indicators
as measuring outputs. As evidenced in the discussion with stakeholders, citizen participation is one of the
dimensions with less indicators, as there are not solid quantitative indicators available and data across



countries despite the raising visibility of this topic in the public agenda. However, there is a need to capture
this dimension as it is a key aspect for the transition and transformative type of policies.

Analysis through policy examples

Finally, the study has tested and validated one area of potential use of the inventories: policy analysis on
concrete R&I national policies targeting SDGs. The study presents six examples including a description of
the (policy) context, the analysis of the relevant indicators that demonstrate this link and impact and a
gualitative analysis of the policy by using a Theory of Change (ToC) approach, defined as a logical
description of how and why anticipated changes take place. The examples analysed were:

e Example 1 Sweden. Formas’ 4 national research programmes: Formas is a government research council
for sustainable development, responsible for four of government’s 13 national research programmes —
Climate, Sustainable Spatial Planning, Food and Oceans and Water. All of the programmes aim to
contribute to solving prioritised societal challenges and strengthening collaborations between those
performing the research, those funding the research and stakeholders in society.

o Example 2 Denmark. IFU’s SDG fund, a public-private partnership, which will contribute to fulfilling the 17
UN Sustainable Development Goals (SDG) through private sector investments. The fund offers advice
and risk capital for projects supporting the development in strategic sectors in developing countries. This
includes climate, agribusiness and food, the financial sector, water as well as production and
infrastructure.

e Example 3 France. BPI France E3F instruments: Bpifrance has been one of the most active investors in
cleantech, smart cities and impact investing. A portfolio of 25 promising tech and service start-ups in the
following fields: Smart mobility; Renewable energies and Smart grids; Green chemistry and Agritech;
Circular economy and eco-design; Smart buildings; Innovative city services. Moreover, BPI is applying an
environmental and social assessment on all the applications on credit insurance.

e Example 4 Germany. The Green and Sustainable Finance Cluster Germany (GSFCG): The Cluster is an
initiative emerging from the fusion of the Accelerating Sustainable Finance Initiative (Deutsche Bérse)
and the Green Finance Cluster Frankfurt (Hessian Ministry of Economics). The Cluster aims at bundling
activities in the field of sustainable finance to achieve greater use of financial market expertise in the area
of sustainability. Its primary ambition is to formulate and implement solid approaches to fostering the
sustainability of national and international financial markets.

e Example 5 Czech Republic. Environment for Life Programme, implementing the Environmental Policy of
the Czech Republic 2030 with a view to 2050 in the applied research and innovation. The aim of the
Program is to bring new solutions in the field of the environment, to stabilize and expand knowledge base
that will significantly contribute to ensuring a healthy and quality life environment in the Czech Republic
and the sustainable use of its resources, minimizes the negative impacts of human activity on the
environment, including transboundary impacts and thus contribute to improving the quality of life in
Europe and in the global context.

e Example 6 UK. UKRI’s Vision for Public engagement, a strategic approach adopted by UK Research and
Innovation which aims to support public engagement in research. More concretely, the vision seeks to
incentivise researchers in UK do more and better public engagement and to involve society more
systematically in discussions and debates about research and innovation as this will lead to better quality
of research and to improved research impact.

The policy examples are presented as a way to illustrate a possible use of the 3Ps dashboards, among other
potential benefits described below. The majority of the policy examples showcase an emphasis towards
certain of 3P dimensions, but also featuring other dimensions. This supports the observation that many of
the SDGs are often interrelated and should be considered while building 3P dashboards that may be
interconnected. In a similar vein, the study emphasises the use of several policy instruments as common
denominator for policies that aim to advance achievement of both R&D and SDG objectives.

Within this last step of the study, an online workshop with relevant stakeholders and experts in the field
has been organised, aiming to discuss and gather recommendations on the outcomes of the study, with
focus on the indicators inventories and policy examples developed.



The study highlights some relevant aspects. One of them is the role of public sector in giving directions of
sustainability towards the SDGs. The traditional contribution of R&I has been focused on economic elements
and not that much on the environment and social issues, also essential in the directionality towards the 3Ps.
Indeed, there is a need for new approaches highlighting the role of society in addressing the SDGs (for
instance, social innovation and collaboration outside the traditional triple helix). Furthermore, inclusion of
multiple stakeholders, use of national and international networks and interdisciplinary and cross-sectoral
collaboration were also key features in most of the policy examples. This has been highlighted as a key
dimension for which less indicators are available and thus, requiring more attention in the coming years to
build data that capture this dimension.

French Version

Cette étude vise a soutenir la Direction Générale de la Recherche et de I'Innovation (DG R&l) dans le
développement des tableaux de bord 3P (Planéte, Prosperité and Population) en identifiant, rationalisant et
analysant les indicateurs qui seront utilisés pour mesurer la contribution de la recherche et de l'innovation
(R&I) dans la réalisation des Objectifs de Développement Durable (ODD) et dans les domaines plus larges
de mise en ceuvre des ODD, c'est-a-dire & un niveau d'agrégation plus élevé. L'étude englobe une provision
d'indicateurs mesurant l'interaction entre la recherche et linnovation (R&I) et les 3P: les dimensions
environnementales (Planéte), économiques (Prospérité) et sociétales (Population) du développement
durable.

Cette étude exploratoire est menée dans un contexte politique plus large ou il y a une pression croissante
pour démontrer que l'investissement public dans la recherche et I'innovation ne génére pas seulement des
"résultats de recherche" ou des "retours commerciaux" (de l'innovation), mais contribue également a
répondre a un ensemble plus large de défis sociétaux encapsulés dans les objectifs du SDG.

Elaboration d'un cadre conceptuel

L'étude commence par un examen approfondi de la littérature académique et des bonnes pratiques
internationales sur le rdle de la R&l dans la réalisation des ODD, en mettant particulierement l'accent sur le
lien entre les facteurs d'entrée et les résultats et impacts. L'analyse documentaire a été guidée par trois
grandes questions de recherche: Quelle est la contribution de la R&I a la réalisation des ODD? Quelle est la
relation entre les apports de la R&I et leur impact sur les ODD? Quelles sont les interdépendances entre les
objectifs par rapport aux apports de la R&I?

L'analyse documentaire a révélé un manque de preuves conceptuelles et empiriques reliant la R&l aux ODD
et, par conséquent, des difficultés a trouver des approches afin de mesurer l'interaction entre ces deux
dimensions. Cependant, la documentation met en évidence certains éléments du processus de R&I qui sont
pertinents pour atteindre les ODD. D'une part, le COMMENT : technologie, finance, éducation et
infrastructures, et d'autre part, le QUI, c'est-a-dire les acteurs impliqués dans le processus d'innovation :
secteur privé, organisations de la connaissance, secteur public et citoyens. Le processus d'innovation saisi
par le COMMENT et le QUI a un impact sur les ODD individuels, ce qui constitue le QUOI, la contribution de
l'innovation aux ODD organisés dans les 3P.

Suite a cette premiere étape de I'étude, le consortium propose un cadre conceptuel qui met l'accent sur la
directionnalité de la R&D vers les ODD, en comprenant la perspective du systéme et la complexité de la
définition d'indicateurs individuels pour des ODD spécifiques. En outre, I'étude examine les synergies
potentielles et les compromis qui émergent de linteraction entre I'écosystéme de la recherche et de
l'innovation et les objectifs des ODD, en comprenant les potentionalités et les obstacles a la réalisation de la
durabilité.

Créer un répertoire d'indicateurs
Suite a l'analyse documentaire, I'étude propose un répertoire d'indicateurs sur les trois dimensions de la

durabilité : la planéte, la prospérité et la population. Ces inventaires sont basés sur le cadre conceptuel et
comprennent des définitions, la disponibilité des données, les sources et d'autres données pertinentes pour



la construction des tableaux de bord 3P. Avec une liste finale d'indicateurs, I'étude recueille des données
pour un nombre sélectionné d'indicateurs choisis selon un critere de pertinence et construit des fichiers de
données utiles pour capturer la relation entre la R&I et les ODD.

L'étude révéle que méme s'il existe un grand nombre d'indicateurs pour décrire la perspective de la R&l, ils
ne sont pas répartis de maniéere égale entre les 3P. Il y a plus d'indicateurs pour la dimension Planéte, et un
plus petit nombre d'indicateurs pour la dimension Population. En ce qui concerne la dimension COMMENT
du cadre conceptuel, le nombre d'indicateurs relatifs a la technologie, a I'éducation et aux finances est plus
élevé que celui des indicateurs pouvant étre utilisés pour mesurer le volet d'infrastructure. Dans le méme
ordre d'idées, il y a un grand nombre d'indicateurs reprenant les éléments privés-publics et le facteur de
connaissance, mais seulement un trés petit nombre d'indicateurs retenant I'engagement et la collaboration
des citoyens. Au total, le répertoire comprend 211 indicateurs de R&l, dont 40 pour la dimension
"population”, 105 pour la dimension "planéte" et 66 pour la dimension "prospérité". A partir de cette liste et
sur la base des critéres de sélection définis par I'équipe, il est recommandé d'inclure 114 indicateurs de R&lI
dans la base de données, dont 23 pour la dimension humaine, 43 pour la dimension planétaire et 48 pour la
dimension de prospérité. Parmi ceux-ci, 54 indicateurs sont considérés comme des indicateurs mesurant les
entrées, et 60 indicateurs comme mesurant les sorties. Comme I'a démontré la discussion avec les parties
prenantes, la participation des citoyens est I'une des dimensions pour laquelle il y a le moins d'indicateurs,
car il n'y a pas d'indicateurs quantitatifs sérieux disponibles et de données dans tous les pays, malgré la
visibilité croissante de ce sujet dans l'agenda public. Cependant, il est nécessaire de saisir cette dimension
car il s'agit d'un aspect essentiel pour les politiques de transition et de transformation.

Analyse par le biais d'exemples de politiques

Enfin, I'étude a testé et validé un domaine d'application potentielle des inventaires : I'analyse des politiques
nationales concrétes de R&l ciblant les ODD. L'étude présente six exemples comprenant une description du
contexte (politique), I'analyse des indicateurs pertinents qui démontrent ce lien et cet impact ainsi qu'une
analyse qualitative de la politique en utilisant une approche de théorie du changement (TdC), définie comme
une description logique du comment et du pourquoi des changements prévus. Les exemples analysés sont
les suivants :

e Exemple 1 : Suéde. Les 4 programmes de recherche nationaux de Formas : Formas est un conseil de
recherche gouvernemental pour le développement durable, responsable de quatre des 13 programmes
de recherche nationaux du gouvernement - Climat, Aménagement durable du territoire, Alimentation et
Océans et Eau. Tous les programmes visent a contribuer a la résolution de défis sociétaux prioritaires et
a renforcer les collaborations entre ceux qui effectuent la recherche, ceux qui la financent et les parties
prenantes de la société.

e Exemple 2 : Danemark. Le fonds SDG de I'lFU, un partenariat public-privé, contribuera a la réalisation
des 17 objectifs de développement durable (ODD) des Nations unies par des investissements dans le
secteur privé. Le fonds offre des conseils et du capital-risque pour les projets soutenant le
développement de secteurs stratégiques dans les pays en développement. Il s'agit notamment du climat,
de l'agroalimentaire et de I'alimentation, du secteur financier, de I'eau ainsi que de la production et des
infrastructures.

o Exemple 3 France. Les instruments E3F de BPI France : Bpifrance est I'un des investisseurs les plus
actifs dans les technologies propres, les villes intelligentes et l'investissement a impact. Un portefeuille de
25 start-ups technologiques et de services prometteuses dans les domaines suivants : Mobilité
intelligente ; Energies renouvelables et Smart grids ; Chimie verte et Agritech ; Economie circulaire et
éco-conception ; Béatiments intelligents ; Services urbains innovants. En outre, BPI applique une
évaluation environnementale et sociale a toutes les demandes d'assurance-crédit.

o Exemple 4 Allemagne. Le cluster allemand de la finance verte et durable (GSFCG) : Le cluster est une
initiative issue de la fusion de l'initiative Accelerating Sustainable Finance (Deutsche Bérse) et du Green
Finance Cluster Frankfurt (ministére de I'économie de la Hesse). Le Cluster vise a regrouper les activités
dans le domaine de la finance durable afin d'utiliser davantage I'expertise du marché financier dans le
domaine de la durabilité. Son ambition premiere est de formuler et de mettre en ceuvre des approches
solides afin de favoriser la durabilité des marchés financiers nationaux et internationaux.



o Exemple 5 : République tcheque. Programme "Environment for Life", qui met en ceuvre la politique
environnementale de la République tcheque 2030 dans la perspective de 2050 dans le domaine de la
recherche appliquée et de l'innovation. L'objectif du programme est d'apporter de nouvelles solutions
dans le domaine de I'environnement, de stabiliser et d'élargir la base de connaissances qui contribuera
de maniére significative a assurer un environnement de vie sain et de qualité en République tcheque
ainsi que l'usage durable de ses ressources et de minimiser les impacts négatifs de I'activité humaine sur
I'environnement, y compris les impacts transfrontaliers et de contribuer ainsi a améliorer la qualité de vie
en Europe et dans le contexte mondial.

e« Exemple 6 Royaume-Uni. UKRI's Vision for Public engagement, une approche stratégique adoptée par
UK Research and Innovation qui vise a soutenir I'engagement du public dans la recherche. Plus
concrétement, cette vision vise a inciter les chercheurs britanniques a s'engager davantage et mieux
aupres du public et a impliquer plus systématiquement la société dans les discussions et les débats sur
la recherche et I'innovation, car cela permettra d'améliorer la qualité de la recherche et son impact.

Les exemples de politiques sont présentés de maniéere a 'illustrer une utilisation possible des tableaux de
bord des 3P, parmi d'autres avantages potentiels décrits ci-dessous. La majorité des exemples de politiques
mettent l'accent sur certaines des dimensions des 3P, mais aussi sur d'autres dimensions. Cela confirme
l'observation selon laquelle de nombreux ODD sont souvent liés entre eux et doivent donc étre pris en
compte lors de I'élaboration de tableaux de bord 3P qui peuvent étre interconnectés. Dans le méme ordre
d'idées, I'étude met l'accent sur l'utilisation de plusieurs instruments politigues comme dénominateur
commun des politiques qui visent a faire progresser la réalisation des objectifs de R&D et des ODD.

Dans le cadre de cette derniere étape de I'étude, un atelier en ligne avec les parties prenantes et les
experts du domaine a été organisé, afin de discuter et de recueillir des recommandations sur les résultats
de I'étude, en mettant I'accent sur le répertoire d'indicateurs et les exemples de politiques développés.

L'étude met en lumiére certains aspects pertinents. L'un d'eux est le rble du secteur public dans Il'orientation
de la durabilité vers les ODD. La contribution traditionnelle de la R&l s'est concentrée sur les éléments
économiques et pas tellement sur l'environnement et les questions sociales, également essentiels dans
l'orientation vers les 3P. En effet, il est nécessaire d'adopter de nouvelles approches mettant en évidence le
rble de la société dans la réalisation des ODD (par exemple, l'innovation sociale et la collaboration en
dehors de la triple hélice traditionnelle). En outre, l'inclusion de multiples parties prenantes, I'utilisation de
réseaux nationaux et internationaux et la collaboration interdisciplinaire et intersectorielle étaient également
des caractéristiques clés dans la plupart des exemples de politiques. Il s'agit |a d'une dimension clé pour
laquelle on dispose de moins d'indicateurs et qui nécessitera donc une plus grande attention dans les
années a venir afin de créer des données permettant de saisir cette dimension.



1. Introduction

The current focus on grand societal challenges attempts to answer the question on how research and
innovation policy can direct innovation activities in a certain desirable direction!. While sustainable
development has been at the core of EU policies since the European Treaties?, the definition of Sustainable
Development Goals and the 2030 Agenda raised the interest of understanding how to achieve these goals.

This study aims to support the Directorate General on Research and Innovation (DG R&l) in the
development of the 3Ps (Planet, Prosperity and People) dashboards by identifying, rationalising and
analysing indicators, which will be used to measure the contribution of research and innovation (R&I) in
the achievement of the Sustainable Development Goals (SDGs) and into the wider SDGs areas of
implementation, i.e., at a higher level of aggregation. The study encompasses the provision of indicators
measuring the interplay between research and innovation (R&I) and the 3Ps: environmental (Planet),
economic (Prosperity) and societal (People) dimensions of sustainable development.

This exploratory study is undertaken in a broader policy context where there is growing pressure to
demonstrate that public investment in research and innovation is generating not only ‘research outputs’ or
‘commercial returns’ (from innovation) but also contributing to addressing the broader set of societal
challenges encapsulated by the SDG goals. Within the context of the creation of the 3Ps dashboards, the
study aims to contribute to consolidating conceptual knowledge, identifying relevant indicators and exploring
how they can be used to generate empirical evidence on linkages between R&l policies, the SDGs and the
three dimensions (3Ps).

1.1. Methodological Approach

The study starts with a thorough review of academic literature and international good practices on the
role of R&I in the achievement of the SDGs with particular emphasis on the link between input factors and
outcomes and impacts. As key output, the study develops a conceptual framework on the relationship
between R&I and the different (environmental, societal and economic) aspects of sustainable development,
including potential interlinkages and trade-offs.

Following the literature review, the study proposes inventories of indicators on three dimensions of
sustainability: planet, prosperity and people. The inventories are based on the conceptual framework and
include definitions, data availability, sources and further data relevant for the construction of the 3P
dashboards. With a final list of indicators, the study team provided to gather data for a selected number of
indictors chosen following a relevance criterion (see section 3) and building data files useful for capturing the
relationship between R&l and SDGs.

Finally, the study has tested and validated one area of potential use of the inventories: policy analysis on
concrete R&I national policies targeting SDGs. The study showcases six examples including a description of
the (policy) context, the analysis of the relevant indicators that demonstrate this link and impact and a
gualitative analysis of the policy by using a Theory of Change approach.

1 Wanzenbock, I. and Frenken, K., 2020. The subsidiarity principle in innovation policy for societal challenges. Global Transitions, 2,
pp.51-59.

2 Eurostat (2022) Sustainable development in the European Union — Overview of progress towards the SDGs in an EU context — 2022
edition. DOI 10.2785/76551
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Figure 1. Study methodological approach (Source: own elaboration)

The report is structured following the steps pursued during the implementation:

e Section 2 provides an overview and main findings of the literature review, including the proposed
conceptual framework for analysing the contribution of R&l to the achievement of Sustainable
Development Goals.

e Section 3 presents the inventories of indicators, with a methodological explanation on how indicators
were selected and classified.

e Section 4 presents the methodological overview and main findings on the data files that support the
inventories.

e Section 5 presents an analysis of the implementation of the conceptual framework and the inventories of
indicators for analysing multiple type of data, including policy examples from different countries targeting
concrete SDGs.

2. Literature Review

A growing concern for sustainability and the application of the 2030 Agenda and the 17 SDGs are at the core
of recent European policies. As an example of this, sustainability and green transition are the cornerstones
of the European Green Deal (EC 2019a) and the New Industrial Strategy (EC 2020, 2021a), both inputs for
the European recovery strategy post-COVID.

In addition to these policy frameworks, R&I policy constitutes a core policy area in the European Union,
articulated, among others, through the different framework programmes for research and innovation. In this
realm, the latest one, Horizon Europe, adopts a mission-oriented approach to tackle grand social challenges
such as climate change. This gives directionality to R&l. However, R&| missions® should not be as broad as
the 17 SDGs, or as concrete as single projects. Instead, they should provide a framework for the
development of projects contributing to one or more SDGs (Mazzucato, 2018). This directionality, which is
also recognised as relevant in different strands of the academic literature (i.e., sustainable transitions or
smart specialisation strategies), lacks an approach to measure the contribution of R&l to SDGs. Indeed, the
existing measuring frameworks either measure the effectiveness of R&I in general (in terms of R&l inputs,
outputs and impacts) or the advancement towards achieving the SDGs, without making explicit the link
between them.

3 Such as EU Missions: 1) Adaptation to Climate Change, 2) Cancer, 3) Restore our Ocean and Waters by 2030, 4) 100 Climate-
Neutral and Smart Cities by 2030 and 5) a Soil Deal for Europe.
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Given this context, the main aim of the literature review was to reflect on the results of the systematic review
of academic literature and international good practices on the role of research and innovation (R&I) in the
achievement of the Sustainable Development Goals (SDGS).

The literature review was guided by three main research questions:

1. What is the contribution of R&l to the achievement of SDGs?

2. What is the relationship between R&l inputs and their impact on SDGs?
3. What are the interdependences between goals in relation to R&I inputs?

This chapter is structured in five sections: first, the methodology used for the literature review is presented.
Second, the conceptual approaches about the R&l contribution to the achievement of the SDGs are
described, followed in a third section with a collection of international good practices of R&l policies targeting
SDGs. Fourth, the study lists and analyses existing measuring frameworks and trade-offs that are setting the
basis to build our conceptual framework, presented in the fifth section. Finally, the chapter concludes with
key main messages from the literature review.

2.1. Methodological Approach

The methodology followed a three step-approach:

Search and This first step was exploratory by definition and was focused on exploring academic

Identification articles (from Web of Science and Scopus) and international good practices (from
European Commission, OECD, UN, UNCTAD, World Bank) following an iterative
process. In order to conduct the systematic searches, two sets of keywords were
defined. The first set of keywords (Core keywords) focuses on simple words related to
R&l and SDGs: ‘research and innovation’ OR ‘R&!I’ OR ‘innovation’, ‘sustainable
development goal’ OR ‘SDG’ OR ‘2030 Agenda’. The second set of keywords
(Extended keywords) incorporates words related to measurement, indicators, and
statistics together with policy to an extended definition of R&l and SDGs: ‘research
and innovation’ OR ‘R&I’ OR ‘innovation’ OR ‘science’ OR ‘technology’ OR ‘STI’ AND
‘measurement’ OR ‘assessment’ OR ‘dashboard’ OR ‘scoreboard’ OR ‘roadmap’ OR
‘statistic*” OR ‘indicator”” OR policy, ‘sustainable’ OR ‘sustainability OR ‘sustainable
development goal’ OR ‘SDG’ OR ‘2030 Agenda’. This search strategy focused on
these sets of keywords in order to get an optimal number of results.

Selection of Based on the search strategy, a process of screening abstracts started with the

Documents objective to select the most suitable documents. This process led to a preselection of
documents thematically relevant that were fully screened according to the project
objectives. In addition, a process of forward and backward reference checks was
conducted for the most relevant references to identify documents not included in the
list such as seminal papers that were included in the literature review.

Analysis The final list was coded according to the research questions* and analysed in order to
build the conceptual framework. The analysis includes a two-layer approach: first a
general conceptualisation of the link between R&l and SDGs and, second, the
identification of the main building blocks of the conceptual framework. Figure 2 shows
a summary of the review process.

4 Keywords employed to codify documents include indicators (input, output, impact), methodologies, interactions, policy approaches,
policy instruments, international examples, among others.
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Figure 2. Systematic review process

Notes: there are duplications in manual searches. Source: adapted from van Zaten et al., 2020

The documents selected from the literature review were analysed and constituted the basis for building a
conceptual framework that not only gives responses to the research questions but also helps to structure the
three dashboards to measure the contribution of R&I to SDGs. In addition, the literature review was focused
on reviewing existing methodologies and identifying international good practices. A full list of reviewed
documents is included in annex 7.

2.2. Conceptual approaches on the contribution of R&D to SDGs

The adoption of the 2030 Agenda represents a call to action to end poverty, protect the planet and improve
the lives and prospects of everyone, everywhere over a 15-year period. The operationalisation of this long-
term agenda in 17 sustainable development goals (SDGs) provides a framework for policies and to monitor
the territorial progress in these objectives. The COVID-19 pandemic provided a boost to reach these
objectives, given that the speed of advance is not enough for reaching the goals in the time horizon plan.
The European Commission, aware of the importance of sustainability in social, economic and environmental
terms, added an SDG focus to its strategies, including the European Green Deal (2019), the New European
Industrial Strategy and the 2021-2027 R&l Framework Programme, Horizon Europe, which incorporates the
notion of missions (Mazzucato, 2018).

In parallel to policy practices, academic literature related to sustainability has grown in recent decades.
Particularly important is the sustainable transitions literature, which is based on a technological systems
approach (Geels, 2002; 2004). Indeed, there is a consensus in the literature that innovation should be
directed towards sustainability and to address grand social challenges (Weber & Rohracher, 2012,
Mazzucato, 2018, Schot & Steinmuller, 2018, OECD, 2018), which has strong implications for innovation
policies. Traditional R&I policies based on market and systems rationales should be complemented by
policies aiming at addressing transformational failures (Weber and Rohracher, 2012), which implies not only
giving directionality to policies towards sustainability, but also strengthening other elements such as
coordination, reflexivity, and the demand-side. Whereas this literature provides a framework for linking R&I to
SDGs, it remains territorially blinded and lacks a spatial configuration among different governance levels,
including the regional level (Coenen et al., 2015). This is particularly relevant as missions are implemented
at the regional and local level and therefore effective multi-level governance should be promoted.

Changes in innovation policy rationales are not usually accompanied by measuring frameworks that link R&I
input and output with sustainability impacts (SDGs). Indeed, existing frameworks remain tied to traditional
R&l inputs and outputs (e.g., R&D expenditure as a percentage of GDP or patents per inhabitant) and,
hence, they do not facilitate the task of monitoring the role of innovation in achieving SDGs. One of the main
difficulties in adapting existing monitoring frameworks is the relevance of combining technological with non-
technological innovation for sustainability. In fact, apart from technological innovation as a key driver for
change, other innovation concepts are highlighted in the literature as relevant to SDGs (Seyfang and Smith,
2007; Van der Have and Rubalcaba, 2016; UNCTAD, 2017a; 2017b; 2018a; OECD, 2018; Mazzucato, 2018;
Miedzinski et al., 2021):

e Social innovation refers to innovation in social relationships, practices, and structures aimed to address
social needs. Although this approach overlaps with grassroots innovation, also a bottom-up approach in
which civil society has a key role, the main difference relies on the focus of social innovation on
organisational processes and practices. Solutions to achieve the Goals cannot solely be technological:
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they must also involve social innovation and collaboration with stakeholders, beyond the traditional
government-science-industry interface. Energy cooperatives are an example of this innovation approach.

e Grassroots innovation refers to innovations aimed at social needs that come from the social economy.
The actors involved in the innovation processes are civil society or communities acting at the local level
and driven by a local problem. Therefore, the novel bottom-up solutions generated are not usually scaled.
An example of this is the One Million Cistern Project, which aims to provide cisterns in a large semi-arid
region in Brazil and the technology is developed by users (i.e. farmers), which strengthen community
building (relevant to SDGs 2 and 6).

e Mission-oriented innovation: Inspired by the mission of a man on the moon, mission-oriented innovation
policies have been recently implemented to face grand social challenges such as climate change. These
missions are at the technology frontier and comprise a portfolio of R&D projects, which are not only
defined by the government but by a wide range of actors. Fighting Ebola in West Africa in 2014 is an
example of a mission-oriented innovation approach. In addition, the EU has set missions in the R&l
European Framework Programme such as Cancer, Climate-neutral and smart cities or Healthy oceans,
seas, coastal and inland waters.

¢ Inclusive or frugal innovation, which aims to incorporate poor people in the processes of innovation as
participants or consumers. Providing affordable technologies to poor people is one example of inclusive
innovation. This is quite relevant in the field of health in which we can find several examples such as the
development of a low-cost ultrasound scanner by General Electric for emerging countries or the locally
developed eye-care system that screens and detects eye diseases that Bosch has developed for the
Indian market (relevant to SDG3).

e Digitally enabled open and collaborative innovation, which relies on the concept of collaborative
innovation enabled by open access to digital resources by a wide range of actors. This approach
emphasises digital open collaboration to solve research problems. An example of these forms of
collaboration are hackathons, which co-design marathons that originated in hacker culture to speed up
the creation of solutions to certain problems.

e Sustainable Smart Specialisation Strategies (S4), as an evolution of smart specialisation strategies (S3),
which were the main regional innovation policy framework during the 2010s and base their approach on
concentrating R&I resources in activities in which regions have core capabilities and assets. It also
introduces a multi-actor process (the Entrepreneurial Discovery Process, EDP) for defining and
implementing the strategy. Recent conceptual developments plead for a rethinking of these strategies to
address better the SDGs.

All these new innovation approaches have the potential to address SDGs and differ from mainstream
innovation frameworks in giving directionality to innovation and the incorporation of non-incumbent actors
(e.g., users) to the innovation process. In addition to these approaches, transition management literature is
highly relevant to addressing sustainability (Geels, 2002; 2004; Kemp et al., 2007). This strand of the
literature adopts a multilevel perspective (MLP) on technological transitions to understand the process of
change from one system (unsustainable) to another (sustainable). This MLP identify three levels in which
changes are produced, namely, the niche level (where radical innovations take place), the sociotechnical
regimes (which constitute the existing practices) and the exogeneous landscape (broader contextual
developments that influence the socio-technical regime, such as geopolitics, demography trens, wars, socio-
economic crises, etc.). Moreover, this perspective adopts a multidimensional approach to change in which
not only technology is relevant but also changes in users’ behaviour, culture, etc.

Contrary to the innovation approaches that focused on specific sectors, sociotechnical systems, which are at
the key element of the transition management literature, do not put at the core of the systems precise
sectors or industries. They rather centre on the fulfilment of societal functions such as food, mobility, or
housing. This conceptualisation of systems has several implications (Geels, 2004):

e First, the incorporation of users to the system definition. Previous approaches (e.g Breschi and
Malerba, 1997) put emphasis on the knowledge production system and not on the demand side.

e Second, the distinction between systems (resources, tangible aspects) and actors embedded in the
systems and involved in changing processes and institutions (rules of the game).

e Third, focus on systems change and co-evolving processes of change.
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Thus, the main elements of sociotechnical systems are reflected in Figure 3 in which we can distinguish
between the technology production and diffusion subsystems. In the former, resources, technology, capital,
labour, and scientific knowledge are included, while in the latter the use of those innovations is reflected.
Both subsystems are conditioned by existing institutions, infrastructures, markets, and networks. This
configuration has also a reflection in the type of actors embedded in each of the subsystems (see Figure 4).
Thus, in the production subsystem, firms, universities, employees, and finance organizations play a key role,
whereas in the diffusion subsystem, users, consumers and civil society are the key players. Public
organisations are the key actors from the institutional side, affecting both subsystems.
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Transition management literature and sociotechnical systems are at the roots of the transformative
innovation policy framework (Schot and Steinmuller, 2018). This approach recognises the key role of
science, technology, and innovation to achieve SDGs and considers innovation policy as a process
of transformation of sociotechnical systems into a more sustainable direction. It assumes that
previous innovation approaches led to negative externalities in social and environmental areas and puts
emphasis on directionality, inclusiveness of non-incumbent actors, experimentation and learning. In terms of
its implication for SDGs, transformative innovation policy distinguishes between three types of SDGs (Schot
et al., 2018): 1) the ones that cover a range of sociotechnical systems (SDGs 3, 4, 6, 7, 9 11, 14 &15); 2) the
ones that emphasise transversal directions or directionality to be achieved in the sociotechnical systems

(SDGs 1, 2, 5, 8, 10, 12 &13); and 3) the ones that constitute the framework conditions needed for
transformation (SDGs 16 & 17) (see Figure 5).
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THE THREE FRAMES OF INNOVATION

Figure 5. Three frames of innovation (Source: Schot et al., 2018)

Summarising, the academic literature reflects the relevance of giving R&I directionality towards sustainability
and SDGs, which is translated into policy practices that differs from different approaches, both in their
rationales and in the actors involved in the R&I process.

2.3. Conceptual Framework

The analysis of the literature led to the conceptual framework of the contribution of R&l to SDGs (Figure 6).
In this framework, we can distinguish between two main building blocks:

The first one refers to the R&I system and its elements, which constitute the inputs and outputs for the
process to impact on the SDGs. In the R&I system, there are some distinctive elements, namely 1)
Technology; 2) Education; 3) Infrastructures; 4) Finance. They will define HOW research and
innovation contributes to SDGs and can be measured by input and output indicators. These elements
are shaped by actors (WHO aspect) that collaborate and interact in the R&I process: 1) Private sector
(business); 2) Public sector (government and associated agencies); 3) Knowledge actors (higher
education institutions and other organisations which aim to generate and disseminate knowledge); 4)
Citizen engagement.

In the second block, the desired impact of R&l processes is reflected in the 15 SDGs organised in the
3P’s (People, Planet and Prosperity).

In addition, the importance of framework conditions for this process of change is captured by SDGs 16
and 17. These conditions are context sensitive and should be understood on the light of national
societal, economic and political overarching conditions.
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Thus, in the R&l system we can distinguish the following elements, which constitute the HOW of the
contribution of innovation to SDGs and can be measured by input and output indicators. In the next
paragraphs we provide a justification of the importance of each of the elements and its directionality towards
the SDGs:

e Technology: this is an important driver for achieving SDGs but technology consideration as business as
usual is not enough to advance in the specific targets The challenges they display, and the more general
"sustainable development agenda" itself, challenge the prevailing focus on economic growth and the
pace of innovation in most national STI policy frameworks (OECD, 2018). In order to address SDGs,
radical innovations are needed, and the EU can exploit its technological capabilities in those directions.
For example, to underpin the green transition, the EU could rely on its technological capabilities to
improve energy productivity (EC, 2021b). Technology adoption could be relevant for countries not
situated at the technology frontier while new technological development and scaling up are needed for
sustainability (UN and EC, 2021; Matusiak et al., 2021), although innovation can create opportunities or
risks as technological development could for example affect negatively the environment (von Greible et
al, 2019). Among technologies, ICTs and space technologies are considered key drivers for SDGs
(UNCTAD, 2021). Specifically, apart from their contribution to productivity and economic growth, ICTs
can also be determinant for achieving SDGs in areas such as energy efficiency, water management and
in supporting the overall transition to a low-carbon economy (EC, 2021b). However, as it will be
presented in section 4.2, there is a need to reduce ICTs’ global footprint due to their energy-intensity, for
which technological innovations are highly relevant. In addition, the rapid adoption of ICTs could lead to
inequalities between territories and people, for which education in ICT is highly relevant (UNCTAD,
2021).

e Education: The adoption of new technologies goes hand in hand with the need of skilled people. In this
sense processes of skilling and re-skilling become essential to transformative change in the direction of
SDGs. In addition, the adoption of new technologies can lead to inequalities and job polarization
(UNCTAD, 2021). The main challenges that the EU face in terms of education for SDGs are linked to the
demographic trends, the existing gap between ICT skilled people demand and supply and to the number
of STEM graduates. With respect to ICT, additionally, ICT education is not homogeneous among
countries, leading to territorial disparities (EC, 2021b). The number of STEM graduates, who are relevant
for R&l, has increased in the last decade in the EU, although unbalances in terms of gender and territorial
dispersion still exist (EC, 2021).

e Infrastructures: Technology itself is not enough. There is a need for complementary assets to impact the
different SDGs. In this realm, energy infrastructures or ICT infrastructures, for instance, need to be
adapted to the new technological developments (UN and EC, 2021). In addition, access to key
infrastructures (ICT, energy, transportation) is a key driver for addressing inequalities (UN, 2021). We
could distinguish between basic technical infrastructures in water, energy, ICT, transport and urban
structures and R&l specialised infrastructures such R&l laboratories, demonstration facilities... (UNCTAD,
2018a).

e Finance: In countries that need to adopt existing technologies financing efforts should be put into FDI so
to acquire technologies already developed (EC and UN, 2021). In addition, disparities in STI funding
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between developed and less developed countries remain a major issue for addressing sustainability
(UNCTAD, 2018b, 2021). Finance for STI is a key element for innovation addressing SDGs. Indeed,
sustainable finance (finance to support economic growth while reducing pressure on the environment and
taking into account social aspects) should become a key policy area. In this sense, the existence of
specialised R&l finance organisations and organisations that fund entrepreneurship in SDGs core areas
are highly important (UNCTAD, 2018a).

These elements are shaped by actors (WHO aspect) that collaborate and interact in the R&I process:

Private sector: business and private actors are at the core of innovation processes, as they are
responsible of delivering innovations to the market. However, sometimes firms do not have the
capabilities needed to absorb technologies and knowledge developed by other STI actors. Therefore,
strengthening linkages and networks are relevant measures to learn and develop the needed capabilities
(UNCTAD, 2018a). Concerning the interaction between SDGs and the private sector, the literature has
detailed four areas to be promoted and further developed by firms: technology, non-financial reporting,
education, and private sector in developing countries.

Public sector: New innovation approaches aiming at achieving sustainability give a different role to the
public sector as compared to previous approaches. Indeed, in previous innovation approaches the public
sector promoted horizontal measures to strengthen the innovation system (e.g., collaborative grants)
without giving directionality to innovation. In addition, the focus on innovating more without looking at the
impacts of innovation were behind policy rationale over decades. In new and current approaches of
innovation aiming at contributing to SDGs, the public sector has a prominent role in establishing the
direction of innovation (mission-oriented approaches, Mazzucato, 2018) and in facilitating
experimentation spaces for bottom-up innovations to emerge (Schot and Steinmuller, 2018). In any case,
new innovation approaches need a multi-level governance scheme that facilitates coordination among the
different actors and government levels but also among the different ministries within a government level.
Priorities for the public sectors should concentrate on establishing a permanent observatory of changes
and trends in new, emerging, and prospective future technologies for the SDGs, and developing a
framework for channeling STI investments to projects, programmes, and initiatives with transformative
sustainable potential. Countries are investing in STI in areas such as sustainable resource management,
environmental and energy technologies. Many policies combine the goal of tackling sustainability
concerns with improving industry competitiveness in environmental-related industries, resulting in long-
term growth. Furthermore, numerous efforts employ a systems' transformation approach by strengthening
policy domain alignment, establishing collaborative policymaking procedures, and incorporating a broader
community of policy stakeholders in the development of SDGs solutions (Gregersen and Johnson, 2021;
Bowowiecki et al., 2019).

Knowledge actors: Science is necessary for addressing sustainable development. In this realm,
science quality and investment are two key features for addressing SDGs. However, scientific leadership
is not enough for SDGs and interdisciplinarity research should be fostered (EC, 2021b).

Citizen engagement: The new approaches of innovation presented in this section emphasise the role of
society in addressing grand social challenges and SDGs (Schot and Steinmuller, 2018). Indeed, they
highlight that the solutions to achieve the Agenda 2030 cannot be entirely technical: they must also
involve social innovation and collaboration with stakeholders outside the traditional interface between
government, academia, and industry (OECD, 2018). Civil society, as end-users, might provide continuity
in monitoring and data gathering, as well as address concerns that governments and their statistics
agencies typically overlook. Advances in information technology and analytical tools allow for a rigorous
multi-stakeholder review and monitoring process and citizen engagement in science (Saner et al., 2020;
UNCTAD, 2019 ). That is why education in digital skills is a driver for citizen engagement.

These dimensions include input and output indicators, but the process of innovation captured by the HOW
and the WHO have an impact on the individual SDGs, which constitutes the WHAT, the contribution of
research and innovation to SDGs organised in the 3Ps.

Finally, framework conditions, which are context sensitive and normally, refers to institutional conditions, are
highly relevant for both the R&l systems and for achieving the SDGs. These framework conditions are
captured by SDGs 16 and 17. Indicators that could contribute to the measurement of framework conditions
are, for example, quality of government or rule of law. Furthermore, the framework conditions should
consider the analysis of contextual factors that should be thoroughly analysed in order to depict the
landscape in which research and innovation actions take place. This set of preconditions could be analysed
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by reviewing different existing sources such as Eurostat, OECD, UN, UNESCO, World Bank, Freedom
House, WHO, Transparency International, IMF, Bertelsmann Stiftung, CIRI Human Rights Project,
Democracy Barometer, The Comparative Political Data Sets and Database of Political Institutions, among
others.

2.4. Collection of International good practices

This section presents some territorial initiatives that have been identified during the literature review and
illustrates the way different research and innovation policies are designed to contribute to achieve SDGs.
These practices reflect the heterogeneity of policy approaches implemented across territories and illustrate
different elements of the conceptual framework developed.

Among the initiatives identified, most were from non-European countries, and are mainly located in Asia and
Africa (UNCTAD 2017a, 2019; ESCAP, 2018; OECD, 2021). To complement the results, a search was
developed on the RIS3 platform website®, where good practices associated with the SDGs are collected.
These practices represent the application of the policy approaches identified in the literature review and
provide a complementary view of the policy cases analysed in the project. All these good practices are
presented in the table below according to the policy tool used.

Serbia S3 Serbia (Nakicenovic et al., 2021; S3 Platform) is one of five countries in the
Global Pilot Programme on STI for SDGs Roadmaps for SDGs from the
UN’s Inter-Agency Task Team on STI for the SDGs. The SDGs were
incorporated into the traditional S3 process, giving not only the final goal to
be attained, but also markers for where to begin and milestones along the
way. The analytical pillars of the methodological approach, namely:
regulatory framework, sustainable development challenges and STI
potential, bring together the difficulties and potential solutions.

Croatia S3 Croatian S3 provides a framework for fostering innovation by establishing
research and innovation infrastructure and fostering collaboration. Green
transportation, sustainable food and wood production and processing,
renewable energies, clean technologies and bio-products, health and
quality of life, and security are all aspects of the transformation policy
approach focused on sustainable development (S3 Platform).

Cyprus S3 Economic growth, social inclusion, and environmental protection are all
important components of Cyprus' Smart Specialisation Strategy, which
aims for smart, sustainable, and inclusive growth over the medium to long
term, based on knowledge and innovation, rational resource use, and high
employment, while also enhancing economic and social development and
cohesion. The Smart Specialisation Strategy of Cyprus prioritizes a number
of SDGs, both directly and indirectly (S3 Platform).

Moldova S3 The Moldavan 2020-2023 Research and Innovation Program aims to find
smart specialization niches in Moldova in order to increase the impact of
research on the economy and society. The program also includes ‘Moldova
2030' and the relevance of R&D efforts in accomplishing SDGs in the three
key sectors of economy, society, and environment (S3 Platform).

Malta S3 Malta's S3 was developed primarily on the basis of identifying economic
niches in which the country might gain a competitive advantage by
investing in innovation. Throughout the process, the notion of sustainable
development was present and implicit (S3 Platform).

5 https://s3platform.jrc.ec.europa.eu/about-us
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Norway S3 Norway has developed the “21-Processes” framework for approaching
broad-based concerns through research and innovation methods. The “21-
Processes” are all evidence-based and align with SDG 17's targets and
indicators for cross-sectoral collaboration and efforts to ensure a holistic
approach. More than a dozen solutions aimed at achieving economic,
social, and environmental sustainability have been established (S3
Platform).

Poland S3 The Polish National Smart Specialisation Strategy targets a number of
SDGs, including healthy societies, circular economies, water, climate
change, renewable energy, smart cities, sustainable transportation
systems, and industry development toward Industry 4.0 (S3 Platform).

Germany Industrial Germany has industrial policy instruments and strategies that specifically
Policy target the SDGs: High-Tech Strategy 2025, National Agency for Women
Start-ups Activities and Services (BGA), Innovation for SMEs/Central
Innovation Programme for Medium-sized Companies, Carbon Contracts for
Difference, Energy Consulting for SMEs (OECD; 2021)

Ireland SDG Ireland approved its first SDG National Implementation Plan, which run
National from 2018 to 2020. (Department of Communications, Climate Action and
Plan Environment, 2018). The Plan incorporates the 2030 Agenda into national

policy and outlines the ministries and agencies in charge of each of the
SDG targets. The SDG Policy Map and Matrix improves stakeholders'
capacity to track Ireland's progress toward specific SDGs and targets. It
also encourages and strengthens cross-government cooperation in
achieving the Goals and Targets. (Horan 2020). Ireland submitted a
Voluntary National Review of its progress on the SDGs in 2018, and the
Irish government will submit a new assessment in 2023°.

Denmark Agenda The Danish Department of Finance is in charge of coordinating national
2030 implementation and monitoring of the 2030 Agenda and the SDGs in
Denmark. The department works with other departments to integrate the
SDGs into national policy in their respective areas of responsibility. The
Danish innovation system is doing rather well in terms of SDG performance
metrics, but there are still huge difficulties to overcome before the 2030
targets are met, particularly in the areas of sustainable cities, consumption,
production, climate action, and life below water (Gregersen and Johnson,
2021).

Finland Mobility Finland is developing the emergence and consolidation of a unique mode
Strategy of transportation known as mobility-as-a-service, as well as the policies that
underpin and influence it in Finland. This initiative arose from a
convergence of top-down and bottom-up activities, in which a ministry-level
system-oriented approach interacted with entrepreneurial initiatives. The
development of this strategy involves moving from a concept of
environmental and economic sustainability towards a sustainability that
also includes citizens as users (Kanger and Kivimaa, 2018).

Table 1. List of international good practices

5 https://sustainabledevelopment.un.org/vnrs/#VNRDatabase
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2.5. Previous measuring frameworks and trade-offs

The literature review has made it clear that there is a lack of measuring frameworks and indicators that focus
on the contribution of R&l to SDGs. However, even if only partially, some of the documents shed some light
on and provide examples of indicators that could contribute to build and populate the conceptual framework
proposed in this study (section 2.3).

Table 2 below (and full table in Annex 1) provides different documents aiming at measuring the linkages
between some dimensions of R&l with SDGs. The table summarises the dimensions involved, the type of
indicators used for measuring and the focus on type of indicators (inputs, outputs or impact indicators).

Source Framework dimensions Type of indicators | Focus
(index / dashboard / | (input/output/
qualitative / | impact)
quantitative)

Correa (2014) Prosperity Technology, Private Quantitative indicators Input/output

sector, Public sector,
Institutions, Knowledge

organisations, Networks

Costa et al (2021) Social, economic, environmental Quantitative indicators  Input/output
sustainability

European 3Ps, Governance, Private Index, quantitative  Input/output/impact
Commission et al. actors, Innovation indicators

(2022)

Eurostat (2021) 3Ps Quantitative indicators  Impact

IATT-STI (2017). 3Ps related to science, Quantitative indicators Input/output

technology and innovation

UNCTAD (2018) Prosperity, Private  actors, Quantitative and Input/output/impact
Technology, education, Policy qualitative indicators
and Institutions

UNCTAD (2021) Prosperity, Private  actors, Index, quantitative  Input/output
infrastructure, education, indicators
technology, finance

WIPO (2021) Prosperity, Private  actors, Index, guantitative  Input/output
Knowledge organisations, indicators
institutions, infrastructure,

education, technology, networks

Table 2. Relevant measuring frameworks

The documents analysed varied regarding the focus they place on inputs, outputs and impact. In addition,
several sources provide frameworks that have been used to compute indices that combine input, output and,
in some cases, impact indicators: the Transitions Performance Index, the Readiness for Frontier
Technologies Index and the Global Innovation Index. Some of them are more oriented towards the SDGs,
and hence, have a larger focus on the SDGs (and hence on impact), while in others, the focus is on the input
and output dimensions of innovation.

In some cases, the documents explicitly explore the links between STI inputs and outputs to achieve at

least one SDG (Correa, 2014) or the general link between innovation and SDGs (Costa et al, 2021).
Finally, the literature on interactions and trade-offs is focused on SDGs interactions (Bennich et al., 2020) or
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interactions between economic activities & SDGs (van Zanten & van Tulder, 2021). Van Zanten and van
Tulder (2021) conduct a systematic review of the literature to analyse the interactions between individual
economic activities and the economic, social, and environmental dimensions of sustainable development,
concluding that studies on agricultural, industrial, and manufacturing activities predominantly assess their
negative impacts on environmental development, while the literature on services activities emphasises
contributions to economic and social development. However, they also recognise positive impacts of these
economic sectors on the SDGs. Particularly, they mention the importance of agriculture, forestry, and fishing
for addressing SDGs 2.1, 2.2, 2.4, 7.1, 7.2, 12.2, 14.4 although innovation and development of these
economic activities should be directed towards sustainable food production systems and to protect
biodiversity and the negative impacts on the environment.

In the same vein, manufacturing contributes in a positive way to economic development, innovation, access
to energy, food, medicines, building materials among others, with a direct impact on the prosperity and
people layers of SDGs. However, manufacturing affects negatively the planet layer. ICT activities play a
strong role in development, although they present trade-offs in terms of energy consumption and its derived
impact on GHG emissions and job polarisation. However, these authors argue that the relationship between
GHG emissions and ICT will be positive over time, with the development of smarter systems, transportation
systems among others. Therefore, investments in these technologies become fundamental for addressing
the 3Ps. They also conclude that economic activities, in general, have the potential to particularly advance
SDGs related to industrialisation and the development of infrastructure, economic productivity, urbanization
and transport, and power generation and distribution, while negatively affecting environment and health
related SDGs, especially due to GHG emissions.

2.6. Key uptakes

The analysis of the results from the literature review led to several conclusions summarised in the box below.

Key Uptakes from literature review

e There is a wide number of publications about R&I on the one hand and SDGs on the other,
but a limited number of them focus on the link between these two concepts.

e Literature highlights some elements of the R&I process that are relevant for achieving the
SDGs. Among these elements we can differentiate between the HOW: technology, finance,
education and infrastructures and the WHO, that is, the actors embedded in the innovation
process: private sector, knowledge organisations, public sector, and citizens.

e The contribution of R&l to SDGs is therefore not straightforward. The literature review and
the conceptual model proposed illustrate how there is not a single element of a R&l
contribution to the SDGs but a systemic approach in which different elements from and input
and output perspective interact to this contribution. Therefore, it is important to include a
holistic view when analysing this approach in a specific context.

e The role of the public sector becomes essential to give directionality to innovation towards
sustainability. Giving directionality to the innovation process towards the 3Ps (Prosperity,
People and Planet), means incorporating new actors, changing behaviour of previous
existing ones, and strengthening different inputs and outputs of each R&l dimension
relevant for sustainability.

e There is a lack of approaches to measure their interaction. Indeed, measuring approaches
and indicators address either traditional R&I metrics of inputs and outputs or monitoring of
SDGs, either individually considered or combined. In addition, there are some dimensions,
such as citizen engagement, that are very difficult to capture with quantitative indicators.

e Thereis abias towards metrics related to the contribution of R&I to the Planet and Prosperity
dimensions, with less emphasis on People.

e The literature highlights the importance of considering the interactions among different
SDGs and therefore it seems to be more feasible to implement a measurement approach at
the 3Ps layer instead of each individual SDG.
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e The proposed framework resulting from the literature review emphasises the directionality of
R&D to SDGs which gives complexity to the definition of individual indicators addressing
specific SDGs, whereas a more in-depth analysis would be needed in order to assign specific
contributions to individual SDGs. This also leaves room for the definition of new indicators
at a higher level of granularity.

Box 1. Key uptakes from Literature Review

3. Inventories of Indicators

Based on the conceptual framework, the next step was to develop inventories of indicators relevant for the
SDGs. The consortium has been working on developing an extended list of indicators including data files
from multiple sources, providing useful information that can capture the contribution of national R&I activities
to the achievement of SDGs.

Some indicators could be understood as input or output depending on the HOW and WHO category we are

applying. To provide clarity to the inventories, the indicators have been classified as “inputs”, “outputs” and
“‘impacts”, although it is important to consider the interactive nature of these categories:

o Input indicators generally refer to the resources committed to innovation, including the investment in R&D
and intellectual capital but they may also capture other drivers of innovation performance, such as
framework conditions.

o Output indicators capture the results of research and innovation investments and activities, for example
scientific output, new products, new process, etc.

e Impact indicators capture the effects of research and innovation on the economy, environment, and
society, consequently on the achievement (or not) of the goals.

In total, the inventory includes 211 indicators corresponding to R&I activities and results: 40 in the
People dimension, 105 in the Planet dimension, and 66 in the Prosperity dimension (Figure 7). 90 indicators
are seen as indicators measuring inputs, and 121 indicators as measuring outputs. For the People and
Prosperity dimensions, the number of indicators measuring outputs outweighs the number of indicators
measuring inputs by almost a factor of two, for the Planet dimension the number of indicators measuring
inputs is slightly higher than the number of indicators measuring outputs.
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Figure 7. Indicator inventory: number of R&I indicators by inputs and outputs

All R&l indicators are linked to at least one HOW element, some indicators even to two or more. We see that
overall, 82 indicators can be linked to Technology, 68 to Finance, 46 to Infrastructures, and 27 to Education
(Figure 8). Indicators linked to Technology are the largest group in both the People and Prosperity
dimensions, whereas in the Planet dimension the indicators linked to Finance are the largest group.
Indicators linked to Education are the smallest group in both the Planet and Prosperity dimensions, whereas
in the People dimensions the indicators linked to Infrastructures are the smallest group.
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Figure 8. Indicator inventory: number of R&I indicators by HOW category

All R&l indicators are linked to at least one WHO element, some indicators even to two or more. We see that
overall, 130 indicators can be linked to Private sector, 79 to Knowledge actors, 50 to Public sector, and 13 to
Citizen engagement (Figure 9). Indicators linked to Private sector are the largest group in both the Planet
and Prosperity dimensions, whereas in the People dimension the indicators linked to Knowledge actors are
the largest group. Indicators linked to Citizen engagement are the smallest group in all 3 P dimensions.
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Citizen engagement ® Total number of indicators

Figure 9. Indicator inventory: number of R&I indicators by WHO category

3.1. Selection of recommended indicators to be included in the database

For the selection of the final list of recommended indicators to be included in the database, additional quality
criteria have been used to select those indicators that best meet these criteria.

Indicators are first scored as follows:
o Data are available for most Member States:
— A score of 3 if data are available for all Member States
— A score of 1 if data are available for at least 20 Member States
— A score of 0 otherwise
o Data are available for most years:
— A score of 3 if data are available for at least 8 years

— A score of 1 if data are available for at least 5 years
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— A score of 0 otherwise
e Data are sufficiently recent:
— A score of 3 if data are available for 2020 or after
— A score of 1 if data are available for 2018 or 2019
— A score of 0 otherwise
e Data are updated at least once every two years:
— A score of 3 if updated annually
— A score of 1 if updates once every two years
— A score of 0 otherwise
¢ Relevance of the indicator for the framework:
— A score of 5 if considered to be of high relevance
— A score of 2 if considered to be of medium relevance
— A score of 1 if considered to be of low relevance
e Data are relevant for the respective P, SDG, or target
— A score of 5 if considered to be of high relevance
— A score of 2 if considered to be of medium relevance
— A score of 1 if considered to be of low relevance
Indicators then receive two aggregate scores:
e A score for Data which is the aggregate score of the first four criteria
e A score for Relevance which is the aggregate score of the last two criteria
The overall score is then calculated as follows, but only for those indicators where the Data score is at least
9: by taking the sum of the Data score divided by its maximum score of 12 and three times the Relevance
score divided by its maximum score of 10:
Final score = ( Data score / 12 ) + 3 x ( Relevance score /10)

For the Planet dimension, which has the highest number of indicators, the top 33% indicators are then
recommended to be included in the final list of indicators, for the People and Prosperity dimension the top
50% indicators are then recommended to be included in the final list of indicators.

3.2. Final list of recommended indicators

Individual and aggregate scores are included in the separate excel files. In total 114 R&l indicators are
recommended to be included in the database, of which 23 for the People dimensions, 43 for the Planet
dimension, and 48 for the Prosperity dimension (Figure 10). Of these, 54 indicators are seen as indicators
measuring inputs, and 60 indicators as measuring outputs. For the People dimension, the number of
indicators measuring outputs outweighs the number of indicators measuring inputs by a factor of two, for the
Prosperity dimension numbers of input and output indicators are almost equal, and for the Planet dimension
the number of indicators measuring inputs is higher than the number of indicators measuring outputs.
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Figure 10. Recommended R&l indicators by inputs and outputs

Indicators linked to Technology are the largest group in both the Planet and Prosperity dimensions, but in the
Planet dimension the number of Finance indicators is equally high (Figure 11). In the People dimension the
indicators linked to Education are the largest group. Indicators linked to Education are the smallest group in
both the Planet and Prosperity dimensions, whereas in the People dimensions the indicators linked to
Infrastructures are the smallest group.
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Figure 11. Recommended R&l indicators by HOW category

Indicators linked to Private sector are the largest group in both the People and Prosperity dimensions,
whereas in the Planet dimension the indicators linked to Knowledge actors are the largest group (Figure 12).
Indicators linked to Citizen engagement are the smallest group in all 3 P dimensions; there are no indicators
for Citizen engagement in Planet and Prosperity
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Planet 23 26
Prosperity 34 - 15
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Figure 12. Recommended R&l indicators by WHO category
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Tables 3 to 5 include the recommended indicators for the People, Planet and Prospertity dimensions. The

non-included indicators, those that did not pass the selection criteria, are included in Annex 4.

Indicators People dimension

Graduates
graduates)

in Tertiary Education (percentage of total

Graduates in the field of Agriculture, forestry, fisheries and
veterinary not further defined per thousand population

Graduates in the field of Health and welfare per thousand
population

Graduates in the field of Information and Communication
Technologies per thousand population

Graduates in the field of Natural sciences, mathematics and
statistics per thousand population

Number of patents related to SDG1 End poverty in all its
forms everywhere

Number of patents related to SDG2 Zero Hunger

Number of patents related to SDG3 Good Health and Well-
being

Number of patents related to SDG4 Quality Education

Number of patents related to SDG5 Gender Equality

R&D expenditures in C10_C11 Manufacture of food products
and beverages

R&D expenditures in C13 Manufacture of textiles

R&D expenditures in C21 Manufacture of basic
pharmaceutical products and pharmaceutical preparations

R&D expenditures in J58 Publishing activities

R&D expenditures in P85 Education
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HOW
Dimension

Education

Education

Education

Education

Education

Technology

Technology

Technology

Technology

Technology

Finance

Finance

Finance

Finance

Education,
Finance

WHO
Dimension

Public sector,
Knowledge
actors

Public sector,
Knowledge
actors

Public sector,
Knowledge
actors

Public sector,
Knowledge
actors

Public sector,
Knowledge
actors

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Public sector

Type of

Indicator

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

Input

Input

Input

Input

Input



Indicators People dimension

R&D expenditures in Q86 Human health activities
Researchers in C10_C11 Manufacture of food products and

beverages

Researchers in C13 Manufacture of textiles

Researchers in C21 Manufacture of basic pharmaceutical

products and pharmaceutical preparations

Researchers in J58 Publishing activities

Researchers in P85 Education

Researchers in Q86 Human health activities

Share of female students enrolled in higher education
(ISCED 7: Master's or equivalent level) and ISCED 8:
Doctoral or equivalent level)

Table 3. Recommended indicators for the People dimension

Indicators Planet dimension

Development of environment-related technologies, % all
technologies

Development of environment-related technologies, inventions
per capita

Energy productivity (GDP/gross inland energy consumption,
€/toe)

Environmentally related tax revenue, percentage of total tax
revenue
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HOW
Dimension

Finance

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Education

Technology

Education

HOW
Dimension

Technology

Technology

Technology

Finance

WHO
Dimension

Public sector

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Public sector,
Knowledge
actors

Public sector,
Knowledge
actors

Public sector,
Knowledge
actors
Knowledge
actors, Citizen
engagement
WHO
Dimension
Knowledge
actors
Knowledge
actors

Private  sector,

Public sector

Public sector

Type of

Indicator

Input

Output

Output

Output

Output

Output

Output

Input

Type of

Indicator

Output

Output

Output

Input



Indicators Planet dimension

Government Budget Allocations for R&D (GBARD) in Energy
(% of GDP)

Government Budget Allocations for R&D (GBARD) in
Environment (% of GDP)

ISO 14001 certificates

Material productivity (GDP/Domestic Material Consumption,
€/kg)

Publication specialisation index in SDG12

Publication specialisation index in SDG13

Publication specialisation index in SDG14

Publication specialisation index in SDG15

Publication specialisation index in SDG6

Publications by Field of Research (FOR) for Earth, biological

and environmental sciences, and related

Publications by Field of Research (FOR) for Ecology,
biological and environmental sciences, and related

Publications by Field of Research (FOR) for Engineering,
commerce, business, management and related

Publications by Field of Research (FOR) for environmental

sciences, health, engineering, and related

Publications per capita SDG12

Publications per capita SDG13

Publications per capita SDG14

Publications per capita SDG15
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Dimension

Finance

Finance

Technology

Technology

Education

Education

Education

Education

Education

Technology

Technology

Technology

Technology

Technology

Technology

Technology

Technology

WHO
Dimension

Public sector

Public sector

Private sector

Private  sector,
Public sector

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge

Type of

Indicator

Input

Input

Input

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output



Indicators Planet dimension

Publications per capita SDG6

R&D expenditures in A Agriculture, forestry and fishing

R&D expenditures in C Manufacturing

R&D expenditures in C10_C11 Manufacture of food products
and beverages

R&D expenditures in C13-C15 Manufacture of textiles,
wearing apparel, leather and related products

R&D expenditures in C17 Manufacture of paper and paper
products

R&D expenditures in C301 Building of ships and boats

R&D expenditures in C31 Manufacture of furniture

R&D expenditures in D35_E36 Electricity, gas, steam and air
conditioning supply; water collection, treatment and supply

R&D expenditures in E37-E39
management, remediation activities

Sewerage, waste

R&D expenditures in | Accommodation and food service
activities

Renewable energy public RD&D budget, % total energy
public R&D

Researchers in A Agriculture, forestry and fishing

Researchers in C Manufacturing

Researchers in C10_C11 Manufacture of food products and

beverages

Researchers in C13-C15 Manufacture of textiles, wearing
apparel, leather and related products
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Dimension

Technology

Finance

Finance

Finance

Finance

Finance

Finance

Finance

Finance

Finance

Finance

Finance

Infrastructures

Infrastructures

Infrastructures

Infrastructures

WHO
Dimension

actors

Knowledge
actors

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Public sector

Private
Knowledge
actors

Private
Knowledge
actors

Private
Knowledge
actors

Private
Knowledge
actors

sector,

sector,

sector,

sector,

Type of

Indicator

Output

Input

Input

Input

Input

Input

Input

Input

Input

Input

Input

Input

Input

Input

Input

Input



Indicators Planet dimension

Researchers in C17 Manufacture of paper and paper
products

Researchers in C301 Building of ships and boats

Researchers in C31 Manufacture of furniture

Researchers in D35_E36 Electricity, gas, steam and air
conditioning supply; water collection, treatment and supply

Researchers in E37-E39 Sewerage, waste management,
remediation activities

Researchers in | Accommodation and food service activities

Air emissions by fine particulate matter (PM2.5) in Industry

Eco-innovation related media coverage (per number of
electronic media)

Eco-innovation related patents (per min pop)

Table 4. Recommended indicators for the Planet dimension

Indicators Prosperity dimension

Al-related PCT patent applications

Biotech-related PCT patent applications

Design applications per billion GDP

Development of environment-related
percentage of all technologies

technologies,

Exports of medium and high technology products as a share
of total product exports
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HOW

Dimension

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Education

Technology

HOW
Dimension

Technology

Technology

Technology

Technology

Technology

WHO
Dimension

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private sector

Citizen
engagement

Private sector

WHO

Dimension

Private sector

Private sector

Private sector

Public sector

Private sector

Type of

Indicator

Input

Input

Input

Input

Input

Input

Output

Input

Output

Type of

Indicator

Output

Output

Output

Output

Output



HOW WHO
Dimension Dimension

Indicators Prosperity dimension Type of

Indicator

ICT specialists (as a percentage of total employment) Infrastructures Private  sector, Input

Knowledge

actors
ICT-related PCT patent applications Technology Private sector Output
Medical-related PCT patent applications Technology Private sector Output
Nanotech related PCT patent applications Technology Private sector Output
Patents related to SDG10 Technology Private sector Output
Patents related to SDG11 Technology Private sector Output
Patents related to SDG7 Technology Private sector Output
Patents related to SDG8 Technology Private sector Output
Patents related to SDG9 Technology Private sector Output
Pharmaceuticals related PCT patent applications Technology Private sector Output
Publications by Field of Research (FOR) for applied and Technology Knowledge Output
labour economics, and related actors
Publications by Field of Research (FOR) for information Technology Knowledge Output
sciences, economics, and related actors
Publications by Field of Research (FOR) for materials, Technology Knowledge Output
electrical and electronic engineering, chemistry, and related actors
Publications by Field of Research (FOR) for studies in human Technology Knowledge Output
society and economics, and related actors
Publications by Field of Research (FOR) for studies in human Technology Knowledge Output
society and geography, engineering and built environment, actors
and related
R&D expenditures financed by the business sector Finance Private sector Input
R&D expenditures financed by the government sector Finance Public sector Input
R&D expenditures financed by the higher education sector Finance Public sector Input
R&D expenditures in B Mining and quarrying Finance Private sector Input
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Indicators Prosperity dimension

R&D expenditures in C30 Manufacture of other transport
equipment

R&D expenditures in K Financial and insurance activities

R&D expenditures in M71 Architectural and engineering
activities; technical testing and analysis

R&D expenditures in the business sector

R&D expenditures in the government sector

R&D expenditures in the higher education sector

R&D personnel in the business sector

R&D personnel in the government sector

R&D personnel in the higher education sector

Researchers in B Mining and quarrying

Researchers in C30 Manufacture of other

equipment

transport

Researchers in K Financial and insurance activities

Researchers in M71 Architectural and engineering activities;

technical testing and analysis

Researchers in the business sector

Researchers in the government sector

Researchers in the higher education sector
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HOW
Dimension

Finance

Finance

Finance

Finance

Finance

Finance

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

Infrastructures

WHO
Dimension

Private sector

Private sector

Private sector

Private sector

Public sector

Public sector

Private sector

Public sector

Public sector

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Private  sector,
Knowledge
actors

Public sector,
Knowledge
actors

Public sector,
Knowledge
actors

Type of

Indicator

Input

Input

Input

Input

Input

Input

Input

Input

Input

Input

Output

Output

Output

Input

Input

Input



HOW WHO
Dimension Dimension

Indicators Prosperity dimension Type of

Indicator

Resource productivity: Domestic Material Consumption Technology Private  sector, Output
(DMC) in Euros per kg Public sector

Share of enterprises that introduced a business process Technology Private sector Output
innovation

Share of enterprises that introduced a product innovation Technology Private sector Output
Total R&D expenditures of all sectors Finance Private  sector, Input

Public sector

Total R&D personnel in all sectors Infrastructures Private  sector, Input
Public sector,
Knowledge
actors

Total Researchers in all sectors Infrastructures Private  sector, Input
Public sector,
Knowledge
actors

Trademark applications per billion GDP Technology Private sector Output

Venture capital expenditures (percentage of GDP) Finance Private sector Input

Table 5. Recommended indicators for the Prosperity dimension

As part of the impact side of the framework, the SDG indicators from Eurostat have been divided by the 3P
dimensions as follows:

People at risk of poverty or social exclusion 1. Poverty People
People at risk of income poverty after social transfers 1. Poverty People
Severely materially deprived people 1. Poverty People
People living in households with very low work intensity 1. Poverty People
In work at-risk-of-poverty rate 1. Poverty People
Population living in a dwelling with a leaking roof, damp walls, 1. Poverty People

floors or foundation or rot in window frames or floor

Obesity rate 2. Agriculture & nutrition People
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Agricultural factor income per annual work unit (AWU) 2. Agriculture & nutrition People

Government support to agricultural research and 2. Agriculture & nutrition People
development

Area under organic farming 2. Agriculture & nutrition People
Harmonised risk indicator for pesticides (HRI1) 2. Agriculture & nutrition People
Ammonia emissions from agriculture 2. Agriculture & nutrition People
Healthy life years at birth 3. Health People
Share of people with good or very good perceived health 3. Health People
Smoking prevalence 3. Health People
Standardised death rate due to tuberculosis, HIV and 3. Health People
hepatitis

Standardised avoidable mortality 3. Health People
Self-reported unmet need for medical care 3. Health People
Early leavers from education and training 4. Education People
Tertiary educational attainment Y25-34 4. Education People
Pa)rticipation in early childhood education (from 3 years old 4. Education People
on

Underachievement in reading, maths and science 4. Education People
Adult participation in learning 4. Education People
Share of adults having at least basic digital skills 4. Education People
Physical and sexual violence to women 5. Gender equality People
Gender pay gap in unadjusted form 5. Gender equality People
Gender employment gap 5. Gender equality People
Inactive population due to caring responsibilities 5. Gender equality People
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Seats held by women in national parliaments and 5. Gender equality People
governments

Positions held by women in senior management 5. Gender equality People
Population having neither a bath, nor a shower, nor indoor 6. Water Planet

flushing toilet in their household

Population connected to at least secondary waste water 6. Water Planet
treatment

Biochemical oxygen demand in rivers 6. Water Planet
Nitrate in groundwater 6. Water Planet
Phosphate in rivers 6. Water Planet
Water exploitation index, plus (WEI+) 6. Water Planet
Primary & final energy consumption 7. Energy Prosperity
Final energy consumption in households per capita 7. Energy Prosperity
Energy productivity 7. Energy Prosperity
Share of renewable energy in gross final energy consumption 7. Energy Prosperity
Energy import dependency 7. Energy Prosperity
Population unable to keep home adequately warm 7. Energy Prosperity
Real GDP per capita 8. Economy & labour Prosperity
Investment share of GDP 8. Economy & labour Prosperity
Young people neither in employment nor in education and 8. Economy & labour Prosperity
training

Employment rate 8. Economy & labour Prosperity
Long-term unemployment rate 8. Economy & labour Prosperity
People killed in accidents at work 8. Economy & labour Prosperity
Gross domestic expenditure on R&D 9. Infrastructure & innovation Prosperity
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R&D personnel 9. Infrastructure & innovation Prosperity
Patent applications to the European Patent Office (EPO) 9. Infrastructure & innovation Prosperity
Share of busses and trains in total passenger transport 9. Infrastructure & innovation Prosperity
Share of rail and inland waterways in total freight transport 9. Infrastructure & innovation Prosperity
Air emission intensity from industry 9. Infrastructure & innovation Prosperity
Purchasing power adjusted GDP per capita 10. Inequality Prosperity
Gross disposable income of households per capita 10. Inequality Prosperity
Relative median at-risk-of-poverty gap 10. Inequality Prosperity
Income quintile share ratio 10. Inequality Prosperity
Income share of the bottom 40 % of the population 10. Inequality Prosperity
Asylum applications 10. Inequality Prosperity
Overcrowding rate 11. Cities Prosperity
Population living in households considering that they suffer 11. Cities Prosperity
from noise

Settlement area per capita 11. Cities Prosperity
Road traffic deaths 11. Cities Prosperity
Exposure to air pollution by particulate matter 11. Cities Prosperity
Recycling rate of municipal waste 11. Cities Prosperity
Consumption of hazardous and non-hazardous chemicals 12. Consumption & production Planet
Resource productivity and domestic material consumption 12. Consumption & production Planet
(DMC)

Average CO2 emissions per km from new passenger cars 12. Consumption & production Planet
Circular material use rate 12. Consumption & production Planet
Generation of waste excluding major mineral wastes 12. Consumption & production Planet
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Gross value added in environmental goods and services 12. Consumption & production Planet
sector

Greenhouse gas emissions 13. Climate Planet
Greenhouse gas emissions intensity of energy consumption 13. Climate Planet
Mean near surface temperature deviation 13. Climate Planet
Climate-related economic losses 13. Climate Planet
Contribution to the international 100bn USD commitment on 13. Climate Planet

climate related expending

Population covered by the Covenant of Mayors for Climate 13. Climate Planet
and Energy signatories

Surface of marine sites designated under Natura 2000 14. Oceans Planet
Estimated trends in fish stock biomass 14. Oceans Planet
Assessed fish stocks exceeding fishing mortality at maximum 14. Oceans Planet

sustainable yield (Fmsy)

Bathing sites with excellent water quality 14. Oceans Planet
Global mean ocean surface acidity 14. Oceans Planet
Marine waters affected by eutrophication 14. Oceans Planet
Share of forest area 15. Ecosystems Planet
Surface of terrestrial sites designated under Natura 2000 15. Ecosystems Planet
Soil sealing index 15. Ecosystems Planet
Estimated soil erosion by water - area affected by severe 15. Ecosystems Planet

erosion rate

Common bird index 15. Ecosystems Planet
Grassland butterfly index 15. Ecosystems Planet
Standardised death rate due to homicide 16. Institutions Framework
Population reporting occurrence of crime, violence or 16. Institutions Framework
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vandalism in their area

General government total expenditure on law courts 16. Institutions Framework
Perceived independence of the justice system 16. Institutions Framework
Corruption Perceptions Index 16. Institutions Framework
Population with confidence in EU institutions 16. Institutions Framework
foicial development assistance as share of gross national 17. Global partnership Framework
income

EU financing to developing countries 17. Global partnership Framework
EU imports from developing countries 17. Global partnership Framework
General government gross debt 17. Global partnership Framework
Shares of environmental taxes in total tax revenues 17. Global partnership Framework
Share of households with high-speed internet connection 17. Global partnership Framework

Table 6. List of SDG indicators from Eurostat

4. Datasets

For both the SDG and R&l indicators, data have been extracted from several data sources (among others,
Eurostat, OECD, UN) and stored in one database. The database includes data for 621 indicators of which:

e 113 SDG indicators from Eurostat

e 322 SDG indicators from the UN

e 200 Ré&l indicators

The total number of observations in the database equals 73,418. Data are stored in one Excel file, with
indicators and countries included in separate rows and data for different years in columns. The database
includes additional information.

e Column A: code of variables

e Column B: full name of variable

e Column C: code + description of variable

e Column D: 2-digit ISO country code

» Column E: county name
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e Columns F-H: the SDG and R&l indicators are split into two categories. The database includes three
dummies highlighting the kind of indicator:

— Dummy for R&D and SDG includes two values: ‘R&l" and ‘SDG’
— Dummy for SDGs includes two values: ‘SDG’ and ‘non-SDG
— Dummy for R&l includes two values: ‘R&I’ and ‘non-R&I’
e Columns I-K: three dummies for each of the P dimensions:
— Dummy for People includes two values: ‘people’ and ‘non-people’
— Dummy for Planet includes two values: ‘planet’ and ‘non-planet’
— Dummy for Prosperity includes two values: ‘prosperity’ and ‘non-prosperity’
e Column L: web link to source of the data
e Column M: name of data provider
e Column N: SDG goal for each SDG indicator
e Column O: target for each SDG indicator
e Column P: number of each SDG indicator
e Column Q: dummy for SDG goals or R&l indicators
e Columns S-V: dummy (1, 0) for each of the HOW elements
e Columns W-Z: dummy (1,0) for each of the WHO elements
e Columns AA-AZ: data values and flags for years 2010 — 2022
e Columns BA-BM: more detailed sources for the SDG indicators from the UN

e Columns BN-FK: indicator specific information covering 102 secondary factors designed to improve the
understanding of indicators (description), such as units, gender, age, and other critical variables

As the SDG indicators from both Eurostat and the UN are already available in easily accessible databases
online’, we focus here on the R&l indicators. The previous Chapter presented a list of R&I indicators to be
included in the database building on several selection criteria of which was one was data availability. When
extracting the data from different sources, it turned out often data, which were assumed to be available, were
not that easy to extract or simply not available. So instead, a more practical approach was used extracting
data for those recommended R&lI indicators for which data could easily be extracted from public sources but
also for several R&I indicators not recommended to be included to enrich the database. For some of the
recommended R&D indicators data would have to be compiled, e.g. data on patents related to the individual
SDGs, work not within the scope of this study as the collection of primary data was not foreseen. The R&l
indicators included in the database are shown in Annex 3. Several indicators using bibliometric data have
been included as these data have been made available by DG RTD; where relevant an indication has been
included for which indicator in the inventory these could be seen as a proxy.

A relatively large number of the recommended R&I indicators are not included in the database. As shown in
Annex 5, of the 114 R&l recommended indicators, 82 indicators are included in the database, 3 indicators
could be calculated by aggregating the related indicators capturing activities in the business, government

7 https://ec.europa.eu/eurostat/web/sdi/database and https://unstats.un.org/sdgs/dataportal/database
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and higher education sectors, and 5 indicators could be calculated by combining the data on scientific
publications by SDG with data on population. For 24 indicators data are not available from accessible
(public) sources, including 10 indicators on patents by individual SDG, 5 indicators on the publication
specialisation index by individual SDG, and 9 indicators on publications by individual Fields of Research.

Overall data availability for 2010-2022 is relatively good at 66.7% for all European countries (Table 7), but for
2021 and 2022 data availability is quite poor. Data availability is higher at 72.6% for the R&l indicators (Table
8) compared to 57.8% for the SDG Indicators (Table 9). For 2010-2020 average data availability is almost
78% for all indicators and about 85% for the R&I indicators (calculated as the average of the percentage
shares for all countries for the years 2010 to 2020).

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Average

AT 76.6% 78.0% 73.8% 81.1% 78.4% 84.9% 79.4% 81.6% 76.1% 81.2% 65.2% 11.3% 0.2%  66.8%

BE 79.1% 75.3% 74.6% 79.7% 78.0% 82.8% 81.0% 79.4% 77.0% 77.8% 62.3% 115% 0.2% 66.1%

BG 77.1% 74.8% 74.8% 77.7% 79.4% 82.6% 82.7% 79.5% 79.0% 77.5% 63.4% 11.2% 0.2% 66.1%

CY 82.4% 79.8% 78.9% 82.5% 84.5% 85.4% 83.4% 80.4% 79.6% 80.9% 66.2% 9.4% 0.2% 68.7%

CZ 79.1% 77.6% 79.8% 82.3% 84.7% 86.2% 82.5% 81.9% 80.1% 80.2% 68.5% 11.6% 0.2%  68.8%

DE 75.6% 755% 74.6% 78.7% 80.0% 84.3% 81.3% 81.5% 79.8% 82.2% 64.4% 12.7% 0.2% 67.0%

DK 77.5% 76.9% 77.1% 80.5% 81.7% 86.3% 83.8% 81.7% 77.1% 80.9% 66.4% 11.6% 0.3% 67.8%

EE 80.0% 78.5% 78.0% 81.2% 82.8% 83.5% 83.0% 80.4% 79.1% 76.9% 63.6% 11.2% 0.3% 67.6%

EL 70.9% 75.5% 71.6% 77.5% 76.9% 82.6% 78.0% 78.4% 74.3% 80.4% 66.3% 9.8% 0.2% 64.8%

ES 79.8% 75.8% 78.4% 80.3% 81.6% 85.5% 85.8% 83.2% 82.8% 84.6% 65.8% 11.6% 0.2% 68.9%

FI 77.4% 74.5% 75.1% 79.6% 80.7% 82.7% 83.2% 79.4% 77.9% 77.9% 61.3% 11.1% 0.2%  66.2%

FR 80.9% 76.4% 78.1% 79.4% 76.2% 81.1% 85.6% 82.6% 78.6% 75.8% 64.1% 10.2% 0.2%  66.9%

HR 77.0% 76.0% 76.6% 80.6% 82.3% 84.7% 83.6% 81.3% 79.9% 81.6% 69.9% 11.9% 0.2% 68.1%

HU 79.9% 77.0% 77.4% 80.1% 82.5% 83.1% 82.0% 79.4% 78.1% 80.0% 64.6% 9.2% 0.2% 67.2%

IE 76.3% 76.7% 74.8% 78.8% 77.1% 84.2% 77.9% 79.8% 76.6% 79.6% 65.0% 11.6% 0.2%  66.1%

IT 78.8% 76.2% 76.5% 79.0% 81.6% 83.6% 84.2% 79.4% 79.9% 79.0% 65.5% 12.1% 0.2% 67.4%

LT 77.2% 76.6% 77.3% 79.6% 80.9% 83.0% 82.2% 79.9% 79.9% 78.8% 63.7% 9.6% 0.2% 66.8%

LU 76.3% 75.4% 75.1% 79.3% 79.4% 81.2% 78.3% 77.9% 74.7% 76.8% 64.2% 9.4% 0.2% 65.3%

LV 78.4% 75.3% 76.7% 78.8% 80.5% 82.6% 81.5% 79.6% 78.7% 79.8% 65.1% 11.7% 0.2%  66.8%

MT 78.2% 77.5% 77.4% 81.0% 82.4% 83.2% 83.7% 81.4% 80.0% 80.7% 65.3% 9.8% 0.2% 67.8%

NL 80.0% 78.5% 78.9% 77.4% 79.2% 81.8% 80.2% 77.7% 77.6% 77.6% 64.8% 9.8% 02% 66.4%

PL 75.6% 74.6% 75.9% 78.2% 80.2% 82.4% 83.1% 79.7% 785% 785% 64.0% 9.6% 0.2% 66.2%

PT 78.6% 76.5% 76.5% 78.7% 79.5% 83.5% 85.2% 82.6% 81.5% 81.1% 69.2% 9.6% 02% 67.9%
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Average

RO 75.7% 74.0% 75.9% 78.3% 80.7% 83.6% 82.5% 80.0% 79.3% 78.5% 62.2% 14.0% 0.2%  66.5%

SE 75.3% 75.1% 72.9% 77.7% 76.6% 83.0% 79.3% 79.6% 76.6% 79.4% 63.7% 11.2% 0.2%  65.4%

SI 82.9% 79.9% 80.6% 82.9% 84.0% 86.7% 84.2% 79.5% 79.1% 79.7% 65.6% 9.4% 0.2% 68.8%

SK 77.4% 73.9% 753% 78.8% 81.6% 84.7% 83.4% 79.4% 78.6% 78.6% 66.8% 9.4% 0.2% 66.8%

IS 71.0% 77.0% 69.6% 785% 78.7% 83.5% 84.3% 83.7% 81.2% 71.7% 62.3% 4.2% 0.1% 65.1%

NO 80.0% 76.4% 76.9% 80.4% 82.4% 85.9% 83.1% 80.6% 80.0% 80.1% 64.7% 4.9% 0.1% 67.3%

CH 77.7% 74.0% 77.8% 78.1% 79.6% 86.1% 81.4% 81.5% 76.4% 79.9% 47.1% 4.3% 0.1% 64.9%

UK 77.0% 75.1% 745% 78.1% 78.1% 84.1% 83.7% 82.5% 79.5% 68.6% 16.4% 3.9% 0.2% 61.7%

Table 7. Data availability by country for R&l and SDG indicators combined

2014 2015 2017 2018 2019 2020 2022 Average

AT 79.9% 85.2% 77.9% 89.4% 84.0% 90.9% 84.1% 91.3% 79.8% 86.2% 73.8% 8.4% 0.1% 71.6%

BE 87.5% 85.3% 80.9% 88.8% 86.2% 88.6% 85.8% 88.8% 82.0% 83.8% 73.0% 8.5% 0.1% 72.3%

BG 83.7% 82.5% 80.8% 84.2% 86.3% 86.8% 88.1% 86.5% 83.4% 81.0% 71.1% 8.4% 0.1% 71.0%

CY 89.3% 87.4% 87.5% 91.5% 93.4% 92.6% 92.1% 92.3% 88.4% 86.7% 76.3% 8.5% 0.1% 75.8%

CZ 86.7% 86.9% 87.0% 91.2% 93.3% 92.3% 91.9% 92.3% 88.5% 87.3% 82.6% 8.4% 0.1% 76.0%

DE 82.6% 85.4% 83.6% 90.2% 89.6% 92.3% 87.5% 92.8% 86.3% 87.8% 74.6% 8.9% 0.1% 74.0%

DK 84.9% 85.9% 86.3% 91.1% 92.0% 92.0% 91.7% 92.6% 82.1% 87.6% 76.3% 8.5% 0.1% 74.7%

EE 84.0% 83.6% 83.5% 87.9% 89.2% 87.8% 89.2% 90.1% 86.3% 84.2% 75.5% 8.3% 0.1% 73.1%

EL 71.3% 80.0% 73.1% 83.2% 81.3% 86.5% 82.1% 85.2% 77.0% 84.6% 74.8% 8.3% 0.1% 68.3%

ES 87.2% 85.3% 85.5% 89.7% 90.5% 90.9% 90.9% 90.9% 87.5% 86.1% 75.1% 8.4% 0.1% 74.5%

FI  85.8% 83.2% 83.7% 88.1% 88.3% 89.8% 90.3% 89.1% 84.6% 84.0% 73.4% 8.6% 0.1% 73.0%

FR 87.9% 86.1% 86.1% 90.3% 84.6% 83.1% 91.2% 91.2% 81.6% 78.3% 73.5% 8.5% 0.1% 72.5%

HR 84.5% 84.7% 86.2% 89.7% 91.8% 90.8% 92.1% 91.2% 87.5% 86.1% 81.6% 8.7% 0.1% 75.0%

HU 85.8% 82.9% 84.2% 88.4% 90.6% 87.8% 89.2% 90.1% 86.5% 86.1% 75.5% 8.6% 0.1% 73.5%

IE 82.3% 84.3% 80.2% 87.0% 84.6% 92.3% 84.8% 93.0% 81.1% 86.5% 74.7% 8.8% 0.1% 72.3%

IT 84.3% 82.9% 84.8% 88.8% 91.4% 89.0% 91.0% 89.9% 86.6% 84.1% 74.4% 8.4% 0.1% 73.5%

LT 83.2% 83.9% 84.8% 88.6% 89.3% 88.3% 89.4% 89.3% 86.1% 81.9% 72.1% 8.4% 0.1% 72.7%

LU 79.2% 81.1% 79.6% 86.1% 85.2% 86.0% 83.1% 86.0% 79.5% 81.8% 73.6% 8.4% 0.1% 70.0%
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LV

MT

NL

PL

PT

RO

SE

Sl

SK

NO

CH

UK

AT

BE

BG

CY

Ccz

DE

DK

EE

EL

ES

F

FR

84.8%

84.4%

87.2%

82.8%

87.3%

80.4%

80.7%

89.1%

83.0%

75.2%

87.3%

80.3%

84.4%

71.4%

66.6%

67.1%

71.7%

66.7%

65.5%

66.7%

73.9%

70.2%

69.3%

66.2%

70.3%

81.6%

84.5%

87.0%

81.7%

85.7%

78.4%

82.8%

87.1%

80.9%

85.5%

85.2%

77.4%

85.8%

66.6%

60.7%

63.1%

67.9%

62.6%

61.1%

63.8%

70.8%

68.0%

62.3%

62.9%

61.5%

82.5%

84.6%

86.8%

83.3%

85.3%

82.1%

78.9%

87.0%

81.9%

74.5%

85.1%

83.9%

84.5%

67.2%

65.2%

65.7%

65.4%

68.3%

61.5%

63.5%

69.7%

69.2%

68.1%

63.6%

65.9%

86.3%

88.8%

85.2%

86.9%

89.4%

85.7%

87.7%

91.3%

87.0%

87.0%

90.3%

82.6%

90.4%

67.9%

66.2%

67.7%

68.5%

68.0%

62.0%

65.1%

70.9%

68.0%

66.8%

68.3%

62.8%

87.5%

90.2%

86.3%

89.8%

91.1%

88.7%

84.6%

93.1%

88.9%

84.8%

91.4%

85.1%

89.1%

Table 8.

69.5%

66.1%

68.9%

70.6%

70.9%

66.0%

66.7%

73.2%

69.7%

68.9%

70.5%

63.5%

87.2%

89.1%

85.0%

88.7%

90.6%

89.5%

87.1%

92.0%

90.3%

89.3%

91.0%

90.1%

91.1%

88.7%

92.2%

84.9%

90.3%

92.5%

90.4%

83.9%

91.8%

90.8%

90.9%

89.2%

83.6%

89.4%

88.6%

91.2%

86.1%

90.3%

91.2%

89.5%

87.1%

88.8%

90.6%

91.4%

89.2%

90.3%

91.3%

84.6%

87.9%

82.6%

85.6%

87.8%

86.0%

80.5%

85.9%

86.0%

87.7%

86.0%

80.4%

85.1%

83.6%

86.0%

80.9%

83.7%

86.9%

84.3%

82.6%

84.5%

83.8%

80.0%

84.5%

84.9%

72.4%

Data availability by country for R&! indicators

2015

75.4%

74.3%

76.0%

74.0%

76.5%

72.6%

78.1%

76.9%

76.1%

77.9%

73.4%

78.2%

2016

72.0%

73.9%

74.5%

69.8%

67.5%

72.2%

72.4%

73.7%

71.2%

78.5%

73.8%

77.1%

2017

66.4%

65.4%

68.7%

61.8%

65.3%

65.0%

65.7%

65.8%

66.9%

72.3%

66.6%

69.5%
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2018

70.2%

69.6%

72.3%

65.9%

66.7%

70.5%

69.7%

68.2%

69.7%

76.2%

69.1%

74.2%

2019

73.4%

69.0%

72.2%

71.7%

68.8%

74.1%

71.1%

65.9%

73.3%

82.4%

69.9%

72.1%

2020

74.5%

73.0%

74.7%

74.2%

81.9%

72.8%

71.7%

74.8%

78.8%

75.8%

74.7%

49.5%

3.3%

51.7%

46.5%

51.5%

50.4%

45.8%

49.5%

52.0%

45.7%

52.2%

52.6%

45.2%

49.7%

2021 2022 Average

8.4%

8.4%

8.5%

8.9%

8.5%

13.4%

8.5%

8.7%

9.1%

0.4%

1.5%

1.0%

0.4%

16.0%

16.0%

15.5%

10.9%

16.8%

18.3%

16.3%

15.5%

12.2%

16.2%

14.5%

12.9%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.0%

0.0%

0.0%

0.0%

0.3%

0.4%

0.3%

0.4%

0.4%

0.3%

0.5%

0.6%

0.5%

0.4%

0.4%

0.5%

72.2%

73.9%

72.0%

72.8%

75.3%

72.4%

70.5%

74.9%

73.2%

71.0%

73.5%

68.4%

66.7%

Average

59.1%

56.9%

58.7%

57.6%

57.2%

56.8%

57.8%

59.3%

59.0%

60.9%

57.3%

58.3%



2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Average

HR 65.0% 62.1% 61.4% 66.1% 67.0% 75.1% 70.0% 65.5% 67.8% 74.6% 51.2% 17.0% 0.5% 57.2%
HU 70.6% 67.9% 66.8% 67.3% 69.8% 75.8% 70.8% 62.6% 65.1% 70.4% 47.5% 10.1% 0.4% 57.3%
IE 67.3% 65.2% 66.5% 66.4% 65.8% 72.0% 67.5% 59.9% 69.9% 69.3% 50.4% 15.7% 0.4%  56.6%
IT 70.6% 66.4% 64.2% 64.5% 67.0% 75.7% 74.1% 63.9% 69.9% 71.5% 52.5% 17.7% 0.4%  58.3%
LT 67.2% 64.6% 64.9% 64.9% 67.2% 74.3% 70.5% 64.7% 69.8% 73.7% 50.1% 11.7% 0.5% 57.2%
LU 71.5% 66.0% 67.7% 68.1% 69.8% 73.4% 70.3% 64.5% 66.8% 68.6% 48.7% 11.1% 0.5% 57.5%
LV 68.0% 65.0% 67.2% 66.6% 69.2% 75.1% 69.8% 64.9% 69.2% 73.8% 49.8% 17.0% 0.5%  58.2%
MT 67.5% 65.4% 65.0% 67.4% 69.0% 72.8% 68.9% 64.3% 66.3% 71.6% 51.9% 12.3% 0.4% 57.1%
NL 69.1% 65.7% 66.9% 65.7% 685% 76.9% 73.1% 65.0% 70.0% 72.5% 49.9% 11.7% 0.3% 58.1%
PL 64.9% 64.0% 65.0% 65.2% 66.0% 73.1% 72.5% 63.8% 67.9% 70.7% 48.9% 10.7% 0.3%  56.4%
PT 65.9% 63.0% 63.7% 63.0% 62.7% 73.2% 74.5% 69.9% 72.4% 72.6% 50.8% 11.1% 0.4% 57.2%
RO 68.8% 67.4% 66.8% 67.6% 68.9% 74.9% 71.0% 66.2% 69.5% 69.9% 46.8% 14.9% 0.3% 57.9%
SE 67.8% 64.2% 64.4% 63.5% 65.2% 77.2% 72.9% 69.0% 71.2% 74.9% 52.4% 15.0% 0.3%  58.3%
Sl 73.7% 69.2% 71.3% 70.7% 70.6% 79.0% 73.1% 65.9% 69.0% 72.5% 52.0% 10.3% 0.3% 59.8%
SK 68.6% 63.0% 64.9% 66.0% 70.2% 76.0% 71.9% 61.8% 67.2% 70.6% 48.1% 9.9% 0.4% 56.8%
IS 64.0% 62.8% 61.3% 64.0% 68.3% 73.6% 73.0% 70.8% 70.2% 57.7% 39.5% 10.8% 0.4% 55.1%
NO 69.3% 63.5% 64.8% 65.8% 69.3% 78.5% 74.1% 68.0% 71.3% 73.5% 49.9% 9.9% 0.3% 58.3%
CH 73.7% 68.8% 68.6% 71.3% 71.2% 79.9% 78.1% 68.1% 70.4% 72.5% 43.3% 9.3% 0.4% 59.7%

UK 66.4% 59.6% 60.0% 60.3% 62.2% 73.9% 75.3% 70.0% 71.5% 63.2% 35.3% 8.9% 0.4% 54.4%

Table 9. Data availability by country for SDG indicators

5. Policy Examples

The objective of this section is to illustrate how different countries have been approaching sustainability and
what kind of SDG-related R&I policy measures they have applied.

The definition of R&I here is understood broadly. It comprises of work undertaken on a systematic basis
in order to increase the stock of knowledge (including knowledge of man, culture and society) and the use of
this knowledge to devise new applications. R&I covers activities such as basic research, applied research,
and experimental development, but also scaling up mature innovations in an innovative way, e.g., scaling up
or providing solutions to new markets in order to bring about impacts related to sustainability. Moreover, we
have included some industrial policies in the list of policies, if they are aiming to regenerate new type of
competitiveness or application of industrial output in an innovative way to solve sustainability issues.
Innovation policy is understood as an umbrella term that includes a range of activities from financing and
supporting R&I activities, but also innovative public procurement and innovation-friendly legislation.
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5.1. Selection of policy examples

A list of potential policy examples was drafted from document analysis and available policy repositories
(such as OECD and Erawatch policy portals). The compiled list provides a diverse set of policy initiatives
from different countries, keeping in mind the geographical and socio-economical scopes. It was fully
recognised that the cases present examples of individual policies, not the full policy mix of each country. The
list also includes a few examples from outside of EU.

Altogether 28 potential policy examples from 20 different countries were included in the initial list (available in
annex 2) For the first scoping, positioning of the potential policy examples was looked against country’s
ranking in the SDG Index and its R&D intensity. An emphasis was placed on the availability of sufficient
information about the policy, its implementation and success.

Based on their R&D intensity and ranking in the SDG index, the countries (and respective examples) were
grouped in four categories: 1) the ‘leading group’ (6 countries), 2) the ‘middle group’ (9 countries), 3) the
‘lagging group’ (3 countries), and 4) ‘outliers’ (2 countries) (Figure 13).

All policy examples were then placed into eight policy categories, according to the type of R&l policy they

represent in the framework of OECD STIP Compass, as well as according to which SDG category (People,
Planet, Prosperity) they mostly focus, according to available descriptions.

5,00

'Leading Group'
of countries

4,00

2 3,00 — -
2 Middle group
% of countries 'Lagging group'
a of countries
% 2,00

1,00

0,00

0 5 10 15 20 25 30 35 40 45 50
SDG ranking

Figure 13. Performance of selected countries in R&D intensity and SDG ranking. C = Case number.

On the basis of the above process, a final list of six policy examples was selected representing different
country groups as follows: 3 examples from the ‘leading group’ (Sweden, Denmark, Germany), 2 examples
from the ‘middle group’ (France, Czech Republic), 1 example from the ‘outliers group’ (United Kingdom). The
examples also represent a balanced selection from different types of policy categories® and different
dimensions of 3Ps (See Table 10).

8 Policy categories (based on STIP Compass definitions): Al. Governance structures and processes. A2. Strategies, agendas and
plans, B1. Direct financial support (grants and loans) , B2. Direct financial support (equity), C. Indirect financial support (taxation,
guarantees, risk sharing), D. Collaborative infrastructures, E1. Guidance and business advisory services, E2. Regulation and
incentives (incl. challenge prizes).
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Al Governance structures & processes C1,C6

A2 Strategies, agendas and plans C1 C1 C1
B1 Direct financial support (grants and subsidies) C1, C3 C1, C3,C5 C1, C3
B2 Direct financial support (equity) C1,C3 C1,C3 C1,C3
C Indirect financial support (taxation, guarantees, risk sharing) Cc2 C2,C4 Cc2
D Collaborative infrastructures C1 C1 C1
E1 Guidance and business advisory services c2 Cc2 Cc2
E2 Regulation and incentives (incl. challenge prizes) C3 C3,C5 C3

Table 10. Typology of relevant instruments and the main sustainability dimensions (People, Planet and Prosperity) of selected policy examples (C) The
selected and analysed policy examples were:

Example 1 Sweden. Formas’ 4 national research programmes: Formas is a government research
council for sustainable development. They fund research and innovation, develop strategies, perform
analyses and conduct evaluations. Formas is responsible for four of government’s 13 national research
programmes — Climate, Sustainable Spatial Planning, Food and Oceans and Water. All of the
programmes are broad, ten-year initiatives that will contribute to solving prioritised societal challenges
and strengthening collaborations between those performing the research, those funding the research and
stakeholders in society. The national research programmes will build on the common national research
agendas for the respective areas

Example 2 Denmark. IFU’s SDG fund: The Danish SDG Investment Fund (IFU) is a public-private
partnership, which will contribute to fulfilling the 17 UN Sustainable Development Goals (SDG) through
private sector investments. The fund offers advice and risk capital for projects supporting the
development in strategic sectors in developing countries. This includes climate, agribusiness and food,
the financial sector, water as well as production and infrastructure

Example 3 France. BPI France E3F instruments: Since 2012, Bpi France has been one of the most
active investors in cleantech, smart cities and impact investing. With almost €300m under management,
Bpi France can invest tickets between €500k and €10m in Series A to Series C rounds alongside private
investors. A portfolio of 25 promising tech and service start-ups in the following fields: Smart mobility,
Renewable energies and Smart grids, Green chemistry and Agritech, Circular economy and eco-design,
Smart buildings and Innovative city service. Moreover, BPI is applying an environmental and social
assessment on all the applications on credit insurance.

Example 4 Germany. The Green and Sustainable Finance Cluster Germany (GSFCG): The Cluster is
an initiative emerging from the fusion of the Accelerating Sustainable Finance Initiative (Deutsche Borse)
and the Green Finance Cluster Frankfurt (Hessian Ministry of Economics). The Cluster, launched in April
2018, aims at bundling activities in the field of sustainable finance to achieve greater use of financial
market expertise in the area of sustainability. Its primary ambition is to formulate and implement solid
approaches to fostering the sustainability of national and international financial markets.

Example 5 Czech Republic. Environment for Life Programme: It is a programme implementing the
Environmental Policy of the Czech Republic 2030 with a view to 2050 in the applied research and
innovation. The aim of the programme is to bring new solutions in the field of the environment, to stabilize
and expand knowledge base that will significantly contribute to ensuring a healthy and quality life
environment in the Czech Republic and the sustainable use of its resources, minimizes the negative
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impacts of human activity on the environment, including transboundary impacts and thus contribute to
improving the quality of life in Europe and in the global context.

o Example 6 UK. UKRI’'s Vision for Public engagement: Launched in April 2018, UKRI is a non-
departmental public body sponsored by the Department for Business, Energy and Industrial Strategy
(BEIS). In their vision for public engagement, UKRI envisions to target the following questions: "What is
the best way of incentivizing and supporting the researchers we fund to do more and better public
engagement? What is the best way of measuring the impact of public engagement? How can we more
systematically involve society in discussions and debates about research and innovation priorities? What
role could public engagement play in the work of the businesses that we support?”

Each policy example includes a description of the (policy) context, a qualitative analysis of the policy by
using a Theory of Change approach and a selection of indicators from the inventories that contribute to
illustrate how the framework could be applied. The “WHQ” is described by presenting the policy coordinator
and the beneficiaries, with focus on their role in the policy implementation process. The “HOW?” is detailed in
the list of possible indicators, while the “WHAT” is explained in the expected SDG targets at policy level and
illustrated with possible impact indicators.

5.2. Policy Example 1: Formas’ National Research Programmes — Sweden

Formas is a Swedish government research council for sustainable development that funds research and
innovation, develops strategies, makes analyses and evaluates and communicates research and research
results. They are responsible of 4 research programmes (Climate, Sustainable Spatial Planning, Food and
Ocean and waters) from an initiative of the Swedish government to fund thirteen broad 10-year research
programmes. All programmes are strongly directional. Each of them is tackling a specific societal challenge
with a linkage to Agenda2030’s Sustainable Development Goals (SDGs). The policy example represents
three categories in the R&D policy framework: governance structures and processes (Al), strategies,
agendas and plans (A2), direct financial support in a form of grants and subsidies (B1) and collaborative
infrastructures (D). It is encompassing all the 3Ps depending on the programme. Climate and Oceans and
Waters are mainly focusing on planet dimension, Food is focusing on prosperity and Sustainable Spatial
Planning on People. However, all the programmes are covering all the dimensions cross-cuttingly. This
policy example is focusing on the Sustainable Spatial Planning programme. The strategic agenda Research
for integrated and sustainable spatial planning was developed in 2018 and this revised agenda, Research for
transformative and sustainable spatial planning was developed in 2021. The study is providing a short
description of the policy and its impact logic through a Theory of Change model. Finally, it is also building a
link to the framework and the indicators provided in the previous work packages. The study is conducted
through an analysis of the publicly available documents (strategic research agendas, government
announcements, a mid-term evaluation), key stakeholder interviews and documents provided by the
interviewee (project monitoring questionnaires and log frames for the programmes).

e Policy background

The Swedish national research programmes are a 10-year initiative by the Swedish government. Out of the
13 programmes, 4 were assigned to Formas. Three of the programmes were stated during 2018 and they
have been evaluated and revised once. The fourth programme, Oceans and Waters was initiated in 2021.
The total budget of the programmes is around EUR 50 millions annually and the main instrument is grants.
However, the policy includes a broad range of activities from research and innovation calls, to funding
collaboration, building partnerships between the national and international research funders, strategic policy
programming processes that includes co-creation, stakeholder consultation and feasibility studies, brokering
research knowledge from academia to society as whole and periodic evaluation and monitoring activities. As
expressed by the interviewee, the fact that the activities are so broad and beyond solely funding research
calls, sets apart the national research programmes from other traditional R&D programmes.

The programme is coordinating and bringing together different public and partly also private and
philanthropic funding organizations. The aim is to create synergies and make the Swedish R&D funding
more coherent and to avoid gaps and overlaps between different funders®. The mechanism to co-leverage
private funding is through industry joint calls that may require additional financial inputs from the industry
partnersi®. The main beneficiaries and funded activities are broad and encompass individual research

9 Interviews
10 Interviews
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groups, consortia of R&D actors, firms and to some extent universities as well'l The calls are funding a
whole span of activities from basic research to research centres, collaboration with industries, Proof-of-
Concept, knowledge-brokering, sectorial mobility, communications and impact of research. The targeted
sectors vary according to the programme. However, cross-sectoral and multi-disciplinary collaboration is
encouraged throughout the activities. According to the 2021 evaluation, the programmes have managed to
identify relevant research topics and societal challenges and fund a balanced portfolio of projects that
encompass all the themes defined in the strategic research agenda’?.

The policy programming is a combination of forward looking and directional, long-term goals and flexibility to
address emerging research needs and challenges. The main policy goals were set in the government
commission, but the policy is sequenced to be evaluated and revised every three years. Strategic research
agenda is the main guiding policy that sets the direction and the frame for the next three years. Three of the
programmes at Formas have undergone so far one evaluation and revision of the strategic research agenda.
The main changes to the programme were to implement the recommendations of the evaluations, i.e.,
clarifying the roles in the governance and to align the agendas to the new Horizon Europe’s missions. The
emergence of the EU missions was also one of the reasons to adopt the new programme on Oceans and
Waters!3. Besides the forward-looking long-term agendas, the programmes have also an inbuild mechanism
to address emerging research topics flexibly (such as the covid pandemic) as the calls are not determined in
the agendas but are developed along the way.

e Policy impact by design

Overall, the objective of the Swedish national research programmes is to catalyse a transformational change
by producing and providing society (policy makers, industries, citizens) with the knowledge and innovations
to address large societal goals. The policy has a dual goal to support both research policy goals and
thematic societal goals. The societal goals are defined in process that includes stakeholder consultation and
linkages to national and international sustainability agendas, e.g., the Agenda2030 and Horizon Europe’s
missions. The societal goals depend on the programme, but each have several societal goals that are cross-
cuttingly present, e.g., ecological sustainability, equality and competitiveness of the Swedish industries. The
following analysis describes the impact logic of the Sustainable Spatial Planning. The concept addresses
planning processes, use and management of the building, infrastructure, cultural sites and natural
environments and planning and promotion of inclusive, participatory and safe communities that are livable!4.
Figure 14 summarizes the analysis using a Theory of Change model.

1 Interviews

12 ytvardering av Formas Nationella Forskningsprogram, Rambol (2020) “Evalutaion of Formas’ National Research Programmes
13 Interviews

14 Strategic research agenda for Research for transformative and sustainable spatial planning (2021)
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Formas’ National
Research Programmes —
Theory of Change
analysis

Goals/
Objectives

Catalysinga
transformational change
through mission oriented
research and
collaboration

Address societal
challenges through 4
thematic programmes

Brokering research
results to the
society/policy makers

Resources

Required to
implement the

policy

Human resources
(management,
communication,
facilitators for co-
creation, analytical staff)

Financial means

Partnerships Methods

Implementation Effects
Activities Actors targeted/ Outcomes Impacts
beneficiaries
Strategic research More and better Contributions to
agendas for 4 societally relevant programme goals, e.g.,
programmes (incl. research Sustainable Spatial
feasibility studies, - Pull?licitif";& Planning:
knowledge gap i - policy briefs,
identification 4 Indlwdufal rese.arch - knowledge synthesis, Main SDG: 11
; groups at universities and . "

stakeholder consultation, e s S, - proof of concepts, Sustalnat_)lg cities and
co-creation, alignment consortia of researchers, pro.tc.atypes, communities
with EU missions) - policies

Implementation plan
(incl. coordination,
funding calls (approx.
EUR 50 m annually),
communicating results
and knowledge
brokering, evaluation)

Long term collaboration
plan (coordinating
investments, bringing
funders together, co-
leveraging funds though
joint calls)

industry partners

2) Societal target groups
depending on the
programme, e.g.,

Sustainable Spatial

Planning: Building sector

and municipalities

Better coordination of
joint activities

Additional SDGs: 3
Good health and
wellbeing, 6 Clean
water and sanitation, 9
Industry innovation and
infrastructure, 12
Responsible
consumption and
production, 13 Climate
action, 15 Life on land
and 16 Peace, justice
and institutions

Assumptions: transformational change requires cross-sectoral and interdisciplinary
collaboration and participation of stakeholders all the way from the formulation of
the problem to the end.

External influences (factors): changes in the national
and international policy and landscape, international
policies, e.g., EU missions

Figure 14. Theory of Change model for case of Sweden

The Sustainable Spatial Planning programme consists of six key themes and five intersecting perspectives
which lay the groundwork for R&D towards transformative change. The perspectives and themes affect local,
regional, national and global levels and aim to create connections and synergies between them. The themes
include sustainable residential and public environments, sustainable mobility systems, human health and
well-being, security and safety for people and societies, sustainable consumption and production and
sustainable land and water use. The perspectives include governance, policy and economics, organization,
collaboration and leadership, accessibility, equity and gender equality, democracy and participation and
digitalization and artificial intelligence. The different perspectives showcase strong emphasis on cross-
sectoral and interdisciplinary collaboration. With the overarching goal to support a sustainable transformation
by ensuring that new research and innovation are funded, and that the knowledge generated can be
translated into action, the programme has also subgoals for research policy and for the themes. The
subgoals are listed in the tables below.

Research policy goals

Serve as a platform for ongoing research within sustainable spatial planning

Create powerful synergies between sustainable spatial planning parties

Create the conditions for interdisciplinary, cross-sectoral collaboration

Provide a natural link to international research programmes and strengthen Swedish participation in the
European research programmes

Contribute to a greater focus on research in higher education

Contribute to equality
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Research policy goals

Contribute to the impact research results have on society
Contribute to the impact research results have on society

Serve as a platform for ongoing research within sustainable spatial planning

Table 11. Research policy goals in ‘Sustainable Spatial Planning’ programme (Source: Strategic research agenda for Sustainable Spatial Planning (2021))

Sustainable Residential « sustainably designed and inclusive built environments
and Public

Environments e provision of housing for all

Sustainable Mobility

integrated and coordinated transportation planning

Systems for All

e increase in sustainable travel and transports

e sustainable mobility practices
Human Health and ¢ living environments that have a positive impact on public health
Well-Being

e less environmental pollution in buildings, air, ground and water

Security and Safety for
People and Societies

access to safe, secure public spaces
« safe and robust vital societal functions

o fewer risks in built environments

Sustainable « living environments that promote reduced, sustainable consumption
Consumption and
Production » reduced climate impact and emissions in building and management

Sustainable Land and ¢ planning for long-term land and water use
Water Use

¢ land and water use that is adapted to climate change

Table 12. Thematic goals in Sustainable Spatial Planning’ programme (Source: Strategic research agenda for Sustainable Spatial Planning (2021))

The national research programmes go beyond mere funding of research activities. It is assumed that a
transformational change required cross-sectoral and interdisciplinary collaboration and participation of all
stakeholders all the way from the formulation of the problem to the very end. Such shifts encompass
technological innovation, changes in behaviour, culture and norms, and changes in our governing
institutions. Hence, working towards this transformation requires continuous, integrated processes for
innovation, knowledge building and reflection. Collaboration is indeed included in the programmes activities
in several phases. Firstly, the programmes bring together the national R&D funders to create synergies and
avoid gaps and overlaps. Additionally, the programmes are also co-leveraging private and philanthropic
funds though joint calls. Secondly, the stakeholders are included in the definition of the societal challenges
and the development of the strategic research agendas though co-creation activities and stakeholder
consultation. Finally, the calls encourage for cross-sectoral and interdisciplinary collaboration and inclusion
of end-users in the R&D activities. The strategic research agendas set every three years and the problem
identification are also building on strong evidence base. The development of the agendas includes feasibility



studies, knowledge gap identification and synthesis of academic evidence on the topics. The three main
outputs of the activities are the strategic research agendas, an implementation plan and a long-term
collaboration plan.

Having the dual objective of promoting R&D output and tackling societal challenges, the beneficiaries of the
programme are also twofold. Firstly, the programme and its grants are targeted to wide R&D audiences from
individual research groups in universities and research organisations, to research centres, multistakeholder
consortia, industry partners and to lesser of extent also universities. Secondly, the societal beneficiaries are
the stakeholders benefitting from the R&D outputs and their applications. For Sustainable Spatial Planning,
these stakeholders are for example building sector and municipalities.

The first stage expected outcomes from the programme are increased and better R&D outputs in forms of
publications, policy briefs, synthesis of knowledge, proof-of-concepts, prototypes and new policies. Another
expected outcome of the programme is to enhance collaboration between R&D funders, R&D actors and
other stakeholders. The expected long-term impacts are specific for each programme. The main SDG for the
Sustainable Spatial Planning is no.11 ‘Sustainable cities and communities’. Additionally, it is also contributing
to SDGs: 3 ‘Good health and wellbeing’, 6 ‘Clean water and sanitation’, 9 ‘Industry innovation and
infrastructure’, 12 ‘Responsible consumption and production’, 13 ‘Climate action’ and 15 ‘Life on land and 16
Peace, justice and institutions’®. The effects of the programme are impacted by external factors, such as
national and international changes in the policies and sustainability landscape and international missions,
such as EU level Horizon Europe’s mission?6.

¢ Indicators framework for monitoring

The national research programmes are monitored and evaluated perpetually, and each programme has a
specific log frame developed to model the expected effects of the actions. The funded projects are asked to
fill a questionnaire to collect data on how the goals are being achieved. As the programmes are still quite
new and the impacts take time to occur, an aggregate analysis of the results is not available yet'”. Three of
the programmes have been externally evaluated so far once in 2021 from the perspective of relevance,
complementarity, efficiency and effect!s.

To bridge the gap between the policy’'s own monitoring indicators and log frame and the inventories of
indicators developed under the project the following list of indicators have been derived from the 3Ps
Inventories of Indicators (see table below). The suitable indicators have been classified in line with the
framework developed in the first phase of the study and hence, classified into input, output and impact
indicators. The suitable indicators are related to technology, infrastructure and finances for the R&l and
SDGs 11, 3, 6, 9, 12, 13, 15 and 16. Output indicators provide information of the policy results in the short
term (ST) or medium term (MT).

Total R&D Expenditures financed by business, government and/higher education sector  Input

Total R&D personnel in business, government and/higher education sector Input
Total researchers in all sectors Input
Number of patents related to SDG3-SDG16 Output (MT)
Innovative SMEs collaborating with others Qutput (MT)

15 Strategic research agenda for Research for transformative and sustainable spatial planning (2021), annex 1.

16 Interviews

7 Interviews

18 Utvardering av Formas Nationella Forskningsprogram, Rambol (2020) “Evalutaion of Formas’ National Research Programmes
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Indicator - Formas

Eco-innovation related media coverage (per number of electronic media) Output (ST)
Development of environment-related technologies, percentage of all technologies Output (MT
Highly cited publications in SDG3-SDG16 Output (ST)

Enterprises working actively together with users in the creation of the idea, design and Impact
development of new products

Resource productivity: Domestic Material Consumption (DMC) in Euros per kg Impact
Air emissions by fine particulate matter (PM2.5) in Industry Impact
Energy productivity (GDP/gross inland energy consumption, €/toe) Impact
Environmentally adjusted multifactor productivity growth Impact
Value added at factor cost related to circular economy sectors (% of GDP) Impact
Housing cost overburden rate by poverty status Impact
Nitrate in groundwater Impact
Population connected to at least secondary wastewater treatment Impact
Bathing sites with excellent water quality by locality Impact
Energy productivity Impact
Share of renewable energy in gross final energy consumption by sector Impact
Share of buses and trains in inland passenger transport Impact
Share of rail and inland waterways in inland freight transport Impact
Air emission intensity from industry Impact

Population living in households considering that they suffer from noise, by poverty status Impact

Years of life lost due to PM2.5 exposure Impact

Recycling rate of municipal waste Impact

Population reporting occurrence of crime, violence or vandalism in their area by poverty Impact
status
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Indicator - Formas

Raw material consumption (RMC) Impact
Average CO2 emissions per km from new passenger cars Impact
Circular material use rate Impact
Generation of waste excluding major mineral wastes by hazardousness Impact
Net greenhouse gas emissions Impact
Contribution to the international 100bn USD commitment on climate related expending Impact

e Lessons learned for monitoring the impact of R&l policies on SDGs and opportunities to enhance the
impact on future policy implementation

This policy example is describing the national research programmes operated by Formas and how the policy
is helping to tackle sustainable development goals though promoting RDI. The policy includes four
programmes that all have a specific societal challenged they are aiming to tackle though promoting cross-
sectoral and interdisciplinary research and collaborations. To illustrate the mechanisms though which R&l is
supporting achievement of SDGs, a theory of change model was developed. The policy’s overall goal was to
catalyse a transformative change though mission-oriented research. The policy is implemented through
various activities, e.g., grants, collaborations structures and careful policy programming. The main outcomes
of the policy are R&l output and increased collaboration structures. The expected impacts are programme
specific and driven through key themes specified in the strategic research agendas. Overall, the indicators
identified in the inventories are potentially relevant for monitoring such policy.

5.3. Policy Example 2: Danish Investment Fund for Developing Countries — Denmark

The Danish Investment Fund for Developing countries (IFU), owned by the Danish Ministry for Foreign
Affairs (MFA), is an impact fund that is investing in commercially viable companies and projects that are
expected to achieve sustainable development goals (SDGs) in developing countries. The fund was founded
in 1967 and it has been evaluated twice in 2004 and 20192°. The financial commitments come from both
governmental, institutional and private investors. The public funds come from Danish government’s official
development cooperation (ODA) funds. In 2018, IFU launched an additional PPP facility called the Danish
SDG fund with financial commitments worth EUR 0.8 billion, out of which nearly half were invested in 20
projects by the end of 20212, The SDG fund’s main objective is to make large scale investments in
commercially viable companies in developing countries that support the achievement of the SDGs. The fund
is giving direct financial support in a form of equity funding, and it is tackling all the three Ps, i.e. Planet,
Prosperity and People. The definition of R&l here is understood broadly. R&l is usually defined to cover
activities such as basic research, applied research, and experimental development. However, we consider
IFU’s activities as R&l since their activities are scaling up mature innovations in an innovative way, e.g.,
scaling up or providing solutions to developing markets in order to bring about impacts related to
sustainability. In other words, they are aiming to regenerate new type of competitiveness or application of
industrial output in an innovative way to solve sustainability issues.

This policy example is looking at how IFU’s SDG fund is contributing to sustainable development. The aim of
the case study is to elaborate on the mechanisms through which the sustainability impacts are achieved via
investments in R&D through a Theory of Change analysis and to provide the key indicators used to measure

19 Evaluation — The Industrialization Fund for Developing Countries, NCG (2004)
20 Evaluation of the investment fund for developing countries (IFU) 2004-2017, Carnegie Consulting and NCG (2019)
21 |FU Sustainability and Impact report, IFU (2020)

52



impact. IFU is using a model called integrated reporting, which is combining its double objective to create
integrated (sustainability) impact and value creation though the investments. This dual mandate makes IFU
an interesting case for this study. Moreover, the fund has quite elaborate monitoring and evaluation practices
regarding impact evaluation, which may provide lessons learned for this study at large. Another innovative
model used by IFU is its PPP facility that blends finance from public and private sources.

This policy example has been drafted based on publicly available data sources, such as two external
evaluations (2004 and 2019), IFU’s impact reports, the Danish MFA’s strategy documents and key
stakeholder interviews.

e Policy background

IFU was founded in 1967 and the SDG fund was founded in 2018. The fund as whole has undergone several
changes over the years, and it has been evaluated twice in 2004 and in 2019. The three main changes in the
recent years have been the adoption of the PPP model, extension of the mandate to invest also in non-
Danish companies and increased focus on creating and monitoring sustainability impacts. In 2011, IFU first
started to mobilize private capital to its funds. In 2018, IFU set up three new PPP funds, SDG fund being one
of them.??

IFU is a fund owned by the Danish MFA, however it is operationally independent to develop its investment
strategies. It is providing direct financial support and guidance. The financial instruments are equity and
mezzanine finance, which are directed to long-term investments (5-7 years). The Danish SDG fund is one of
the PPP facilities within IFU. The financial commitments for the SDG fund came from Danish pension funds
(EUR 0.65 billion9 and other private investors (EUR 0.4 billion), Danish development aid (EUR 13.5 millions)
and government guaranteed loans (EUR 107.6 million). By the end of 2021, the SDG fund had invested
approximately half of its funds into 20 projects.?® Total financial commitments in whole IFU were EUR 0.8
billion. IFU is always a minor investor, which further helps to leverage co-funds for tackling SDGs in
developing countries. The total leveraged co-investments for the SDG fund’s 20 projects until the end of
2021 was EUR 1.6 billion?4,

The SDG fund’s main direct beneficiaries are mature and commercially viable Danish and non-Danish
companies that are operating in developing countries. The indirect beneficiaries are the people and
economies in developing countries that are expected to benefit from the investments though e.g., increased
tax income, newly generated jobs and other sustainability impacts. Within the innovation system, IFUs
investments are focusing on entrepreneurship and in some cases education and skills, through the funded
projects. The main impact priorities encompass all three Ps, People, Planet and Prosperity and are defined
by IFU though three SDGs: decent work and economic growth, reduced inequalities and climate action. The
impact priorities are operationalized through investments to four key sectors: green energy and
infrastructure, sustainable food systems, financial services and healthcare.

The evaluation in 2004 recommended IFU to broaden its mandate to invest in also non-Danish companies?®.
However, the change happened only in 2015%%. The interviewees stated that this change has further
enhanced the focus on development outcomes, as the pool of investment opportunities increased and the
objective has expanded from supporting Danish companies in internationalization. One of the key
recommendations of the 2019 evaluations was to increase the focus on sustainability impacts though setting
clearer impact related objectives and improving the measuring and reporting?’. The latest impact reports
show that both the sustainability related objectives and the focus on reporting on developmental outcomes
has increased significantly?8. Also, the MFA’s strategy document for 2017-2021 is stating that IFU will still
invest in frontier markets with higher risks, but where development impacts are expected to be higher2®

22 Evaluation of the investment fund for developing countries (IFU) 2004-2017 Carnegie Consulting and NCG (2019)

2 Danish SDG investment fund impact report, IFU (2021)

2 Danish SDG investment fund impact report, IFU (2021)

25 Evaluation — The Industrialization Fund for Developing Countries, NCG (2004)

26 Evaluation of the investment fund for developing countries (IFU) 2004-2017, Carnegie Consulting and NCG (2019)

27 Evaluation of the investment fund for developing countries (IFU) 2004-2017, Carnegie Consulting and NCG (2019)

28 |FU Sustainability and Impact report, IFU (2020)

2 Strategy document, The Ministry of Foreign Affairs’ Strategy for the Investment fund for developing countries 2017-2021 (2017)
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e Policy impact by design

IFU’s impact logic is based on a dual objective: achieving development impacts in developing countries
through investing in commercially viable companies. In other words, they are expected to create both value
for the investors and impact on the society as whole. Therefore, the funded projects are monitored and
evaluated using both financial and non-financial measures. The impact model at IFU is called integrated
reporting and it is aiming to capture a comprehensive picture on how inputs at IFU’s end are creating outputs
in the funded companies and thereafter impacts on the societies as whole. The impact model and reporting
are done on both portfolio level and project level.

One of the key features highlighted by the interviewees was the importance of global standards and policies
in defining the impact monitoring frameworks. IFU’'s ESG policy framework, which includes three elements:
environmental policies (climate and animal welfare policies), social policies (human rights and gender
equality policies) and governance policies (Corporate governance, anti-corruption and tax policies), is based
on internationally agreed UN, ILO and OECD conventions and agreements3. Moreover, the risk assessment
and measuring systems are largely aligned with international standards, such as European Development
Finance Institutions’ (EDFI) exclusion list and PCAF’'s Global GHG accounting standard. Also, the
development of EU’s taxonomy is closely followed at IFUSL,

The impact priorities at IFU are based on the UN’s SDGs and they are organized in a hierarchy. At portfolio
level, impact priorities are summarized in three SDGs: Decent work and economic growth (8), Reduced
inequalities (10) and Climate action (13). The project level priorities are set according to their main sectors:
sustainable food systems (SDGs: no hunger (2) and responsible consumption (12)), green energy and
infrastructure (SDGs: clean water and sanitation (6), affordable and clean energy (7) and sustainable cities
and communities (11)), health care (SDGs: good health and wellbeing (3)) and financial services (SDGs: no
poverty (1), gender equality (5) and industry, innovation and infrastructure (9)).

e Impacts at portfolio level

At portfolio level, IFU is using an integrated reporting, which is aiming to capture a comprehensive picture of
IFU’s dual objectives, creating value and development impacts through their strategy, governance,
performance and investments to projects. The integrated reporting is demonstrating the links between IFU’s
input, the output from the projects and wider development impacts. The inputs from IFU come in a form of
financing and human resources. Human resources are used in the screening of projects and through active
ownership. The companies are encouraged and assisted to fulfil the ESG management requirements and
helped to enhance the developmental impacts. Outputs are considered to realize at the investee level in the
operating key sectors. The impacts on the society are measured though five composite indicator baskets:
financial capital, intellectual capital, human capital, social capital and natural capital. The results are
published in the annual reports. IFU is also actively following relevant research, reports and indices to
determine country related risks®2. IFU has not explicitly determined underlying assumptions in their impact
logic.

%0 |IFU Annual report (2021). International commitments: UN SDGs, UNFCCC Paris Declaration, Addis Ababa Action Agenda on Finance
for Development, UN Global Compact, UN Guiding Principles on Business and Human Rights, OECD Guidelines for Multinational
Enterprises, Rio Declaration on Environment and Development, Paris Agreement on Climate Change, UN Convention Against
Corruption and UN Principles for Responsible Investment.

31 Interviews

32 Interviews
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that aim to achieve SDG goal and mitigate risks related to climate change and human
rights will create positive developmental outcomes in target countries.

Figure 15. Theory of Change model for case of Denmark

The outcomes are determined within the five impact indicator baskets. Firstly, financial capital is considered
especially crucial in developing countries as access to finance is often scarce. Therefore, one of IFU’s tasks
is to leverage co-finance through their investments and increase the access to finance in developing
countries. This is measured through a leverage factor. The value added is estimated by using a Joint Impact
Model which calculates the added value as a sum of direct economic impacts, those within the projects
supply chain and the spending on wages. This measure considers also the taxes paid in the developing
countries. As many developing countries are facing issues in developing functional national taxing systems,
this factor is expected to have also long-term structural impacts on the economy and society as whole.

Intellectual capital is measured through improved ESG governance and management within the projects.
This includes encouraging the projects to anchor sustainability in their activities and business plans.
Crucially, this has to do with creating a positive change in the thinking of the companies. IFU is expecting the
companies to develop written sustainability policies (see footnotes for full list of indicators33). IFU is also
actively supporting the projects in increasing intellectual capital on sustainability risk management and
impact creation.

Human capital is aiming to increase the size of formal economy in the developing countries, where still a
majority of the workforce is getting their livelihoods in the informal economy. The working conditions and
salaries are often worse than in the formal sector. Therefore, creating jobs at the formal sector is likely to
have a long-term positive impact on the society as whole. The human capital is measured by the number of
direct jobs created, jobs created for youth and gender lens investing34.

Social capital includes measures such financial inclusion and indirect jobs. Financial inclusion is largely
achieved through investments in microfinance institutions. The indirect jobs are jobs created in the supply
chains of the funded projects and they are measured using a Joint Impact Model.

3 Full list of intellectual capital indicators: written sustainability policy, written stand against corruption, environmental and social
management system, dedicated person responsible for sustainability and grievance mechanism for external stakeholders. Source:
IFU’s Annual Report, 2021.

34 Gender lens investing is related to the 2X Challenge launched by the Development Finance Institutions (DFI) which aims to advance
opportunities for women though enterprise support, leadership and career development.
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Finally, natural capital is supporting the green transition through lower greenhouse gas emissions and
renewable energy. As outlined in the annual report for 2021, IFU is aiming to strengthen its focus also on
waste and water management and develop relevant performance indicators for reporting progress. Until
2021, natural capital is aggregately measured in portfolio level though the volume of renewable energy
installed and produced. Furthermore, since 2020 IFU has calculated the climate footprint of its portfolio using
the PCAF’s Global GHG accounting standard and it considers the scope 1, 2 and 3 emissions.

e Creating and measuring impact on project level

Large part of the risk mitigation and impact creation at IFU is done ex ante through project screening and
selection. As risk mitigation and impact creation plans are included in the funding criteria, less impactful
projects are eliminated already in the screening process. IFU has established a Results Framework for each
SDG Fund investment to monitor and manage performance related to development impact. The Results
Framework forms part of the investment agreement and is used to track the project’s impact performance
until divestment35. The funded projects are expected to report on both financial and non-financial outcomes,
i.e., development impacts. The development impacts are monitored via self-reporting (annual questionnaire).
The questionnaire includes aspects related their ESG performance (see intellectual capital above) and
sustainability impacts. The impact indicators depend on the project and the sector it is operating on. The
project level monitoring feeds into the portfolio level monitoring and is then used to strengthen sustainability
management at IFU level.

Self-reporting, especially in developing country context creates some challenges to impact
reporting by default. The quality of data may be sub-optimal and not be fully validated as it is
relying on the self-reporting. Also, it creates additional administrative burden for the companies.
However, the interviewees were optimistic that digitalization may bring about some ease to this
challenge.

IFU’s impact monitoring is incorporated throughout the investments process: in screening phase, due
diligence, approval phase and active ownership. At the screening phase, an impact hypothesis or a theory of
change is developed for each of the projects and the impact screening is done against the investment
strategy. The aim is to identify sustainability risks, opportunities, and impact potential as well as the possible
adverse impact on human rights. The assessment leads to a categorization of projects according to their
environmental and social risk levels. The second phase is the due diligence, which includes development of
the SDG results framework which identifies the main impact areas. The low-risk projects are required to
complete the UN Global Compact’s self-assessment and high-risk projects are undergoing an Environmental
and Social Impact Assessment. The due diligence phase also includes site visits. In the third approval stage,
the funded projects are signing a binding commitment to IFU’s sustainability requirements, environmental
and social action plan and impact creation plan. Also, project specific agreement on results framework and
the reporting indicators are agreed on. Finally, IFU and the projects are committed to active ownership,
which ongoing monitoring and follow-up on environmental and social action plan and impact creation plan.
This includes also annual sustainability status reporting.

The interviewees emphasized that risk identification, on both project and country level, are a key to

advancing development impacts. Largely the impact plan and risk mitigation are done in the project

selection phase. Also, in the later phases, IFU has an active role in supporting impact creation and

ESG management by providing technical support for projects struggling to full fill the development
criteria.

¢ Indicators framework for monitoring

The projects funded by IFU are monitored annually based on their financial and sustainability performance.
The funded projects are asked to fill a questionnaire to collect data on how the goals are being achieved. IFU
as whole has been externally evaluated twice in 2004 and 2019.

The following list of indicators have been derived from the 3Ps Inventories of Indicators (see table below) to
complement the indicators used by the policy itself. The suitable indicators have been classified in line with
the framework developed in the first phase of the study and hence, classified into input, output and impact

35 Danish SDG investment fund impact report, IFU (2021)
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indicators. The suitable indicators are related to technology, infrastructure and finances for the R&l and
SDGs 11, 3, 6, 9, 12, 13, 15 and 16. Output indicators provide information of the policy results in the short
term (ST) or medium term (MT).

Enterprises providing training to develop or upgrade skills of their personnel Input
R&D expenditures finance by business or government sector Input
R&D personnel in business sector Input
1ISO 14001 certificates Input
Gross investment in tangible goods related to circular economy sectors (% of GDP) Input
Employment in innovative enterprises Output (ST)
Exports of medium and high technology products as a share of total product exports Output (ST)

Innovative enterprises whose innovation activities have been affected by Employment, worker  Output (MT)
safety or social affairs/ Environment/ Tax

Patents related to SDG1-SDG17 Output (MT)

Development of environment-related technologies, % all technologies Output (MT)

Share of enterprises that introduced innovations that extended product life through longer- Output (MT)
lasting, more durable products/ facilitated recycling of product after use/ recycled waste,

water, or materials for own use or sale/ reduced air, water, soil, or noise pollution/ reduced

energy use or CO2 ‘footprint’/ that replaced a share of fossil energy with renewable energy

sources

Resource productivity: Domestic Material Consumption (DMC) in Euros per kg Impact
Energy productivity (GDP/gross inland energy consumption, €/toe) Impact
Environmentally adjusted multifactor productivity growth Impact
Exports of products from eco-industries (% of exports) Impact
People at risk of poverty or social exclusion (sdg_01_10) Impact
Severe material and social deprivation rate by age group and sex (sdg_01_31) Impact
People living in households with very low work intensity, by age group (sdg_01_40) Impact
In work at-risk-of-poverty rate (sdg_01_41) Impact
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Self-reported unmet need for medical examination and care by sex (sdg_03_60) Impact

Agricultural factor income per annual work unit (AWU) (source: Eurostat, DG AGRI) Impact
(sdg_02_20)

Government support to agricultural research and development (sdg_02_30) Impact
Gender employment gap, by type of employment (sdg_05_30) Impact
Primary energy consumption (sdg_07_10) Impact
Energy productivity (sdg_07_30) Impact
Share of renewable energy in gross final energy consumption by sector (sdg_07_40) Impact
Real GDP per capita (sdg_08_10) Impact
Investment share of GDP by institutional sectors (sdg_08_11) Impact
Employment rate by sex (sdg_08_30) Impact
Gross value added in environmental goods and services sector (sdg_12_61) Impact
Circular material use rate (sdg_12_41) Impact
Gross value added in environmental goods and services sector (sdg_12_61) Impact
Net greenhouse gas emissions (source: EEA) (sdg_13 10) Impact
Share of renewable energy in gross final energy consumption by sector (sdg_07_40) Impact
Corruption Perceptions Index (source: Transparency International) (sdg_16_50) Impact

Official development assistance as share of gross national income (source: DG INTPA, Impact
OECD) (sdg_17_10)

e Lessons learned for monitoring the impact of R&I policies on SDGs and opportunities to enhance the
impact on future policy implementation

IFU's SDG fund is a policy by the Danish Ministry for Foreign Affairs. Its main goal is to invest in
commercially viable companies that operate and tackle societal challenges in developing countries. IFU has
a well-developed monitoring and evaluation system that is screening financial and developmental outcomes
at portfolio and project level. Overall, the indicators identified in the project were suitable for monitoring such

policy.
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The main lessons learned from the policy example:

— Aligning monitoring systems and frameworks with global standards helps to provide comparable and
harmonized data from policies

— To enhance the developmental outcomes and impacts of a R&I policy, SDG related criteria should be
included already in the screening of the projects. Moreover, such criteria should be monitored though
out the lifecycle of the project

— Transparency with the data on achieved sustainability and other goals may help to legitimize a public
policy by communicating the results to the public.

— Risk identification is an important part of avoiding negative developmental outcomes, as operating
especially in developing countries may have adverse impacts on development. Utilizing monitoring
indicators for risk identification and risk mitigation actions is a good practice from IFU.

5.4. Policy Example 3: BPI France E3F Instrument — France

The France 2030% investment plan, presented on 12 October 2021, reflects a twofold ambition: to
sustainably transform key sectors of French economy - energy, automotive, aeronautics and space - through
technological innovation, and to position France as a leader in the world of tomorrow.

The 2030 Agenda is an action plan for humanity, planet, prosperity, peace and partnership. France has
taken the full measure of this agenda and of its commitment to build a coherent strategy, preparing for the
future means accelerating the ecological transition of French economy and society. France recognises that
social inequalities go hand in hand with environmental inequalities. Therefore, public policies in France are
designed to reduce exposure to risks and hazards such as pollution, extreme weather events and natural
disasters (SDGs 3, 13), tackle fuel poverty (SDG 7) and facilitate access to nature for all (SDGs 3, 14 and
15). As regards environmental protection, other areas of action include combatting climate change (SDG 13),
achieving green energy transition (SDG 7), and sustainable urbanisation (SDG 11)%.

The case has been developed in terms of desk research and analysis of documentation from relevant
sources such as the Ministry of Ecological Transition and the Ministry of the Economy, Finance and
Recovery and operated by Bpifrance in collaboration with ADEME. Including the main strategies for the
country's competitive development such as France Relance: France 2030 as well as the plans and
programmes developed to achieve this objective and implemented by Bpifrance. In addition, interviews with
key people involved in the case are still pending in order to expand and clarify the information gathered.

e Policy background

On October 12, 2021, focusing on sectors of France’s industrial future by the year 2030, France 2030 was
unveiled. Faced with the challenge of the ecological transition, the plan, drawn up with Europe, aims to
support the transformation of sectors of excellence in the French economy in the automotive, aerospace,
digital, green industry, biotechnology, culture and healthcare.

France 2030 aims to continue to invest in innovation over the long term, so that the country can consolidate
and develop its positions in the fields of the future, in line with the imperatives of the energy and ecological
transition and the resilience of value chains.

Thus, France 2030, in line with the future investment programmes and France Relance, contributes to the
preparation of the future, integrating the new challenges revealed by the COVID19 crisis, around three
common objectives that will guide the investment choices of the entire programme:

— the competitiveness of French economy

— the ecological and solidarity-based transition

% https://www.elysee.frlemmanuel-macron/france2030
57 https://www.eea.europa.eu/themes/sustainability-transitions/sustainable-development-goals-and-the/sustainable-development-goals
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— the resilience and sovereignty of French socio-economic organisation models.

Led by the General Secretariat for Investment on behalf of the Prime Minister, France 2030 is implemented
by the Agency for Ecological Transition (ADEME), the National Research Agency (ANR), Bpifrance3® and the
Caisse des Dépots.

On the basis of a dialogue with economic, social and territorial players, the French State identifies target
markets with high growth potential that meet major societal challenges (health, agriculture, food, sustainable
development, digital, culture, education, etc.). In the most promising markets where France has real
capacities, acceleration strategies are defined within the framework of interministerial committee to
strengthen the alignment of public efforts and the effective and rapid implementation of the measures
defined.

Created by the law of December 31st, 2012, Bpifrance is the public bank for investment, stemming from
the merger of OSEO, FSI (strategic fund of investment), CDC Entreprises and FSI Regions. Its two
shareholders are the French State and the French Caisse des Dép6ts. Bpifrance missions are:

— To favour economic development in French territories (90% of all decisions are taken directly in the
regions, Equity devoted to regional investment),

— To promote the French industrial renewal by fostering promising high-growth industries, especially
digital, biotechnologies, health, environmental transition, aeronautics, railway, nuclear, robotic, etc.

— To identify and support future champions: to build together the France of 2030 by financing
sustainable growth and companies’ competitiveness.

Bpifrance calls itself the climate bank, and in 2020 it launched the Climate Plan to meet the challenges of
France 2030 through innovation. The plan serves to accelerate the transition of French companies:

— support for the emergence and growth of Greentech, as well as "green" solution providers, to bring
about the necessary technological innovations and create French champions in key verticals to
accelerate the ecological transition;

— the amplification of financing and investments for the renewable energy sector, in order to enable
companies to have access to more green and decarbonised energy;

— the transition of all companies via all Bpifrance products by adapting old and new dedicated products,
to enable them to make their activity compatible with the carbon neutrality objectives of the Paris
Agreement.

To develop these activities, Bpifrance operates on behalf of the French State to provide financing solutions
adapted to the needs of innovative individual or collaborative projects, from the idea to the market. These
activities, financed by the Programme d'Investissements d'Avenir (PIA4) structural innovation component
and the Fonds pour l'innovation dans l'industrie (F2i), are divided into two main categories:

Individual aid provided within the framework of innovation competitions which accompany the creation and
growth of innovative and high-tech companies, through support for young researchers (i-PhD), the
valorisation of public research results (i-Lab), and finally the financing of high-potential innovation projects
carried out by start-ups or SMEs (i-Nov).

The financing of research and development projects structuring competitiveness (PSPC) through calls for
projects. Projects are expected to generate direct economic and technological spin-offs in the form of new
products, services and technologies, and indirect spin-offs in terms of sustainable structuring of sectors.
These economic spin-offs concern all their industrial partners and in particular SMEs.

38 https://www.bpifrance.fr/
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e Innovation Prize - i-Nov

The i-Nov innovation competition3?, financed by the France 2030 plan, aims to support innovative projects
led by start-ups and SMEs (according to European law), and to encourage the accelerated emergence of
companies that are leaders in their field and that can aspire to a global scale. The competition is operated by
Bpi France and ADEME (Ecological Transition Agency).

It selects, within the framework of a procedure that encourages competition, innovation projects with
particularly strong potential for the French economy. It enables the co-financing of research, development
and innovation projects with a total cost of between €1M and €5M (and a duration of between 12 and 36
months) and contributes to accelerating the development and marketing of innovative solutions and
technologies.

It is consistent with the i-PhD and i-Lab innovation competitions for the creation of innovative technology
companies, the aim is to create a continuum of funding for the most innovative national start-ups and SMEs.

Furthermore, this scheme is part of the €100bn "France Recovery Plan" for the period 2021-2022, which is
intended to be financed up to 40% by the European Union. This call for projects is fully in line with the
measures eligible for this European share, which are presented in France's National Recovery and
Resilience Plan (PNRR)4 and which will ultimately be financed via its tool, the 'Recovery and Resilience
Facility' (FRR).

The support provided under this facility will take the form of reimbursement to the State of the financing
granted and not direct financing to the beneficiaries. Under Article 9 of Regulation (EU) 2021/241, however,
this support is conditional on the prohibition of receiving other support under other EU programmes and
instruments covering the same costs. In this context, the applicant may be asked to provide information on
other sources of European funding mobilised or requested for its project in its application.

The project must fall within one of the 4 themes detailed in the specifications.

— Digital: ldentify and support projects with significant innovations in the development of digital
technologies, while offering very strong market prospects.

— Health: identify and support projects with significant breakthrough innovations in terms of product.

— Transport, mobility, cities and sustainable buildings: emerge an offer of innovative, low-carbon,
sustainable and competitive transport, mobility and logistics solutions, which can be deployed in
France and internationally, in a new approach and aiming to prevent these solutions from creating new
problems in the short or medium term.

— Energy, resources and natural environments: transformation of energy production and resource
management models in order to meet the challenge of decarbonisation, reduction of environmental
impacts over the entire life cycle.

e Policy impact by design

In order to encourage the emergence of major French champions in international development, the i-nov
competition is an indispensable mechanism to encourage the accelerated emergence of companies that
leaders in key sectors for the sustainability and competitiveness improvement pf the country’s economy:
renewable energies, cultural and creative industries and ecological transition in industry and agriculture or
health. The competition supports innovation projects in key sectors for the independence and sustainability
of our economy.

The competitions support projects led by start-ups and SMEs throughout the country. This logic of the
innovation continuum carried by this competition is: from the laboratory to creation and up to growth, enables
to support projects from their birth to their commercialisation.

39 https://www.bpifrance.fr/catalogue-offres/soutien-a-linnovation/concours-dinnovation-i-nov
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Regarding the SDG analysis, this competition directly contributes to the Planet, Prosperity and People
dimensions:

— Planet: Adaptation of territories to climate change, mitigation of its effects, risk prevention and
metrology of environmental exposures; environmental and energy performance of buildings, circular
economy, adaptation to climate change.

— Prosperity: Industry 4.0, Cultural and Creative Industries (CClI)

— People: Health

The following figure looks to summarise the competition components and its contribution to achieve SDGs in
the Planet, Prosperity and people areas by applying a Theory of Change model.

Resources Implementation Effects
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ISkt Bpifrance and = mobility, cities carried out in [ 27,5 success
*Devel ADEME. and sustainable France rate overall | Prosperity:
i eve Dp ) build'lngs; and . st Industry 4.0, CCl
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up to growth, enables the State to support projects from their birth to their

commercialization.

External influences (factors): rew
technology needs to be competitive in different fields such as:
green hydrogen, low-carbon aircraft, connected vehicles, space

exploration

Figure 16. Theory of Change for case of France

¢ Indicators framework for monitoring

The i-nov competition is not monitored in a formal way. Each time a call for proposals ends, a dossier
containing the basic data of the call for proposals and a description of each of the winning projects is made
public. At the same time, various communication events are held, with special emphasis on several of the
winning projects. The following table provides an overview of result indicators gathered from the dossier.

Indicator Expected Value Aggregated data
2022 1st call

Number of supported projects 517 (since 2027) 55

Candidatures N/A 196

Success ratio N/A 27.5%
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Table 13. Example of results indicators used by the programme

The 2022 1st call winners are an example of the richness of the country's economic fabric and the culture of
innovation that characterises our entrepreneurs. Former winners are at the moment at the forefront of their
field, demonstrating the relevance of the competition by contributing to the identification, acceleration of the
development and marketing of solutions with high technological content.

Regarding the connection with the Inventories of Indicators developed under the project, some of them have

been selected covering the field of digital, energy and digital transition related to innovation and technology,
and SDGs 9, 12 and 13.

State-owned R&D in million national currencies (nominal) Input

Total energy R&D, % of GDP Input

Value added at factor cost related to circular economy sectors (% of GDP) Impact
Development of environment-related technologies, percentage of all technologies Output
Employment in innovative enterprises Output
Exports of medium and high technology products as a share of total product exports Output
Enterprises working actively together with users in the creation of the idea, design and Impact

development of new products

e Lessons learned for monitoring the impact of R&l policies on SDGs and opportunities to enhance the
impact on future policy implementation

The programme presented in the case encourage the emergence of start-ups and SMEs with high capacities
to lead the energy and digital transitions that the country is currently strategically addressing; and which is
linked to the 3Ps of Agenda 2030: Planet, Prosperity and People.

It enables the co-financing of research, development and innovation projects, and contributes to accelerating
the development and marketing of innovative solutions with a high technological content. The development
of innovation and technology, from conception to commercialisation is the focus of the winning projects,
underlining the importance of innovation for the achievement of the 17 SDGs.

At the time of making the case there are limitations to linking programme results with input, output and
impact indicators; mainly in two of the areas worked on in the competition: digital innovation and health and
by extension to other SDGs, such as SDG 3, associated with People.

5.5. Policy Example 4: Green and Sustainable Finance Cluster — Germany

The financial sector — involving activities such as securing funding for goods and services, enabling smooth
cashflow and consumption over time, providing loans and financial protection — is a key enabler of the real
economy. It plays a crucial role in sustaining stable economic conditions by enhancing the socio-economic
context for citizens, small and medium enterprises, and governments. Hence, building a stable financial
system could facilitate the achievement of the Sustainable Development Goals (SDGs) — and build a more
sustainable approach to transform the financial activities across countries.
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This case will explore to what extend the Green and Sustainable Finance Cluster Germany (GSFCG)4°
supports the transformational process towards green and sustainable economy in Germany. Furthermore,
this policy example describes how the GSFCG initiative promotes the research and innovation (R&I) projects
that contribute to the achievement of the SDGs goals — in the context of innovation as a major contributor to
the establishment of a more sustainable pattern of production and consumption while enhancing well-being
and quality of life for all.

The analysis gathers insights from relevant documentary sources of the German Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety, the German Federal Ministry of Finance. Moreover,
the German Sustainable Finance Strategy has been reviewed, together with other relevant documents
concerning the German commitment to the SDGs and the climate action and sustainable finance strategy.
As part of the analysis, the Theory of Change describes the causal connection between the initiatives
developed by the Cluster and their linkage with the Sustainable Development Goals (SDGs). Finally, to
measure the progress of the contribution and impact of the activities connected to the SDGs — we focus on
the 3 Ps that shape the SDGs: People, Planet, Prosperity and a set of selected indicators which highlight the
SDGs as a comprehensive framework rather than disconnected targets.

e Policy background

The global economy operates in a complex and interconnected way. Considering the push towards more
solid and effective partnerships for sustainability, financial institutions, investor groups, policymakers and civil
society have started to explore collaborative work as networks aiming to cooperate and increase their impact
towards a greener and more sustainable financial sector. For example, the German Sustainable Financial
Strategy: Sustainable Finance4l represents the medium through which the German government is paving
the way to become a model for green and sustainable financial practices beyond its borders. The focus is on
supporting the financial sector in funding the real economy activities — to promote a more cost-efficient and
conscious management of the available resources. This goals links to the contribution of the R&I projects to
promote a more sustainable model of consumption and production.

The main priorities of the German Sustainable Financial Strategy are:

— Promote sustainable finance at European level and beyond (considering the environmental, social and
governance (ESG) implications when making investment decisions in the financial sector)

— Seize opportunities, support the sustainable transformation process and reinforce the sustainability
impact in the financial services

— Ensure financial market stability
— Build expertise and promote Germany as a centre for sustainable finance
— Become an example for sustainable finance within the global financial system

These five objectives shape the framework for the Sustainable Finance strategy and define measures which
have already been adopted by the German government in the short and medium term. Sustainability and
climate action, together with social cohesion are the core objectives pursued by Germany through its
Sustainable Development Strategy. Germany is committed to the Paris Agreement and the SDGs and work
towards stability in the financial system by implementing a revolutionary sustainable and financial strategy,
as announced in the Press Release of the Federal Ministry of Finance in 202142, Therefore, in 2020 16
banks operating in Germany (with assets of more than €5.5 trillion) signed a voluntary commitment*3 to meet
the goals of the Paris Agreement. Through this joint initiative, the Climate Commitment of the German
Financial Sector44 aims to undertake a leading role in reducing the emissions associated with the loan and
investment portfolios contributing to more sustainable approach to the economy. Under this commitment, the
banks will develop methodologies, targets and an implementation process that will enable them to

40 https://gsfc-germany.com/en/

41 https://www.bundesfinanzministerium.de/Content/EN/Standardartikel/Press Room/Publications/Brochures/sustainable-finance-
strategy.pdf? blob=publicationFile&v=7

42 https://www.bundesfinanzministerium.de/Content/EN/Pressemitteilungen/2021/2021-05-05-sustainable-finance-strategy.html

4 https://gsfc-germany.com/en/net-zero-banking-alliance-germany/

44 https://sdg21.eu/en/blog-2/climate-self-commitment-of-the-german-financial-sector
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restructure the loan portfolios and to align them with Paris Climate Agreement. This measure will contribute
to the achievement of net-zero emissions by 2050 for German loan portfolios.

Sustainable Finance is an instrument to steer different financial instruments, focused on different thematic
issues that acts as a strong bridge to the SDGs to allow the flow of capital to support the sustainable
corporate commitment. Additionally, sustainable finance contributes to the consideration of corporations’
environmental, social and governance (ESG) progress when taking investment decisions in the financial
sector, leading to more long-term investments in sustainable economic projects. Yet, the challenge remains
in developing a capacity to maintain a balance between managing the resources needed for the real
economy and its transformation while they support and accelerate this transformation. Systems change is
about enabling the transformation in the structure and interrelationship of the parts within a complex
organisation (financial sector) so as to realise the emergence of new behaviour and rearranged processes.
To unlock the systems transformation there is a need to engage the whole system, including all Member
States, business corporations, and all members of the society.

e Policy impact by design

The German Federal Government aims to transform various aspects of the economy and society through a
variety of instruments and strategies to enhance sustainable growth. The Green and Sustainable Finance
Cluster Germany (GSFCG) — launched in 2018 as a result of the merger of the Green Finance Cluster
Frankfurt of the Hessian Ministry of Economic Affairs and the Accelerating Sustainable Finance Initiative of
Deutsche Borse — has the objective to support this transformational process towards a green and
sustainable financial framework.

The Cluster is a German-wide network that supports the development of common sustainable standards for
the business models of various stakeholders in the financial context. It has three primary objectives: 1) to
provide application-oriented research to support the implementation of the climate and sustainability
objectives of the German government; 2) to enable the collection of innovative data to support the
connection of traditional indicators with sustainability aspects of green and sustainable finance; 3) to
increase efficiency and establish standards by the creation of a broad platform for the exchange of best
practices and thus to foster the communication and the capacity building of the stakeholders in the financial
sector.

To realise its activities the Cluster is provided with the support from the financial sector, public investment,
policy-makers and civil society. Some of the sponsors are Deutsche Bank, Deutsche Borse group, Helaba,
BNP Paribas, DKB, DZ Bank, Moody’s investors service, Zurich, among others.

The Cluster organises expertise drawn from the above-mentioned focus areas in four main projects:

Project Objectives Outcome SDGs
¢ Reduce to net zero all CO2 o develop advisory
g::lkin AIIie%:ég emissions associated with capacity for climate ir?deecgno?n?ger;g\/v\gwork
Germag investments or loans neutral loan portfolios 9
y and investments so to
« synergy of international standards to achieve net zero by the
manage and measure the climate middle of the century

impact of loan portfolios SDG 13 Climate action

SDG 17 Partnership for
the goals

o elaboration of climate-related guides e the recommendations

and recommendations are regarded as key SO0 & lzient G

The Task Force

?:Iated |:(i:rI1I2:1&cl:tiZI guidelines globally and economic growth
Disclosures o the challenge is to achieve the
(TCFD)Think practical ap()jplication of these o de\éelop in(—jdeptk:‘ A
recommendations understanding of the . .
Tank implementatign of the SDG 13 Climate action
TCFD
recommendations
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made available in the

form of short briefs

available to the SDG 17 Partnership for
interested public the goals

(financial institutions)

. . .o enable the cross-organisational e develop analytical and
Elgtznmal Clus?:egr exchange of data based on data sharing tools for ir?dGecgno?neiger;tomxrlork
decentralized infrastructure the financial sector g
(FBDC)
o deliver the required security e support the
enhancing techniques development of a . .
: ‘ cIoud-t?ased data SDG 13 Climate action
« elaborate metadata catalogue and platform that integrates
data harmonization tools financial data from
companies,
government agencies SDG 17 Partnership for
and academia. the goals

Table 14. Key projects of the GSFCG

The following figure summarising the Cluster components and its contribution to achieving SDGs connected
to sustainable financial services covering 3Ps; People, Planet and Prosperity by applying a Theory of
Change model.

THE GREEN AND SUSTAINABLE FINANCE
CLUSTER GERMANY Resources » Implementation Effects
Theory of Change Analysis

Required to Activities /
implement the services Outcomes Impact
Goals/Objectives policy P t.argeted/
beneficiaries Increased coordination in the People: Contribute for equal
Promote sustainable finance at European level Funding provided by | Serve as a platform financial efforts for greener living conditions
and beyond the financial sector to coordinate existing economy planet: Protect the planet
anet: Protec e planet,
Seize opportunities, finance the transformation, through s h h inabl
i : il inetituti Increased awareness about the through sustainable
consolidate the sustainability impact sponsorships Financial institutions L N - N d
i~ Operational research financial services and their impact CO“SU"‘_P'E'O“ an .
En§ure flnanc_lal market stability : Challenge in for the public and Enterprises and on the climate productlon and tak_lng
Build expertise as a center for sustainable developing practical private interest usiiEesas urgent action on climate
finance approach Increased collaboration between change
Become an example for sustainable finance Collect meaningful Public the financial institutions and )
within the financial system Cooperation database administrations businesses for eliminating the PmSPe”tYi Ensure green
mechanisms footprint of their activity and sustainable economic,
between different Develop metrics and social and technological
stakeholders standards progress
Provides long-term Partnerships are a key
perspective for aspect to achieve the aims
sustainable financial of the Cluster
practices
Assumptions: Funding R&I activities leads to more conscious and External influences (factors): new and revised financial and
sustainable financial practices (environmental protection), contributes business sustainable practices with strong commitment of actors;
to the establishment of networks and to connect stakeholders by synergy between the activity of different stakeholders leading to
working together and monitor the transformation process towards a more effective and cost-cutting activities.
greener financial framework.

Figure 17. Theory of Change for case of Germany

e Indicators framework for monitoring

Among the core activities of the Cluster is to gather key information on sustainable practices and corporate
management. Data has a key role in the elaboration of a tailored strategy for green and sustainable finance.
It enables the monitoring and analysing of information on green and sustainable financial activities.
Traditional financial indicators used by companies, together with ESG data (environmental, social,
governmental) enable companies to develop tailored risk-management approaches. Additionally, such a
review provides relevant insights on corporate strategy and enables enhanced forecast’'s — key to define
business value.
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At a national level, a selection of indicators from the 3P dashboards could contribute to measure the
outcomes and impact of this policy considering different angles of Planet, People and Prosperity — aligned
with corporate approach of ESG. The indicators are selected based on their connection to the policy topic,
mainly covering the fields of climate action and finances for R&l and SDGs 8,13 and 17.

Indicator Type

Green early-stage investments (per min GDP) Planet R&I indicator - Input
Environmentally related tax revenue, percentage of total tax revenue Planet R&l indicator - Input
Green early-stage investments (per min GDP) Planet R&I indicator - Input
Investment share of GDP Prosperity SDG indicator - Input
Shares of environmental taxes in total tax revenues People SDG indicator - Output
Environmental related R&D Prosperity R&I indicator - Input

R&D expenditures financed by the business sector
R&D expenditures in the business sector

R&D expenditures financed by the government

sector
Greenhouse gas emissions Planet SDG Indicator - Impact
Climate-related economic losses Planet SDG Indicator - Impact

Contribution to the international 100bn USD commitment on climate Planet SDG indicator - Impact
related expending

e Lessons learned for monitoring the impact of R&I policies on SDGs and opportunities to enhance the
impact on future policy implementation

The Cluster acts as a central contact point for sustainability- and climate-relevant issues of actors in the
financial sector and beyond. Different projects developed as part of this policy contributes to develop
concepts and methodologies that promotes a greener and more sustainable economy with a focus on the
financial sector. The climate action is promoted through different fields of action, looking at the short- and
long-term outcomes in the financial and business sector.

The policy tackles a mix of the planet and prosperity dimension, with an indirect impact on the people
dimension. Therefore, the indicators used to capture at national level the impact of the policy are from a
combination of indicators from the three dimensions. The inventories don’t contemplate specific indicators for
this specific type of policy, particularly for each of the three Ps, an aspect that could be improved in future
developments. However, the prosperity dimension is better covered in terms of expenditure in R&I. Another
shortcoming is that some data comes from the private sector (e.g., on the collection of data from companies)
for which information for measuring is not publicly available. This requires a combination of analytical
framework at policy level that could then be articulated with the 3Ps dashboard and analysing the
connections through the Theory of Change model.
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5.6. Policy Example 5: Environment for Life Programme — Czech Republic

The Life for Environment programme was created in 2019 by the Ministry of Environment of the Czech
Republic and aims to fund research aligned with the national environmental policy. The programme’s main
goal is to develop new solutions and expand the knowledge base in the environmental field. This is expected
to significantly contribute to ensuring a healthy and high-quality environment in the Czech Republic and to
the sustainable use of resources, minimise the negative impacts of human activity on the environment, even
beyond state borders, and contribute to improving the quality of life in Europe and globally.

Environmental protection is one of the three main pillars of sustainable development, alongside the
economic and social pillars in the 2030 Agenda for Sustainable Development (SDG - Sustainable
Development Goals). This policy example explores the way R&l funded through the Life for Environment
programme contributes to the achievement of SDGs. The case will mainly cover the Planet dimension, even
though research in the environmental field is interconnected and interdependent with the other two
dimensions of sustainability: prosperity and people.

The case has been developed through a documentary analysis of relevant sources from the Ministry of
Environment and the Technology Agency of the Czech Republic — which is the operational body of this policy
— including factsheets, open calls, results of awardees projects and further information available through the
website. Moreover, policy background documents such as the Strategic Framework of the Czech Republic
2030, the State Environmental Policy of the Czech Republic 2030 with a view to 2050, the National Report
on the Implementation of the 2030 Agenda for Sustainable Development and country profiles from the
European Environmental Agency, were examined. Additionally, interviews with programme representatives
were conducted with the aim to complement the information available through desk research. As part of the
analysis, a Theory of Chance model has been applied to analyse the connection between the programme’s
activities and the impacts/contributions to the SDGs.

» Policy Background

Achieving the sustainable development goals has been present in the agenda of the Czech Republic
national policies for more than a decade, including specific policy and strategic documents with a clear
orientation towards environmental protection (State of the Environment, see below).

The Czech Republic 20304 strategy replaces the Strategic Framework of Sustainable Development adopted
by the Government in 2010 and constitutes part of the national effort for sustainable development and
achieving the SDGs. The Czech Republic national assessment of SDGs* done in 2017 contributed to
building the public agenda based on two main concepts: sustainable development and wellbeing. The report
states the need to go beyond prosperity indicators such as GDP growth to measure quality of life and
assessing and monitoring wellbeing aspects such as health, education, skills and environment among
others. Furthermore, the voluntary assessment in 20214 indicates different degrees of advancement in
different SDGs, however, the environment related SDGs do not record significant progress. The government
highlighted its commitment to align funding with specific targets on SDGs priorities.

In this context, the life for Environment programme covers diverse areas linked to environmental protection
that contribute to achieve goals in the “Resilient Ecosystem” priority of the Czech Strategy 2030. As
mentioned before, the linkages of the research funded through the programme with the Resilient Ecosystem
area does not preclude the inclusion of and intersection with other topics such as people and cities, good
governance (which is already visible at horizontal level in the coordination between ministries and agencies
for implementation) and prosperity in the research results. This interconnection is also considered as part of
the State Environmental Policy.

The State Environmental Policy*® of the Czech Republic is a long-term national strategic document that
formulates objectives in the area of environmental protection and the overall strategic direction until 2030. It
is aligned to the Czech Strategy 2030 and serves as an umbrella document covering general environmental
issues. It is the sixth edition of the policy strategy (a first edition was approved in 1995) and adopts a more

45 https://ec.europa.eu/migrant-integration/library-document/czech-republic-2030-strategic-framework_en

46 hitps://www.vlada.cz/assets/ppov/udrzitelny-rozvoj/dokumenty/CZE-VNR-to-HLPF_2017_National-Report.pdf
47 https://sustainabledevelopment.un.org/content/documents/279492021_VNR_Report_Czech_Republic.pdf

48 https://www.mzp.cz/en/state_environmental_policy
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modern pro-environmental legislation and policy formulation for improving the environment in the Czech
Republic.

In the Czech Republic, research in the environment field (Planet) is funded through different
programmes*® managed by the Technology Agency. For instance, technical environmental protection
research, especially marketable new technologies and their innovations, has been supported under the Alfa
programme since 2010 and is currently supported under the expiring Epsilon programme. Furthermore,
social science topics for environmental protection were addressed in a number of projects in the Omega
programme and are also supported in the Eta programme. Biodiversity issues are partially the subject of
research in the Ministry of Agriculture's Country Programme, while other aspects of environmental protection
have been included in the programmes of the Ministry of Foreign Affairs and marginally also in the
programmes of the Ministry of Culture and the Ministry of the Interior. As a consequence of the structuring of
research funding under different ministries, a holistic approach is lacking. Creation of synergies and
complementarities of different programmes, including the Environment for Life programme, is facilitated by
an inter-ministerial coordination working group.

« Life for Environment Programme

The Life for Environment programme to support applied research, experimental development and innovation
in the field of the environment was approved by Resolution of the Government of the Czech Republic No.
204 of 25 March 2019. It is coordinated by the Ministry of the Environment, while the implementation of
the programme is managed by the Technological Agency of the Czech Republic.

The programme is expected to operate from 2020 to 2026, The first public tender was announced in 2019,
with the first financial support provided in 2020. The maximum duration of projects in this programme is set
at 7 years, with an average of 30 months. Total programme expenditure is expected to be CZK 4.46
billion (around €181.2 million), of which state budget expenditures will amount to CZK 3.8 billion (around
€181.2 million). The interviewees confirmed that the rest of the budget will from European funds such as the
European Structural and Investment funds. Half of the total expenditure on the programme is expected to be
allocated to research related to the issue of climate change (priority no. 1 below).

The programme aims to support projects a) in the public interest, b) about new procedures, environmental
technologies and eco-innovations with a high potential for quick application in practice, and c) more time-
and knowledge-intensive solutions based on longer-term monitoring of social, natural and climate changes.
Priority is given to activities that contribute to the achievement of multiple objectives and create impacts on
other desirable activities. The programme applies the concept of "one activity-multiple benefits" in order to
maximise synergies and minimise trade-offs. The following table summarises the subprogrammes with
specific objectives and allocated budget:

Operational CZK 900 million incre_ase the ef_ficiency of resource use and reduce environmental

o pollution (e.g., circular economy, biodiversity, etc.)

public interest

e reduction of risks resulting from insufficient or extensive

environmental protection, insufficient adaptation to climate change
and its consequences (e.g., impact of economic activities on the
environment, the prevention of risks arising from both climate
change and economic activities

e increase the quality of life of the Czech population, to introduce
prevention of environmental pollution instead of liquidation of the
consequences of pollution (e.g., use of tools for the
digitization of public administration, the creation of
environmental knowledge, awareness raising for citizens,
etc.)

4 https://www.tacr.cz/programy-a-souteze/programy/
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support eco-innovations and technologies and techniques in
technical environmental protection (e.g., energy savings, low-
emission technologies, efficient use of raw materials and materials in
general)

Eco-innovation, CZK 1.681 million °
technologies and

procedures  for

environmental

protection L . . . .

e ensure procedures for minimizing risks arising from insufficient
environmental quality for people's health, their environment and
nature (e.g., conceptual solutions in municipalities and regions,
standardisation measures, etc.

i - e support research topics that decisively bring new quality in
Long 217 CAE00Imilion environmental protection and in the direction of long-term stability of
environmental R e L .

- society's living conditions and its increased resilience.
and climate
perspectives

Table 15. Sub-programmes of Life for Environment Programme

The main priorities of the programme are:

— climate — measures to protect the climate, mitigation and adaptation to increased extremes of
precipitation and temperature, both in settlements and in the open countryside,

— air protection,

— waste and recycling management,

— protection of water, soil, rock environment and other natural resources,
— biodiversity, nature and landscape protection,

— an environmentally friendly society, a safe and resilient environment, specific tools for environmental
protection and sustainable development.

The programme envisages to involve all types of actors and beneficiaries while solving specific
problems: research organisations, public administration, entrepreneurs, non-governmental and other
organizations financed by public funds (e.g., schools, social and health services).

» Policy impact by design

The Life for Environment programme provides direct financial support (policy type B1) for research activities
and contributes to shape regulation and incentives in the long term (policy type E2)7. The resulting solutions
should make it possible to reduce the regulatory complexity and administrative burden of environmental
protection, increase the economic efficiency of solutions to protect environmental components (the search
for the so-called optimal pollution), increase the competitiveness of companies focused on the
development and production of equipment for environmental protection and services in this area, and will
expand their export potential. It looks also to contribute to the qualifications of the research actors and
their involvement in international cooperation, the number of young researchers involved in projects, and
expand the cooperation between the research and application spheres (both public and private).

From an SDGs perspective, this programme seeks to contribute directly to the Planet dimension through
three specific objectives:

1. Contribute to adaptation to climate change and the introduction of economically efficient mitigation
measures

2. Contribute to the improvement of environmental components and support the implementation of
principles circular economy

3. To support a resilient and safe society and nature
4. The solutions that will be created within the framework of the supported projects may ultimately

contribute to:
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— drought mitigation and drought prevention,

— reducing the impact of other meteorological extremes,

— improvement of air and water quality,

— development of waste management, circular economy and efficient use of raw materials,
— protection of natural resources, water, soil and rock environment,

— preservation of biodiversity and improvement of nature and landscape protection,

— the development of an environmentally friendly and resilient and safe society from the point of view of
the environment and climate change.

Following data provided via the interview with the Ministry of Environment, the programme is complemented
by other initiatives that contribute to valorise research and promote the uptake of results such as
conferences and events organised by the Czech Environmental Information Agency as well as the promotion
with other national funded programmes such as Transport 2020 and Trend programme with industries.
Collaboration and participation with these other programmes are done on voluntary basis and doesn’t
represent a requirement to get funded under Life for Environment.

Furthermore, the Technology Agency is organising workshops for both applicants and evaluators at each
tender process. The interviewees described that for the 6th call for proposals of the programme Environment
for Life they have introduced an open access to the research results, with the aim to get the research results
to the general public.

The following figure summarises the programme components and their contribution to achieving SDGs in the
Planet area by applying a Theory of Change model.

LIFE FOR ENVIRONMENT -
. Resources Implementation Effects
Theory of Change Analysis
Goals/ - Actors
Hoe Required to . Outcomes Impacts
Objectives implement the Activities targeted/
policy beneficiaries Planet: 1) Climate Action
Bring new solutions in the field of the (adaptation, awareness
environment and expand the knowledge . Fundi f h Frzraat Increased partnerships raising and sustainability)
base in the field: Funding allocated g E s R between national and 2) Life below water &
to support research through 3 main TSI stakeholders on land (ecosystem
-contribute to ensuring a healthy and high- (€181.2 million) SDIEEETE _Public . servicesthat provide an
quality environment in the Czech Republic Overational e = (5 eread [ (e (i appropriate framework for
and to the sustainable use of its resources Coordination and P i the environmental field the development of human
administrative staff E==ETED D W= produced i d biodiversi
. ; ublic interest -Entrepreneurs and TEHERELL HeihEEihy
-minimise the negative impacts of human assigned to the Life = ) 3 business restored)
activity on the environment, even beyond for Environment —Ecﬁ—ln;’\ovatlon,d More results uptake by
Programme technologies an private and public .
state borders g Sz Non-governmental - Prosperity: 3) Industry,
. environmental and other FEERETE s 2
-contribute to improving the quality of life in Ccupera.tlun tedi e (T Infrastructure (industries
Europe and in a global context. Mechanism protection § : db bli Increased leading innovations tackling
between ministries -Long-term inanced by public competitivenessof : T
and TACR environmental and {u"dil (E'E'LECT’;IS' companies working on environmental issues)
dlimate etz environmental protection :
perspectives services). P! Cross-cu tt.|ng:4)
Partnerships for the goals
Assumptions: Funding R&1 leads to reductions of negative effects of External influences (factors): new and revised
human activities on the environmentin the long run (environmental environmental regulations, with commitment of actors;
protection), contributes to connect stakeholders by working together needed reform for implementation between ministries and
and through results uptake and monitor changes in the quality of the TA CR (organisational constrains); economy affected by
environment. domestic demand, supply, inflation and unemployment.

Figure 18. Theory of Change for case of Czech Republic

» Indicators framework for monitoring

The Life for Environment programme is continuously monitored through the collection of information on
projects, their implementation and results. About the impacts, or of the usefulness of the supported research,
an evaluation report will be drawn up three years after the end of project funding. Halfway through the
duration of the programme (i.e., in 2023), an evaluation of the progress of the programme, the achievement
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of the list indicators (see table below) and the probability of achieving the programme's goals will be carried
out. During the programme implementation, all funded projects are systematically monitored and regularly
evaluated. The evaluation is carried out by the Technology Agency on the basis of a report submitted by the
beneficiary, or by checking the material performance of the project. The following table provides an example
of programme level indicators to be monitored, including data available on the results of the first five open
calls:

Indicator Expected Value Aggregated data

first open calls

Number of supported projects 220 (until 2027) 97 (at 2022)
Rate of successfully completed projects 80% N/A
Number of achieved results/applicable outputs 520 N/A
Share of non-public resources for the entire programme 10% N/A

Table 16. Example of results indicators

In terms of performance and results of the policy, the programme management seeks to collect data on
number of proposals received and recommended for funding, amount of financial allocations by
subprogramme, beneficiaries by type of organisation (public, non-for-profit, business, hospitals, etc.), type of
results and uptake of results by sector (for instance patents, prototypes, software, databases, models,
publications, results reflected in directives or legislation, among others). This set of indicators allows an
analysis of the policy from an input and output perspective in the short and medium term.

If we apply the conceptual framework and use information from the inventories of indicators developed under
the project, another set of information could be analysed. The following table presents a list of indicators
extracted from the 3Ps Inventories of Indicators that capture different dimensions of this policy from the R&l
and from the SDG perspective. The indicators are selected based on their proximity with the policy topic,
mainly covering the fields of technology, education and finances for R&l and SDGs 13 and 15, with selection
also of indicators related to SDG12, all linked to the Planet dimension. Indicators can be classified as Input,
Output or Impact. Output indicators provide information of the policy results in the short term (ST) or medium
term (MT).

Government Budget Allocations for R&D (GBARD) in Environment (% of GDP) Input

Graduates in Tertiary Education in Electricity and Energy (percentage of total graduates) Input

Graduates in Tertiary Education in Environment (percentage of total graduates) Input
Researchers in A Agriculture, forestry and fishing Input
Development of environment-related technologies, % all technologies Output — MT
Development of environment-related technologies, inventions per capita Output — MT
Eco-innovation related patents (per min pop) Output — MT
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Highly cited publications in SDG13 Output — MT
Highly cited publications in SDG15 Output — MT
Patents related to SDG13 Output — MT
Patents related to SDG15 Output — MT
PCT Patent applications in Climate mitigation technologies Output — MT
Publication specialisation index in SDG13 Output — ST
Publication specialisation index in SDG15 Output — ST

Publications by Field of Research (FOR) for Earth, biological and environmental sciences, Output — ST
and related

Share of enterprises that introduced innovations with environmental benefits Output — MT
Contribution to the international 100bn USD commitment on climate related expending Impact
Gross value added in environmental goods and services sector Impact

« Lessons learned for monitoring the impact of R&l policies on SDGs and opportunities to enhance the
impact on future policy implementation

The case examines a policy instrument that funds research tackling environmental issues through three
specific sub-programmes that aim at different short- and medium-term outcomes in the public and private
sector. The policy itself is mainly directed to the technology dimension of R&l with a clear involvement of
different stakeholders in the private and public sector as well as knowledge actors (main applicants to open
calls). Some projects may include participatory approached that link to citizen engagement and awareness
raising campaigns. In the long term, the programme is linked to policy strategies that includes SDGs on the
Planet dimension with interlinkages with People and Prosperity.

The use of the inventories of indicators is relevant to capture relevant analytical elements (patents,
publications, technology development, etc.). However, it presents some limitations as it is difficult to connect
the outputs and outcomes of the programme with the national landscape in the presence of other
mechanisms that contribute to tackle the same SDGs from an R&l perspective. For instance, different
programmes funding R&l in Czech Republic are connected to the Planet dimension, hence the difficulty to
identify the linkages of a specific programme such as Life for Environment. The use of evaluation indicators
made by the programme management unit itself and the use of the Theory of Change model can help to
outline connecting pathways from the R&l measures to the impacts on specific SDGs.

Furthermore, the analysis of indicators depends on the phase of the R&l policy. For instance, this case is at
quite an early stage, that is it is funding research that may have an impact only in a number of years. A mid-
term evaluation is expected next year, that may provide a better panorama of results, and therefore would
facilitate the analysis of the contribution of SDGs. In this sense, the use of indicators from the inventories
could help to assess the evolution of the national context on certain variables that are closely linked to the
aims of the programme and objectives of the subprogrammes.
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5.7. Policy Example 6: UKRI Vision for Public Engagement — United Kingdom

The UKRI Vision for public engagement is a strategic approach adopted by UK Research and Innovation
which aims to support public engagement in research. More concretely, the vision seeks to incentivise
researchers in UK do more and better public engagement and to involve society more systematically in
discussions and debates about research and innovation as this will lead to better quality of research and to
improved research impact. More specifically, the vision establishes the following priorities in order to support
researchers and innovators: 1) to engage under-represented communities and places with research and
innovation; 2) actively involve a wide range of people in their work; 3) to nurture a future generation
passionate about research and innovation and to 4) listen to public concerns and aspirations.

UKRI is one organisation that brings together seven disciplinary research councils, Research England, which
is responsible for supporting research and knowledge exchange at higher education institutions in England,
and the UK’s innovation agency, Innovate UK. Within the seven disciplinary councils®® we can find different
disciplines, such as arts and humanities, biotechnology and biosciences or environment. Therefore, UKRI
covers a holistic approach to research directed to the 3P’s (people, prosperity and planet), which is a good
coverage of the SDG’s and the rationale for choosing this policy example.

In addition, the singularity of the policy example relies on the multilayer perspective for promoting public
engagement in research. Thus, UKRI has set this vision and incorporates several tools for implementing it,
among which we can highlight a Public Engagement Advisory Group and several funding programmes.
Furthermore, each of the councils has adopted an ad hoc strategy for public engagement, always supporting
the UKRI's vision and run different activities and programmes, in order to materialise UKRI’s vision into the
particularities of different disciplines. Furthermore, UKRI is one of the founders of the National Co-ordinating
Centre for Public Engagement (NCCPE), which aims to support public engagement in practice. Having this
overall approach into account, the policy example takes one of the specific instruments from UKRI to give an
overview of how a cross-cutting strategy (A2 in the provided taxonomy) is operationalised in a direct financial
instrument (B1).

More concretely, the policy example focuses on the pilot initiative launched in 2019 by UKRI to support
researchers and universities to engage with communities and places who have fewer opportunities to
participate in research and innovation. This funding initiative is called Enhancing place-based partnerships in
public engagement, and it is described in the next section. The analysis provided is based on desk research
of documents from UKRI and NCCPE and academic publications.

e Policy Background

UK Research and Innovation (UKRI) was established in 2018 by bringing together seven Research Councils,
the innovation Agency, Innovate UK and Research England, with the aim of supporting research and
innovation to create a more prosperous, healthy and sustainable society. Within this framework, the
emphasis on Research and Innovation (R&I) puts at the forefront of the organization the SDG 9: Industry,
Innovation and Infrastructure, concretely target 9.5 (9.5 Enhance scientific research, upgrade the
technological capabilities of industrial sectors in all countries) (HM Government, UK, 2019). However, its
cross-cutting approach leads to a holistic approach to the 17 SDGs grouped in Prosperity, People and
Planet. For example, in its latest Annual Report and Accounts 2021-2022, UKRI highlighted its contribution
to SDG 2 (Zero Hunger), SDG 3 (Good health and Wellbeing), SDG 9 (Industry, Innovation and
Infrastructure) and SDG 13 (Climate Action).

In 2019, UKRI launched the Vision for Public Engagement to support the involvement of citizens in R&I in
order to achieve four goals: 1) to engage under-represented communities and places with research and
innovation; 2) actively involve a wide range of people in their work; 3) to nurture a future generation
passionate about research and innovation and to 4) listen to public concerns and aspirations. During the
period 2019 to 2022, when a new corporate strategy has been launched, UKRI’s efforts to achieve those
goals have been operationalised through different programmes with a strong focus on People, such as the
STEM ambassadors programme>®! (a network of volunteers who work with young people to bring STEM

%0 The councils involved in UKRI are: the Arts and Humanities Research Council (AHRC); Biotechnology and Biological Sciences
Research Council (BBSRC), Economic and Social Research Council (ESRC); Engineering and Physical Sciences Research
Council (EPSRC); Innovate UK; Medical Research Council (MRC); Natural environment Research Council (NERC); Research
England and the Science and Technology Facilities Council (STFC).

51 https://www.stem.org.uk/stem-ambassadors

74


https://www.stem.org.uk/stem-ambassadors

subjects into real life experiences), Science wise®?, which is a programme that supports policy-makers to
include public dialogue in STI decision making, among others. This public engagement strategy (policy type
A2) is not only a cross-cutting thematic area within UKRI as a whole, but it also has thematic
implementations within the different UKRI's councils. As an example of it is the public engagement strategy
implemented by the Natural Environment Research Council (NERC), which although embedded in the
general UKRI's engagement strategy, incorporates concrete actions and programmes to support public
engagement in environment research (Planet).

Furthermore, in 2019 a new pilot programme was launched, responding to first vision’s objective: to engage
under representative people and places in research and innovation: the Enhancing Place-Based
Partnerships.In Public Engagement

e Enhancing Place-Based Partnerships in Public Engagement

This programme launched by UKRI in 2019 as a pilot initiative funded pathfinder projects to plan, develop
and test new ways of working between research organisations in partnership with communities to co-develop
socially relevant approaches to engagement with R&I. Projects were awarded by Research England, one of
the councils of UKRI, which engages with Higher Education Institutions. Moreover, in terms of
implementation and support of the awarded projects, the National Coordination Centre for Public
Engagement (NCCPE) provided support to beneficiaries. This support is directed to improve learning among
participants and establish monitoring and evaluation structures at project level.

This initiative was launched in 2019 as a pilot programme. Projects were six months in duration with funding
from UKRI available for the first four months and the second period supported by the beneficiaries (co-
funding). Project’'s budget should be between a minimum of £10,000 (around €11,000) and a maximum of
£40,000 (around €45,000).

As the main objective is to support universities to explore how engagement with communities in deprived
places lead to research with better societal impacts, the main beneficiaries are the following:

— Research organisations and universities
— Community partner/organisation from the 40% most socio-economically deprived areas of the UK.

As a pilot initiative 25 small projects were awarded to which direct finance support were provided (type of
instrument B1: direct financial support-grants and subsidies), in parallel with guidance and support from the
NCCPE (type of instrument E1: Guidance and business advisory services), embedded in an overall public
engagement strategy (type of instrument A2: Strategies, agendas and plans).

Apart from the support to awarded projects, NCCPE are also provided support for a further 40 projects
across the UK who applied for the EPPE programme but weren’t funded through training, networking,
consultancy, peer to peer support and mentoring.

e Policy impact by design

Following the elements of the conceptual framework developed in the project and the literature review,
citizen engagement is becoming crucial for Research and Innovation oriented to impact in the SDGs. This
programme directly focuses on this aspect of R&l. The condition of the programme to focus on deprived
geographical areas directly aims to impact on People dimension first (especially on SDG1-No poverty- and
SDG3- Good Health and Wellbeing-) but also in Prosperity (especially on SDG 8-Decent Work and
Economic Growth-, SDG9- Industry, Innovation and Infrastructure-, SDG10-Reduce inequalities) and the
cross-cutting SDG 17 (Partnerships for the goals). In addition, the thematic coverage of the projects aimed to
impact in other SDG-related areas, such as health, place, environment, or culture.

The following figure looks to summarise the programme components and its contribution to achieve SDGs in
the People and Prosperity areas by applying a Theory of Change model.

52 https://sciencewise.org.uk/
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Figure 19. Theory of Change model for case of United Kingdom

¢ Indicators framework for monitoring

Due to the experimental character of the EPPE Programme and the coordination and support provided by
the NCCPE, the monitoring mechanism has been established at the project level, which consist of individual
reporting of each project reflecting on the outputs and outcomes achieved. However, UKRI provides
information about research outputs achieved through all its activities, including engagement activities.

Therefore, taking the period between 2013 and 2021 and despite the impact of the COVID-19 pandemic in
2020, the data about engagement outputs from UKRI (see Annex for further details) shows that public
engagement represents 38% of all engagement activities, only inferior to engagement with industry and
professionals. With regard the type of engagement, talks presentations and involvement in workshops are
the main engagement activities for both all audiences and public in general. However, the types of
engagements are more distributed for the public audience than in global.

Distribution of engagement activities by type of audience

All engagements 100%
Industry/Business and professionals 38%
Public 26%
Academic 14%
Other audiences 12%
Policy makers/politicians 9%
Charities 2%

Table 17. Distribution of engagement activities by type of audience

76



All engagements 100% 100%
A talk or presentation 38% 26%
Participation in an activity, workshop or similar 26% 17%
A formal working group, expert panel or dialogue 11% 17%
A press release, press conference or response to a media 8% 14%

enquiry/interview

Engagement focused website, blog or social media channel 7% 12%
A magazine, newsletter or online publication 5% 10%
A broadcast (other than news/press 3% 2%
Participation in an open day or visit to research organisations 2% 2%
Scientific meeting 0% 0%

Table 18. Types of Audience

This set of indicators allows to analyse the policy from the output perspective in the short and medium term.
If we apply the conceptual framework and use information from the inventories of indicators developed under
the project, another set of information could be analysed. The following table presents a list of indicators
extracted from the Inventories of Indicators that could contribute analyse this policy example. The indicators
are selected based on their proximity with the policy topic, mainly covering the fields of technology,
education and finances for R&l and SDGs 1 and 3 covering the People dimension and SDGs 8, 9and 10,
covering the Prosperity dimension. Indicators are classified as Input, Output or Impact. Output indicators
provide information of the policy results in the medium term (MT).

Graduates in Tertiary Education (percentage of total graduates) Input
R&D expenditures financed by the government sector Input
R&D expenditures financed by the higher education sector Input
Researchers in the higher education sector Input
Graduates in the field of Health and welfare per thousand population Output-MT
Number of patents related to SDG1 End poverty in all its forms everywhere Output-MT
Number of patents related to SDG3 Good Health and Well-being Output-MT
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Researchers in Q86 Human health activities Output-MT
Patents related to SDG10 Output-MT
Patents related to SDG9 Output-MT
Patents related to SDG8 Output-MT
People at risk of poverty or social exclusion Impact
Share of people with good or very good perceived health Impact
Self-reported unmet need for medical care Impact
Real GDP per capita Impact
Young people neither in employment nor in education and training Impact
Long-term unemployment rate Impact
Gross disposable income of households per capita Impact

e Lessons learned for monitoring the impact of R&I policies on SDGs and opportunities to enhance the
impact on future policy implementation

The policy analysed in the example incorporates a strategy and agenda for public engagement that it is
afterword operationalised through different tools that go from institutional support and mentoring for public
engagement to programmes that fund experimental approaches such as the programme analysed.

This policy example incorporates some of new elements of R&l policies reflected in the conceptual
framework of the project, by highlighting the crucial role of citizen engagement to tackling societal challenges
and impact on SDGs and the importance of people and place and the different role for each of the actors
involved. In addition, the example highlights the relevance of partnerships for R&l to impact on SDGs.

Lessons from the policy example can be summarised in three main points:

— The relevance of having a strategic umbrella for citizen engagement that has to be articulated
depending on the SDG to be impacted.

— The importance of experimenting and implementing different types of policy instruments for citizen
engagement.

— The relevance of monitoring the outputs of engagement activities but also at the instrument level, in
order to learn from experimentation.

The use of the inventories of indicators is relevant for capturing relevant areas of the conceptual framework
at country level. However, it presents some limitations: 1) the difficulty of having soft indicators, which can be
linked to some important areas such as citizen engagement and collaboration; 2) the emphasis on indicators
focused on the medium term that cannot be directly associated to specific policy interventions. Therefore, the
implementation of a monitoring and evaluation mechanism as the one developed by UKRI but also
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implemented at the programme level together with the Theory of Change model can help to further analysed
the contribution of R&l measures to the impacts on specific SDGs and the relevance of citizens in such a

process.

e Annex to Policy Example 6

These figures show the description of the outputs of engagement activities by UKRI53
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5.8. Meta-analysis of policy examples

Each policy example consists of (1) analysis of key documents and literature (e.g., previous reports and
evaluations when available) (2) interviews with key informants (approx. 1-2 interviews per case), as well as
of (3) testing and analysis of the relevant indicators. When analysing the relevant indicators, we have taken
into account that the impacts on SDGs are likely to take place over long-term and through complex
processes, and that in most cases it will be difficult to find statistical evidence on how these policies have
actually impacted SDGs. With this in mind, we have approached the cases through a Theory of Change
approach, describing how the impact is anticipated to take place in each individual case. ToC refers to the
logical description of how and why anticipated changes take place. The term is used both for the step-by-
step description of individual change processes, such as policy interventions (logical frameworks & impact
models), as well as for the generic approach in impact assessments and evaluation.

e Main findings from the policy examples

The analysis of policy examples consists of four parts. Firstly, all cases provide an overlook of the policy
background, including national and regional regulatory frameworks as well as operational aspects of the
policy. According to previous studies®, most of the policy initiatives related to societal challenges have
focused on national strategies and agendas (24 %) or project grants for public research (27 %). To
contextualize the different policy examples, a description of their broader policy portfolio in each example
country was included.

Secondly, they investigate the impact logic of the policy through a theory of change model which illustrates
the paths on how the R&l policy aims to achieve broader impacts on sustainable development. Thirdly, the
cases investigate the current monitoring and evaluating practices used by the policies. Finally, the studies
conclude by providing lessons learned for monitoring the impact of R&I policies on SDGs.

Although majority of the policy examples showcase an emphasis towards certain of 3P dimensions, all of the
policies include features from other dimensions as well. This supports the observation that many of the
SDGs are often interrelated. Using several policy instruments seem to be another common denominator for

5 Cervantes, M. & Hong, S. J. (2019) Chapter 4. STI policies for delivering on the Sustainable Development Goals. In: OECD
Science,Technology and Innovation Outlook 2018. Adapting to Technological and Societal Disruption. OECD.
https://www.oecdilibrary.org/sites/sti_in_outlook-2018-9-en/index.html?itemld=/content/component/sti_in_outlook-2018-9-en
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policies that aim to advance achievement of both R&D and SDG objectives. Inclusion of multiple
stakeholders, utilization of national and international networks and interdisciplinary and cross-
sectoral collaboration were also key features in most of the policy examples. As highlighted in the Formas
case, tackling societal challenges often requires a transformational change which postulates a broader
inclusion of all stakeholders to all stages of R&I policy from definition of the challenge to final dissemination
of the results.

To illustrate the mechanisms through which R&l is supporting the achievement of SDGs, a theory of change
model was applied for each policy example. The model includes the overarching goals of the policy, the
inputs and activities required in implementing the policy, the expected effects in terms of direct outputs and
indirect impacts on societal challenges. Also, the assumptions and external factors behind the impact logic
are defined in the model. The model proves out to illustrate well the theoretical relationship between input,
output and impact indicators as shown in the framework developed under this project (see section 2)

Current monitoring and evaluation practices were also investigated in the case studies. Majority of policy
examples have not published monitoring indicators or data on achievement of the goals either because the
policies are too young for the impacts to occur, because the data is used for internal reasons, or maybe the
indicators use looks to measure immediate policy outputs (e.g., number of projects funded). The Danish IFU
was the only case providing the monitoring indicators and aggregated data publicly. The Swedish national
research programmes and the Czech example had also monitoring indicators and log frames for the policies
for internal use. Only a small share, namely the Scandinavian examples, have undergone an external
evaluation of the policy.

The theoretical basis built by the ToC models assisted in bridging the gap between the indicator inventories
(WP3) and the policy examples (WP4). Suitable indicators from the inventories were selected as potential
input, output and impact monitoring indicators for respective policies. Majority of the indicators are very
relevant for capturing the R&l and SDGs dimensions analysed in the policy examples. However, some
indicators that are suitable for capturing the country level activities and effects may not be suitable for
monitoring policy level activities. Policy level indicators may be in some parts more granular especially
related to inputs and activities, eg., indicators related to operations (ESG performance in project level and
collaboration). Naturally, measuring this type of indicators in country level is difficult because of availability of
data. However, in policy and project level, operational indicators are easy to collect though guestionnaires
and they may also steer the activities to the desired direction, e.g., increasing collaboration or enhancing
ESG management of the funded projects. The role of collaboration and networks was also highlighted in the
conceptual framework presented in the previous chapters of the report.

Indeed, the inventories are not expected to measure direct policy examples as it is difficult to connect the
outputs and outcomes of the programme with the national landscape in the presence of other mechanisms
that contribute to tackle the same SDGs from an R&l perspective. Establishing a quantitative linkage from
the policy level data and to country level outcomes and impacts would require collecting data from a
representative sample of R&I policies within the country and extensive use of control variable and perform
for instance statistical correlation analysis. This kind of correlation should be explored in the future as a way
to understand the contribution of the specific policy cases to the SDGs. Meanwhile, the ToC model provides
a qualitative and logical analytical frame to bridge this gap.

e Lessons learned for monitoring the impact of R&l policies on SDGs and opportunities to enhance the
impact on future policy implementation

The policy examples provide several lessons learned for monitoring the impact of R&l polices on SDGs.
First, to collect comparable and harmonized data from policies, there should be international and commonly
agreed approach on monitoring indicators. The proposed dashboards are a way towards this objective.
Second, mere funding is not enough to achieve a transformative change. Other activities and inclusion of
broad range of stakeholders help to elevate a R&I policy to a policy that tackles sustainable development
goals. These operational inputs maybe used as a policy level KPIs to steer and encourage the actions:

— active inclusion of broad range of stakeholder (e.g., academia, policymakers, citizens, end-users,
industries) to all activities from identification of the problem to dissemination of the results

— bringing about synergies and cross-pollination through cross-sectoral and interdisciplinary R&I

— avoiding gaps and overlaps through collaboration between funding agencies,
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— thorough knowledge gap and needs identification may help to better target the research calls and
project selection towards relevant societal problems

— international collaboration or alignment of objectives with international policies (e.g., EU missions) may
help to enhance the global impacts

— knowledge brokering between academia and broader society is demanded to fully utilize the R&I
output as products, policies and other concrete actions that help to achieve SDGs

— perpetual monitoring and evaluation to help the policy to increase experimentation and learning by
doing

— the importance of experimenting and implementing different types of policy instruments for citizen
engagement

— measuring and encouraging the funded projects to include relevant ESG (broadly SDGs related) risk
management plans and actions

Third, the policy examples provide also an opportunity to enhance the impact on future policy
implementation:

1. Transparency with the data on achieved sustainability and other goals may help to legitimise a public
policy by communicating the results to the public.

2. To enhance the development of outcomes and impacts of a R&I policy, SDG related criteria should be
included already ex ante in the screening of the funded projects. Moreover, such criteria should be
monitored though out the lifecycle of the project.

3. Risk identification is an important part of avoiding negative developmental outcomes, as R&I policy may
have also adverse impacts on development. Utilizing monitoring indicators for risk identification and risk
mitigation actions is a good practice from IFU.

4. Robust monitoring and evaluation of the achievement of intermediate objectives throughout the
programme’s lifecycle may provide learning mechanism that can be used to revise and improve the
programme. Moreover, including a flexibility mechanism to the policy programming allows for balanced
strategy approach that includes a combination of long-term directionality, experimentation and flexibility
to address emerging opportunities and challenges, e.g., the COVID-19 pandemic.

5.9. Validation Workshop

As a last step of the study, a half-day online workshop with relevant stakeholders and experts in the field
(from EC, JRC and different people involved in the policy examples) was organised. The workshop aimed to
discuss and gather recommendations on the outcomes of the study, with focus on the indicators inventories
and policy examples developed. The workshop was supported by a MIRO whiteboard, a digital workspace
for visual collaboration. MIRO allowed workshop participants digital collaboration tools enabling idea
generation, linking and discussion, thus enabling workshop facilitators to digitally capture group insights.
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Figure 20. Final MIRO board

The first part of the workshop was dedicated to discussing the study preliminary results, including the
conceptual framework, the inventories of indicators and the selection of policy examples to illustrate a
potential application of the dashboards. From the first round of discussions, few issues were raised to
consider in shaping the final output of the study:

How did the team deal with complexity and impact pathways? How did the team deal with interrelation of
SDGs? This could impact for instance in the prioritisation of STI. The team highlighted the use of straight-
forward categorisation that contributed to find and analyse examples. The idea is to define a framework
that could be applied across countries.

Participants noted the need to consider contextual factors that could influence the impacts. The context is
somewhat included in the conceptual framework as the directionality of the R&l towards the SDG has
been considered and it highly depends on the context.

Knowledge valorisation has been highlighted as key element as well. It is part of elements of the HOW
part of the framework, which is tailored by participation (quadruple helix).

The theory of change gqualitative assessment of the policy examples serves to reflect the impact paths,
reflecting on underlying assumptions and contextual factors influencing the outcomes and impact. At this
stage of the projects, the aim is to identify the rough/ broad linkages that can be used in another stage.
Underlying and external factors that influence the impact logic were also considered in the development
of the study.

Citizen participation is one of the dimensions with less indicators. Even though participation has been in
research and public agenda for a long time, it has recently raised visibility, mainly associated with citizen
science. Thus, this is recent to have solid indicators available and data across countries. However, there
is a need to capture citizens engagement — key aspect for the transition and transformative type of
policies. Public consultations could be helpful to enhance citizens engagement, but it may present some
other limitations. Also, participation of NGOs in international fora could be looked at.

The second session of the workshop was dedicated to present three policy examples developed as part of
the study. Each of the policy examples presented was targeting a different Prosperity, Planet and People
dimension. The discussion raised relevant issues that should be considered to re-think the potential uses of
the dashboards and the way the inventories can capture diverse policy dimensions.

The Danish example provides guidance and business advisory services to tackle the SDGs in developing
countries. It covers all of the 3Ps, with main focus on the Prosperity dimension. However, during the
workshop it has been highlighted that the input indicators is not quite balanced in comparison with the other
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dimensions. Therefore, it has been suggested to include a further selection of indicators. Additionally,
specific inputs and activities targeting SDGs may take time to produce results, which can go beyond 2030.
Furthermore, due to the nature of the case, it may be difficult to measure impact in developing countries,
also associated to the way data is gathered (not necessarily in a systematic way).

The Czech example is focused on the Planet dimension, supporting the applied research, experimental
development and innovation in the field of the environment. During the workshop, it has been mentioned that
the inputs dimension could include some indicators on human resources, but overall, the list of indicators
captures well the policy example. Other aspect that has been raised is about the input indicators as they do
not reflect the full picture of support. Another indicator to be include could be the one reflecting education
graduates, which touches upon the environmental studies, also there are several fields that could be
selected.

Some comments pointed to the need to include indicators for the partnerships. However, it would be difficult
to get data which covers the full landscape of partnerships in Europe. Joint activities could be looked at, but
it is rather difficult to understand these are due to partnerships.

The United Kingdom example is mainly focused on the People dimension. This policy example analyses
the place-based partnerships in public engagement, supporting researchers and universities to engage with
communities that have fewer opportunities to participate in research and innovation. During the workshop it
has been raised that there is no clear link between the output indicators and the policy example. Most of the
indicators are related to patents, while the outcomes of the policy initiative are more about partnerships and
collaborations and public engagement — indicators should be considered with the less technological

dimension.

As a conclusion, it was highlighted that the matching of policies and SDGs has been a challenging objective
and some answers are still missing in the way to link these dimensions. SDGs triggered the creation of new
kind of policies, in terms of cross-cutting policies touching different aspects at the same time, working in
collaborative way, posing additional layers of difficulties on this analytical framework.
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6. Conclusions

The Sustainable Development Goals (SDGs) cover a set of current and future societal challenges such as
growing inequality, the climate crisis and poverty, for which international, national, and even regional
governments are designing public policies to overcome these societal challenges. Within the European
Union, governments, intergovernmental organisations, business and citizens organisations are pushing
forward across a large number of research and innovation programmes, research infrastructures and
commercial research and development (R&D) targeting the achievement of these goals.

Particular attention has been paid to one of the major challenges identified by the European Commission,
called the "twin digital and green transition". To foster these transitions, the European Union has designed
and implemented several large-scale programmes. This is notably the case with the European Green Deal
(European Commission, 2019) and the new industrial strategy (European Commission, 2020a) and the
digital decade (European Commission, 2021), introduced by the new European Commission, which intends
to position itself as a leading player in the transition to a healthy planet, the digital economy and sustainable
development guided by the SDGs. This is complemented by several funding programmes at European and
national level, funded through different financial instruments (ERDF, Cohesion Funds, Recovery Funds, etc.)
that look to promote focused research and innovation through smart specialisation strategies and mission-
oriented innovation policies and targeting concrete societal challenges as depicted in the 2030 Agenda.

In this context, this exploratory study aimed to contribute to consolidating conceptual knowledge, identifying
relevant indicators and exploring how they can be used to generate empirical evidence on linkages
between R&Il and the achievement of the SDGs. The study led to different conclusions, including
limitations and opportunities for further development.

The conceptual framework

The first aspect to highlight from this study is the lack of conceptual and empirical evidence connecting R&I
with SDGs and thus, the difficulties on finding approaches to measure the interaction between these two
dimensions. However, the literature highlights some elements of the R&l process that are relevant for
achieving the SDGs. On the one side, the HOW: technology, finance, education and infrastructures, and on
the other side, the WHO, that is, the actors embedded in the innovation process: private sector, knowledge
organisations, public sector, and citizens. The proposed framework emphasises the directionality of R&D
to SDG’s, understanding the system perspective and complexity to the definition of individual indicators
addressing specific SDGs.

Another key aspect that has been investigated is the potential synergies and trade-offs emerging from the
interaction of the research and innovation ecosystem and the SDGs targets, understanding potentials and
barriers to the achievement of sustainability. This exploratory study aimed to provide an analytical framework
to analyse this relationship, that could be positive (synergies) or negative (trade-offs). Recent studies®®
agreed that synergies prevail over the trade-offs and this is important in order to design the most efficient
policy actions for delivering on the SDGs.

The inventories of indicators

The second step of the study was dedicated to the development of inventories of indicators and building
datasets. One main aspect revealed in the study is that even if there is a large number of indicators to
describe the R&I perspective, they are not equally distributed across the 3Ps. There are more indicators
capturing the Planet dimension, and smaller number of indicators capturing the People dimension. On the
HOW dimension of the conceptual framework, the number of technology, education, and finance indicators is
higher, in comparation to indicators that can be used to measure the infrastructure component. In a similar
vein, there is a large number of indicators capturing the private-public collaboration and the knowledge factor
elements but only a very small number of indicators capturing citizens engagement.

This resulted in inventories that do not directly translate the conceptual framework into a representative
selection of indicators as data for some indicators are rarely available. As evidenced in the discussion with

5 Eurostat (2022) Sustainable development in the European Union — Overview of progress towards the SDGs in an EU context —
2022 edition. DOI 10.2785/76551
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stakeholders, citizen participation is one of the dimensions with less indicators, as there are not solid
indicators available and data across countries, despite the raising visibility of this topic in the public agenda.
However, there is a need to capture this dimension as it is a key aspect for the transition and transformative
type of policies.

Adding a level of complexity, we encountered that is rather difficult to connect the outputs and outcomes of a
programme in the national landscape in the presence of other mechanisms that contribute to tackle the
same SDGs from an R&I perspective (e.g. multiple programmes funding research on environmental issues
in Czech Republic case). The dashboards can be used for tracking progress of a certain policy or group of
policies. For instance, inputs, outputs and impacts identified in the theory of change model can be analysed
using indicators at national level from the 3P-dashboards to measure progress towards achieving SDGs.

Policy Examples

The policy examples were presented as a way to illustrate a possible use of the 3Ps dashboards, among
other potential benefits, described below. The majority of the policy examples showcase an emphasis
towards certain 3P dimensions, but also feature other dimensions. This supports the observation that many
of the SDGs are often interrelated and should be considered while building 3P dashboards that may be
interconnected. In a similar vein, the study emphasised the use of several policy instruments as a common
denominator for policies that aim to advance the achievement of both R&D and SDG objectives.

Another relevant aspect discussed in the study is the role of the public sector in giving directions of
sustainability towards the SDGs. The traditional contribution of R&l has been focused on economic elements
and not that much on the environmental and social issues, also essential in the directionality towards the
3Ps. Indeed, there is a need for new approaches highlighting the role of society in addressing the SDGs
(for instance, social innovation and collaboration outside the traditional triple helix). The proposed conceptual
framework, based on empirical evidence, looks to capture the different dimensions of sustainability, including
a WHO dimension highlighting the role of different actors giving directionality to concrete policies. For
instance, inclusion of multiple stakeholders, use of national and international networks and interdisciplinary
and cross-sectoral collaboration were also key features in most of the policy examples. This has been
highlighted as a key dimension for which less indicators are available and thus, more emphasis should be
given in the coming years to build data around this dimension.

Results uptake

The study evidenced how the 3Ps dashboards can help identify which type of R&l interventions should be
applied to achieve certain SDGs and which kind of actors to involve. Policymakers can analyse this
information and identify how a particular intervention can actually improve that P-area (people, prosperity,
planet) and decide to put more emphasis and/or resources. This is the case of the European Semester, the
Policy Support Facilities, the design of concrete R&l programmes (e.g., tailoring specific destinations on the
Framework Programme or introducing specific missions at national level) or defining Smart Specialisation
Strategies at national level. In the context of sustainable transitions, understanding the evolution of certain
indicators and analysing the potential pathways to impact the achievement of one or more SDGs can help
identify appropriate intervention measures and design coherent policies aligned with Agenda 2030
targets.
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ANNEX 2 — LIST OF POTENTIAL POLICY EXAMPLES (NON-EXHAUSTIVE)

Country SDG | GERD | Case | Name of R&l | Owner of the | Description Rationale Policy Primary | Publicly
Index No. | SDG policy policy selection category®’ SDG available
rank / focus®® | data/literature

GDP%®

Finland 1 291 1 Low carbon Ministry of The Government will work to Finland is one of  A2; Al Planet Good

road maps>® Economic ensure that Finland is carbon the leading E2 descriptive
Affairs and neutral by 2035 and carbon countries in
Employment negative soon after that. In achieving the
Finland accordance with the Government SDGs. This policy

Programme, sectoral low-carbon is a plan for 13
roadmaps will be drawn up in industrial sectors to
cooperation with companies and become carbon
organisations in the relevant neutral by 2035.
sectors.

A total of 13 sectors prepared their
own roadmap. In support of the
sectors, the Ministry of Economic
Affairs and Employment
coordinated the project as a whole,
provided guidance and held regular
discussions and seminars.

2 Climate fund®®  Ministry of The Finnish Climate Fund is a The Climate Fund B2; Al Planet  Good
Economic Finnish state-owned special- is state a owned descriptive
Affairs and assignment company. Its fund that is giving
Employment operations focus on combating capital loans for

climate change, boosting low- companies that
carbon industry and promoting develop climate

%6 https://data.oecd.org/rd/gross-domestic-spending-on-r-d.htm, 2020 or the latest available year. Latest estimate for non-OECD countries.

57 Policy categories (based on STIP Compass definitions):: AL. Governance structures and processes. A2. Strategies, agendas and plans, B1. Direct financial support (grants and loans) , B2. Direct
financial support (equity), C. Indirect financial support (taxation, guarantees, risk sharing), D. Collaborative infrastructures, E1. Guidance and business advisory services, E2. Regulation and
incentives (incl. challenge prizes).

58 3P = People / Planet / Prosperity

59 https://tem.filen/low-carbon-roadmaps-2035

80 https://www.iimastorahasto.fi/en/
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Sweden

2

3.53

UN
Technology

and Innovation
Lab (UNTIL)S?

Finland

Agenda 2030
integration and
mission-based

model
VINNOVA?S2

at

Finland

UN / Ministry for
Foreign Affairs
of Finland

VINNOVA -
Swedish
governmental
innovation
agency

digitalisation.

The Climate Fund’s primary
investment targets are industrial
scale-ups of climate solutions: the
first verification of a new technology
and/or its business model at an
industrial or commercial scale. The
other investment category of the
Climate Fund includes physical or
digital platforms enabling emissions
reductions.

The UNTIL is part of an
international technology laboratory
network designed to bring together
UN personnel, researchers,
educational institutions and
businesses to promote the
achievement of the Sustainable
Development Goals and other UN
mandates through emerging
technology. The chosen thematic
priorities of UNTIL Finland are
education, health, circular
economy, peace and security.

Vinnova is Sweden’s innovation
agency. They help to build
Sweden's  innovation  capacity,
contributing to sustainable growth.

Vinnova developed a design-led
approach to mission-oriented
innovation. Using both ‘top-down'
and ‘'bottom-up’ methods of co-
creation, the innovation agency

8lhttps://sciencebusiness.net/network-news/aalto-university-welcomes-first-un-technology-innovation-lab-grid

62 https://www.tipconsortium.net/wp-content/uploads/2018/07/WP-2018-01-Agenda-2030-and-Transformative-Innovation-Policy-April-Lundia-Serger-2.pdf
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position RDI and
brings together
multiple

stakeholders to
develop

technologies that
help to achieve
SDGs.

Sweden is a
forerunner in both
RDI and achieving

the SDGs.
VINNOVA is
addressing SDG’s
through  mission-
oriented
innovations.

Al; A2

3P

3P

Limited
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5 FORMAS
National
research
programmes®?

Denmark 3 2.96 6 Danish
Investment

Fund®*

Swedish
government
FORMAS

SDG Government

Denmark

/

of

worked with stakeholders across
public, private and third sector, as
well as citizens directly, to drive
new forms of healthy sustainable
mobility.

Formas is a government
research council for sustainable
development. They fund research
and innovation, develop strategies,
perform analyses and conduct
evaluations. Formas is responsible
for four of government’s 13 national
research programmes - Climate,
Sustainable Spatial Planning, Food
and Oceans and Water.

All of the programmes are broad,

ten-year initiatives  that  will
contribute to solving prioritised
societal challenges and
strengthening collaborations
between those performing the
research, those funding the
research and stakeholders in
society. The national research

programmes will build on the
common national research agendas
for the respective areas.

The Danish SDG Investment Fund
(IFV) is a public-private partnership,
which will contribute to fulfilling the
17 UN Sustainable Development
Goals (SDG) through private sector
investments.

The fund offers advice and risk

8 hitps://formas.se/en/start-page/about-formas/what-we-do/national-research-programmes.html

& https://www.ifu.dk/en/danish-sdg-investment-fund-2/
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Long term research
initiatives that aim
to solve societal
challenges

IFU is a unique
combination of
development

cooperation  and
private sector
development.

Blended funds from
public and private

B1; A2;
Al

B2

3P

3P

Good
descriptive

Good
descriptive
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7 Danish Climate

Act®5
Climate

and

Agreements®®

Germany 4 3.14 8 Green

and

Sustainable

Finance

Cluster

Germany
(GSFCG)®”

8 https://unfccc.int/sites/default/files/resource/ClimateProgramme2020-Denmarks-LTS-under-the%20ParisAgreement_December2020 .pdf ; https://en.kefm.dk/Media/C/B/faktaark-

Government of
Denmark

Hessian Ministry
of Economic
Affairs &
Deutsche Borse

capital for projects supporting the
development in strategic sectors in
developing countries. This includes
climate, agribusiness and food, the
financial sector, water as well as
production and infrastructure.

The National Climate Act adopted
by the Danish Parliament defines
legally binding targets and has laid
down a solid foundation for
continued and ambitious climate
action. Not just for the next ten
years, but towards 2050.

The Danish Climate Act sets a
near-term target of reducing
Denmark's total greenhouse gas
emissions by 70% by 2030
compared to the 1990 level and
sets a longterm target of achieving
climate neutrality by 2050 at the
latest.

The Cluster is an initiative emerging
from the fusion of the Accelerating
Sustainable  Finance Initiative
(Deutsche Borse) and the Green
Finance Cluster Frankfurt (Hessian
Ministry of Economics). The
Cluster, launched in April 2018,
aims at bundling activities in the
field of sustainable finance to
achieve greater use of financial
market expertise in the area of
sustainability. Its primary ambition
is to formulate and implement solid

sector.

Denmark is a E2; A2 Planet
forerunner in both

RDI and achieving

the SDGs. Climate

goals are legally

binding

Combines private D 3P

and public funders
to tackle climate
change

klimaaftale%20(English%20auqust%2014).pdf

8 hitps://climate-laws.org/legislation_and_policies?from geography page=Denmark&geography%5B%5D=48&type%5B%5D=leqgislative

57 e.g. https://gsfc-germany.com/en/
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https://en.kefm.dk/Media/C/B/faktaark-klimaaftale%20(English%20august%2014).pdf
https://climate-laws.org/legislation_and_policies?from_geography_page=Denmark&geography%5B%5D=48&type%5B%5D=legislative
https://gsfc-germany.com/en/

Belgium 5 3.48 9 SDG Frontier
Fund®®

10 Circular
Flanders®®

8 hitps://www.bio-invest.be/en/sdg-frontier-fund
8 hitps://vlaanderen-circulair.be/en

Belgian
Investment
Company for
Developing
countries (BIO)
(Capital held by
Belgian State)

The Circular
Flanders
partnership  is
supported by a
multidisciplinary
team that is an
integral part of
OVAM

approaches to fostering the
sustainability of national and
international financial markets.

The goal of the SDG Frontier Fund
is to generate an attractive financial
return combined with a high
development impact.

A closed-ended self-managed
private equity fund of funds (FoF),
focusing on SME’s across sectors
in frontier markets of Africa and
Asia to promote job creation and
sustainable economic growth.

SDG Frontier Fund aims to invest in
5 to 12 private equity funds and will
only invest in funds in which BIO
has invested.

Circular Flanders is the hub and the
inspiration for the Flemish circular
economy. It is a partnership of
governments, companies, civil
society, and the knowledge
community that will take action
together. They aim to separate the
material ~ footprint created by
Flemish consumption from
economic growth and reduce that
footprint by 30%. Circular Flanders
is splitting up the work into six
themed strategic agendas:

e circular construction

0 hitps://vlaanderen-circulair.be/src/Frontend/Files/userfiles/files/Circular%20Flanders % 20Retrospective%20Report. pdf
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Austria

Norway

6

7

3.20

2.28

11

12

Austrian
Programme on
Technologies
for Sustainable
Development™

Strategy for the
Research

Federal Ministry
of Transport,

Innovation
Technology
(BMVIT)

and

The Research

Council

of

e chemicals and plastics
e water cycles

e biobased economy

o food chain

e manufacturing (textiles,
furniture, electronics, batteries,
etc.)

This five-year research and
technology program has been
developed by the Austrian Federal
Ministry of Transport, Innovation
and Technology (BMVIT). It initiates
and supports trendsetting research
and development projects and the
implementation of exemplary pilot
projects.

The program pursues clearly
defined emphases, selects projects
by means of tendering procedures
and is characterized by networking
between individual research
projects and by accompanying
project management.

The Ministry invites tenders in two
subprograms: “Building of
Tomorrow” and  “Factory  of
Tomorrow”.

The Research Council of Norway is
the national funding agency for

Programme to
enhance
sustainable
development
though technology
innovations

The strategy of the
Research Council

1 https://www.bmk.gv.at/en/topics/innovation/sustainable.html https://www.nachhaltigwirtschaften.at/resources/pdf/program_e.pdf

99

B1; A2; D

Al; A2;

Planet
and
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Council of Norway
Norway 2020 —
202472
France 8 2.35 13 BpiFrance Banque
climate publique
initiatives & dinvestissement
instruments”® (BPI France)
& Export

Finance For
Future (E3F)7*

research and
development (R&D)
supported innovation.

experimental
and R&D-

The research councils will promote:

¢ Increased international research
and innovation cooperation to
address global societal
challenges in areas where
Norway is particularly well-
equipped to make a difference

e Pioneering research and

innovation efforts for
sustainability across subject
fields, sectors and funding

sources

e Reorientation of research and
innovation efforts in the five
strategic areas in a more
sustainable direction

Since 2012, Bpifrance has been
one of the most active investors in
cleantech, smart cities and impact
investing. With almost €300m under
management, Bpifrance can invest
tickets between €500k and €10m in
Series A to Series C rounds
alongside private investors.

A portfolio of 25 promising tech and
service start-ups in the following
fields:

2 hitps://www.forskningsradet.no/contentassets/6ccb7b14c18a48ee974acd78fc64efba/strateqi 2020-2024 en_utskrift. pdf

of Norway is highly
emphasizing
sustainable
development.

Besides investing
in sustainable
finance, BPI has a
state-of-art

environmental and
social assessment
framework that is
applied on all
applications.

B1

B1; B2

73 https://platform2020redesign.org/countries/france/ ; https://www.bpifrance.com/private-equity/direct-investment/venture-capital/cleantech-smart-city-impact-funds
4 https://www. bpifrance.com/export-credit-agency/environmental-and-social-assessment
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https://www.bpifrance.com/export-credit-agency/environmental-and-social-assessment

Slovenia 9 2.15 14 Roadmap
towards for
Circular
Economy in
Slovenia’>7¢

Ministry of
Environment
and Spatial
Planning,
Republic of
Slovenia

e Smart mobility

e Renewable energies and Smart
grids

e Green chemistry and Agritech

e Circular economy and eco-
design

e Smart buildings
e Innovative City services

Moreover, BPI is applying an
environmental and social
assessment on all the applications
on credit insurance.

The Circular Economy is one of
Slovenia's strategic development
priorities. It is. closely tied to the
Sustainable Development Goals
(SDG's) and included in key
national documents such as A
Vision for Slovenia in 2050 and
Slovenian Development Strategy
20302 as well as in Slovenia's
Smart Specialisation Strategy. The
strategy's main goal is improved
quality of life for everyone.

The goals of this Roadmap are:

e Outline the potentials that
establish Slovenia as the leader
of the transition into the Circular
Economy in Central and Eastern

S hitps://circulareconomy.europa.eu/platform/sites/default/files/roadmap_towards the circular economy in_slovenia.pdf

76 https://www.iges.or.jp/en/pub/circular-economy-slovenia/en

101

Slovenia is one of

the global

forerunners
circular economy.

In

A2

Planet

Good
descriptive


https://circulareconomy.europa.eu/platform/sites/default/files/roadmap_towards_the_circular_economy_in_slovenia.pdf
https://www.iges.or.jp/en/pub/circular-economy-slovenia/en

Estonia 10 1.79 15 Estonian
Research and
Development
and Innovation
Strategy 2014-
202077

Ministry of
Education and
Research and

Ministry of
Economic
Affairs and

Communications

™ https://iwww.hm.ee/sites/default/files/estonian_rdi_strategy 2014-2020.pdf

Europe

e Involve stakeholders to identify
and connect circular practices

e Create recommendations for the
Government of the Republic of
Slovenia to facilitate a more
efficient transition

e Identify circular opportunities for
the strengthening of
international economic
competitiveness and quality
of life for all

The preparation of the Estonian
Research and Development and
Innovation Strategy 2014-2020

“Knowledge-based Estonia” (RDI
strategy) was initiated by the
Ministry of Education and Research
and the Ministry of Economic Affairs
and Communications in 2012. In
cooperation with researchers and
entrepreneurs, as well as policy-
makers and policy implementers,
the goals for the future were laid
down and activities were planned
that would respond to the needs of
a rapidly changing world and of our
society, and which would support,
in conjunction with other member
states, the common goals of the
European Union.

The overall aim of the development
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Estonian Research
and Development
and Innovation
Strategy 2014-
2020 has a strong
emphasis on
sustainable
development
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Japan 18 3.27 16 Mission-
oriented
innovation
policies in
Japan’®

17 GHIT Fund™®

UK 17 1.71 18 Global
Challenges
Research

Fund®®

Various owners

PPP by the
Government of
Japan

UKRI

of RDI is to create favourable
conditions for an increase in
productivity and in the standard of
living, for good-quality education
and culture, and for the sustainable
development of Estonia.

Three MOIPs:

1) The Cross-ministerial
Strategic Innovation
Promotion Program,

2) ImPACT,

3) Moonshot research and
development program

The Japan-based GHIT Fund is an
international public-private
partnership fund for global health
R&D that mobilizes Japanese
industry, academia, and research
institutes to create new drugs,
vaccines, and diagnostics for
malaria, tuberculosis, and
neglected tropical diseases, in
collaboration with global partners.

The Global Challenges Research
Fund (GCRF) supports cutting-edge
research to address challenges
faced by developing countries. It is
part of the UK's  official
development assistance (ODA) and

Japan is a
forerunner in
implementing

mission  oriented

policies that aim to
tackle some of the
grand societal
challenges though
innovation

GHIT fund takes
partnerships on
another level: it
gets its funding
from public-private-
philanthropic

sources, also the
RDI and the
dissemination is
conducted through
collaborations.

A combination of
RDI and
development
cooperation

B2

Bl

3P

People

3P

Good
descriptive

Good
descriptive

Good
descriptive

8 E.g. The Cross-ministerial Strategic Innovation Promotion Program (SIP); ImMPACT; Moonshot Research and Development Program. Source: https://www.oecd-ilibrary.org/docserver/a93ac4d4-
en.pdf?expires=1635863022&id=id&accname=guest&checksum=B998348331FBB8FA35A4BCC671A58832

9 hitps://www.ghitfund.org/#

80 https://www.ukri.org/our-work/collaborating-internationally/global-challenges-research-fund/
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https://www.oecd-ilibrary.org/docserver/a93ac4d4-en.pdf?expires=1635863022&id=id&accname=guest&checksum=B998348331FBB8FA35A4BCC671A58832
https://www.oecd-ilibrary.org/docserver/a93ac4d4-en.pdf?expires=1635863022&id=id&accname=guest&checksum=B998348331FBB8FA35A4BCC671A58832
https://www.ghitfund.org/
https://www.ukri.org/our-work/collaborating-internationally/global-challenges-research-fund/

is managed by the Department for funding.
Business, Energy and Industrial
Strategy.

The fund addresses the United
Nations sustainable development
goals. It aims to maximise the
impact of research and innovation
to improve lives and opportunity in
the developing world

19 UKRI Vision for UKRI Launched in April 2018, UKRI is a The vision aims to Al People Limited

Public non-departmental  public  body increase public
Engagement8? sponsored by the Department for engagement in
Business, Energy and Industrial research. A smaller
Strategy (BEIS). share of policies
tackle the people
In  their vision for public dimension of

engagement, UKRI envisions to Sustainable

target the following questions: development.

e What is the best way of
incentivising and supporting the
researchers we fund to do more
and better public engagement?

e What is the best way of
measuring the impact of public
engagement?

e How can we more
systematically involve society in
discussions and debates about
research and innovation
priorities?

e What role could public
engagement play in the work of

81 https://www.ukri.org/wp-content/uploads/2020/10/UKRI-1610202-Vision-for-public-engagement. pdf
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the businesses that we support?

20 UK Mission The Four Grand Challenges set out in Mission  oriented A2 3P Good
oriented Government of the Industrial Strategy aim to put innovation strategy descriptive
Industrial United the UK at the forefront of the
strategy?®? Kingdoms industries of the future. These

Grand Challenges are as follows:

e Putting the UK at the forefront of
the artificial intelligence and
data revolution;

e Maximising the advantages for
UK industry from the global shift
to clean growth;

e Making the UK a world leader in
shaping the future of mobility;

e Harnessing the power of
innovation to help meet the
needs of an ageing society.

The Industrial  Strategy also
reinforces the importance of five
foundations of productivity: Ideas,
People, Infrastructure, Business
Environment and Places. The first
of these foundations focuses on the
science and innovation space and
is based on the prospect that an
innovative economy is underpinned
by world-leading research, world-
class facilities and international
collaborations. It sets out four broad
challenges that the strategy will
address: a need to increase

82 https://www.ucl.ac.uk/bartlett/public-purpose/publications/2019/may/mission-oriented-uk-industrial-strateqy
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Canada 21 1.70

21

83 https://www.grandchallenges.ca/

Grand
Challenges
Canada®®

Non-profit
organization

(funds from the

Government
Canada)

of

investment in R&D, both from
Government and the private sector;
improving the UK’s ability to
capitalise on ideas originating from
scientific research through
commercialisation; building
excellence in  research and
innovation across the UK to foster
local ecosystems that can sustain
growth; and ensuring that the UK
remains a world leader in
international R&D collaboration
through its strong reputation and
attractiveness for funding and
talent.

Grand Challenges Canada is
dedicated to supporting Bold Ideas
with Big Impact. Funded by the
Government of Canada and other
partners, Grand Challenges
Canada funds innovators in low-
and middle-income countries and
Canada. The bold ideas Grand
Challenges Canada  supports
integrate science and technology,
social and business innovation —
known as Integrated Innovation.

One of the largest impact-first
investors in Canada, Grand
Challenges Canada has supported
a pipeline of over 1,300 innovations
in 106 countries. Grand Challenges
Canada estimates that these
innovations have the potential to
save up to 1.78 million lives and
improve up to 64 million lives by
2030.
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A large scale
impact investor.
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South 28 4.81 22 The National

Korea Strategy for
Green Growth
(2009-2050)
and the Five-
Year Plan
(2009-2013)84

84 https://www.oecd.org/korea/greengrowthinactionkorea.htm

The
Government of
Korea

Korea has been at the forefront of
green growth initiatives. The
National Strategy for Green Growth
(2009-2050) and the Five-Year Plan
(2009-2013) of Korea provide a
comprehensive policy framework
for green growth in both the short
and long term.

In the long term, the National
Strategy for Green Growth aims to:

1. promote eco-friendly new
growth engines,

2. enhance peoples’ quality
of life and

3. contribute to international
efforts to fight climate
change.

To facilitate its realization, a
Presidential Commission on Green
Growth was established in 2009
and a Framework Act on Low
Carbon Green Growth was enacted
in 2010.

The Five-Year Plan outlines
government actions for
implementation of the Strategy, and
detailed tasks for ministries and
local governing entities as well as
specific budgets. Under the plan,
the  government  will  spend
approximately 2% of annual GDP
on green growth programs and
projects. Investments will initially be
geared towards infrastructure
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Korea has become
the third country to
issue a report
using the proposed
OECD green
growth indicators.
The 2012 report by

Statistics Korea,
Korea’s Green
Growth, applies 23
indicators to
evaluate the

implementation of

Korea'’s green
growth policies
since 2000.
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Serbia 34 0.92 23 Smart
Specialization
Strategy®®

Czech 12 1.99 24 Environment

Republic for Life
Programme?8¢

8Shttps://s3platform.jrc.ec.europa.eu/pilot-methodology
86 https://www.tacr.cz/program/program-prostredi-pro-zivot/

European
Commission &
United Nation's
Inter-Agency
Task Team on
Science,
Technology and
Innovation
Roadmaps for
Sustainable
Development
Goals

Ministerstva
zivotniho
prostiedi —
Ministry for
environment

systems in order to boost the
economy.

The Smart Specialization Strategy
Serbia (4S) represents a part of a
new paradigm of innovation policy
which gathers decision-makers,
academic and business
communities and civil society with
the aim of raising the
competitiveness of the economy,
economic growth and progress of
the society through connecting
research, industrial and innovation
forces on a limited number of
priority economic areas. The
preparation of the Strategy was
supported by the Joint Research
Center (JRC) of the EU and based
on their methodology. This included
the  Entrepreneurial  Discovery
Process (EDP) which brought
together researchers, businesses,
civil society actors and government
throughout the country to jointly
identify strategic priorities and
measures.

Programme  implementing the
Environmental Policy of the Czech
Republic 2030 with a view to 2050
in the applied research and
innovation.

The aim of the Program is to bring
new solutions in the field of the
environment, to stabilize and
expand knowledge base that will
significantly contribute to ensuring a
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funding R&I that is
tackling
environmental
issues
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Poland 15 25 National fund The
1.39 for Government of
Environmental Poland
Protection and
Water
Management®”
Spain 20 26  Action Plan for Ministry of
1.41 the Foreign Affairs,

Implementation

87 https://www.gov.pl/web/nfosigw-en/nfepwm?73

European Union

healthy and quality life environment
in the Czech Republic and the
sustainable use of its resources,
minimizes the negative impacts of
human activity on the environment,
including transboundary impacts
and thus contribute to improving the
quality of life in Europe and in the
global context.

National Fund for Environmental
Protection and Water Management
for over 30 years has been initiating
and supporting activities dedicated
to the environment and energy
transformation. It finances and co-
finances pro-ecological projects. It
has already allocated PLN 270
billion for this purpose and almost
two thirds of which comprise of its
own funds. The support of
NF&EPWM is used by
entrepreneurs, local governments
and state administration, as well as
universities, NGOs and private
individuals. For years National Fund
for Environmental Protection and
Water Management has been the
leader in the process of
implementing programs improving
the climate and quality of life in
Poland.

On 29 June 2018, the Council of
Ministers approved the “Action Plan
for the implementation of the 2030
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of Agenda and Cooperation Agenda. The action plan invites Agenda2030.
203088 multiple actors to participate in the Innovations play a
implementation of the agenda. The crucial role in the
lever policies include e.g., circular plan.
economy, legislation of climate
change and energy transition and
scientific and technical research for
the SDGs.

Portugal 27 27 Roadmap for Ministry of The RNC2050 sets the path to National plan for A Planet Limited
1.62 Carbon Environment carbon neutrality in a sustained reaching carbon

Neutrality and Energy manner, establishes the main neutrality

20508° Transition guidelines and identifies cost-
effective options to achieve this end
in different socio-economic
development scenarios
Accomplishing carbon neutrality in
Portugal implies reducing
greenhouse gas emissions by more
than 85%, compared to 2005, and
ensuring an agricultural and forestry
carbon sequestration capacity of
around 13 million tonnes. As
Portugal is one of the countries that
is most potentially affected by
climate change, ensuring a
sustainable and resilient agriculture
and forest, and fighting
desertification, are the biggest
challenges we face. They must be
coordinated with territorial cohesion
and the protection of biodiversity, in
order to ensure we achieve the said
neutrality.

88

http://www.exteriores.gob.es/Portal/es/SalaDePrensa/Multimedia/Publicaciones/Documents/PLAN%20DE%20ACCION%20PARA%20LA%20IMPLEMENTACION%20DE%20LA%20AGENDA
%202030.pdf ENG : http://www.exteriores.gob.es/Portal/es/PoliticaExteriorCooperacion/Agenda2030/Documents/ProgressReport2019onimplementationofthe2030AgendainSpain.pdf Plan:
https://www.mdsocialesa2030.gob.es/agenda2030/index.htm

89 https://www.portugal.gov.pt/download-ficheiros/ficheiro.aspx?v=%3D%3DBAAAAB%2BL CAAAAAAABACzMDexBAC4h9DRBAAAAA%3D%3D
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Bulgaria

45

0.85

28

Concept for
Development

of Al in
Bulgaria  until
2030 — Al for
smart  growth
and
prosperous
democratic
society®®

Ministry of
Transport,
Information
Technology and
Communications

The current draft Concept for the
Development of Artificial
Intelligence (Al) in Bulgaria until
2030 is in line with the documents
of the European Commission,
which consider artificial intelligence
as one of the main drivers of digital
transformation in Europe and a
significant factor in ensuring the
competitiveness of the European
economy and high quality of life.

90 https://www.mtc.government.bg/sites/default/files/conceptforthedevelopmentofaiinbulgariauntil2030. pdf
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emerging state in
R&I policy.
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ANNEX 3 — R&I INDICATORS INCLUDED IN DATABASE

Average_Relative_Citations_SDG1: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 1

Average_Relative_Citations_SDG10: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 10

Average_Relative_Citations_SDG11: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 11

Average_Relative_Citations_SDG12: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 12

Average_Relative_Citations_SDG13: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 13

Average_Relative_Citations_SDG14: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 14

Average_Relative_Citations_SDG15: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 15

Average_Relative_Citations_SDG16: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 16

Average_Relative_Citations_SDG2: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 2

Average_Relative_Citations_SDG3: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 3

Average_Relative_Citations_SDG4: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 4

Average_Relative_Citations_SDG5: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 5

Average_Relative_Citations_SDG6: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 6

Average_Relative_Citations_SDG7: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 7

Average_Relative_Citations_SDG8: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 8

Average_Relative_Citations_SDG9: Average of Relative Citations (ARC) or No Planet
Relative Citation Rate — Proxy for citations in SDG 9

bd_9bd_sz_cl_r2: Newly established enterprises No Prosperity

cei_cie010: Gross investment in tangible goods related to circular economy No Planet
sectors (% of GDP)

cei_cie010: Value added at factor cost related to circular economy sectors (% No Planet
of GDP)

112



cei_cie020: Patents related to recycling and secondary raw materials No Planet
EAMFP_G: Environmentally adjusted multifactor productivity growth No Planet
ecoinnl3: Green early-stage investments (per min GDP) No Planet
ecoinn31: Eco-innovation related patents (per min pop) No Planet
ecoinn33: Eco-innovation related media coverage (per number of electronic No Planet
media)

educ_uoe_enra03: Share of female ICT students No People
educ_uoe_enrt01l: Share of female students enrolled in higher education Yes People
(ISCED 7: Master's or equivalent level) and ISCED 8: Doctoral or equivalent

level)

educ_uoe_enrt03: Share of female students enrolled in tertiary education No People

(ISCED 5-8) in Natural science, mathematics and statistics, Information and
Communication Technologies, and Engineering, manufacturing and

construction

educ_uoe_grad02: Graduates in Tertiary Education (percentage of total Yes People
graduates)

educ_uoe_grad02: Graduates in Tertiary Education in Electricity and Energy No Planet

(percentage of total graduates)

educ_uoe_grad02: Graduates in Tertiary Education in Environment No Planet
(percentage of total graduates)

educ_uoe_grad02: Graduates in the field of Agriculture, forestry, fisheries and Yes People
veterinary not further defined per thousand population

educ_uoe_grad02: Graduates in the field of Health and welfare per thousand Yes People
population
educ_uoe_grad02: Graduates in the field of Information and Communication Yes People

Technologies per thousand population

educ_uoe_grad02: Graduates in the field of Natural sciences, mathematics Yes People
and statistics per thousand population

eis_212: Venture capital expenditures (percentage of GDP) Yes Prosperity
eis_332: Trademark applications per billion GDP Yes Prosperity
eis_333: Design applications per billion GDP Yes Prosperity
Eis_421: Exports of medium and high technology products as a share of total Yes Prosperity

product exports

eis_432: Air emissions by fine particulate matter (PM2.5) in Industry No Planet,
Prosperity
env_ac_egss2: Value added at factor cost in the environmental goods and No Planet

services sector (% of GDP)
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env_ac_mfa: Material productivity (GDP/Domestic Material Consumption, Yes Planet
€/kg)
env_ac_rp: Resource productivity: Domestic Material Consumption (DMC) in Yes Prosperity

Euros per kg

ERD_GDP: Energy public RD&D budget, % GDP No Planet
FFRD_ERD: Fossil fuel public RD&D budget (excluding CCS), % total energy No Planet
public R&D

gba_nabsfin07: Government budget allocations (GBARD) by Socioeconomic No People

objective: Agriculture (NABSO08)

gba_nabsfin07: Government budget allocations (GBARD) by Socioeconomic No People
objective: Health (NABSQ7)

gba_nabsfin07: Government Budget Allocations for R&D (GBARD) in Energy Yes Planet
(% of GDP)
gba_nabsfin07: Government Budget Allocations for R&D (GBARD) in Yes Planet

Environment (% of GDP)

GOVTDEMO: Government Demonstration in million national currencies No Planet
(nominal)

GOVTRD: Government R&D in million national currencies (nominal) No Planet
GPAT_DE_AT: Development of environment-related technologies, % all Yes Planet

technologies

GPAT_DE_CAP: Development of environment-related technologies, Yes Planet
inventions per capita

GPAT_DE_RTA: Relative advantage in environment-related technology No Planet

Highly_cited_1%_SDG1: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 1

Highly_cited_1%_SDG10: Highly Cited Publications (Top 1%) — proxy for No Planet
highly cited publications in SDG 10

Highly_cited_1%_SDG11: Highly Cited Publications (Top 1%) — proxy for No Planet
highly cited publications in SDG 11

Highly_cited_1%_SDG12: Highly Cited Publications (Top 1%) — proxy for No Planet
highly cited publications in SDG 12

Highly cited_1%_ SDG13: Highly Cited Publications (Top 1%) — proxy for No Planet
highly cited publications in SDG 13

Highly_cited_1%_SDG14: Highly Cited Publications (Top 1%) — proxy for No Planet
highly cited publications in SDG 14

Highly_cited_1%_SDG15: Highly Cited Publications (Top 1%) — proxy for No Planet
highly cited publications in SDG 15

Highly cited_1%_ SDG16: Highly Cited Publications (Top 1%) — proxy for No Planet
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highly cited publications in SDG 16

Highly_cited_1%_SDGZ2: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 2

Highly_cited_1%_SDG3: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 3

Highly_cited_1%_SDG4: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 4

Highly_cited_1% _SDGS5: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 5

Highly_cited_1%_SDG6: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 6

Highly cited_1% SDG?7: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 7

Highly_cited_1%_SDG8: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 8

Highly_cited_1%_SDG9: Highly Cited Publications (Top 1%) — proxy for highly No Planet
cited publications in SDG 9

Highly cited_10%_SDG1: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 1

Highly_cited_10%_SDG10: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 10

Highly cited_10%_SDG11: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 11

Highly_cited_10%_SDG12: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 12

Highly_cited_10%_SDG13: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 13

Highly_cited_10%_SDG14: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 14

Highly_cited_10%_SDG15: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 15

Highly_cited_10%_SDG16: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 16

Highly_cited_10%_SDG2: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 2

Highly cited_10%_SDG3: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 3

Highly_cited_10%_SDG4: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 4
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Highly_cited_10%_SDG5: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 5

Highly cited_10%_SDG6: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 6

Highly_cited_10%_SDG7: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 7

Highly_cited_10%_SDG8: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 8

Highly cited_10%_SDG9: Highly Cited Publications (Top 10%) — proxy for No Planet
highly cited publications in SDG 9

inn_cis10_legist: Innovative enterprises whose innovation activities have been No Prosperity
affected by Employment, worker safety or social affairs

inn_cis10_legist: Innovative enterprises whose innovation activities have been No Prosperity
affected by Environment

inn_cis10_legist: Innovative enterprises whose innovation activities have been No Prosperity
affected by Intellectual property

inn_cis10_legist: Innovative enterprises whose innovation activities have been No Prosperity
affected by Operational and worker safety

inn_cis10_legist: Innovative enterprises whose innovation activities have been No Prosperity
affected by Product safety, consumer protection

inn_cis10_legist: Innovative enterprises whose innovation activities have been No Prosperity
affected by TAX

inn_cis1l inact: Share of innovative enterprises in relevant industries No People
!nn_cislll_prod: Share of enterprises that introduced a business process Yes Prosperity
innovation

inn_cis11 prod: Share of enterprises that introduced a product innovation Yes Prosperity
inn_cis9_env: Share of enterprises that introduced innovations that extended No Planet

product life through longer-lasting, more durable products

inn_cis9_env: Share of enterprises that introduced innovations that facilitated No Planet
recycling of product after use

inn_cis9_env: Share of enterprises that introduced innovations that recycled No Planet
waste, water, or materials for own use or sale

inn_cis9_env: Share of enterprises that introduced innovations that reduced No Planet
air, water, soil, or noise pollution

inn_cis9_env: Share of enterprises that introduced innovations that reduced No Planet
energy use or CO2

inn_cis9_env: Share of enterprises that introduced innovations that reduced No Planet
energy use or CO2 (i.e. reduced total CO2 emission)
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inn_cis9_env: Share of enterprises that introduced innovations that reduced No Planet
material or water use per unit of output

inn_cis9_env: Share of enterprises that introduced innovations that reduced No Planet
soil, noise, water, or air pollution

inn_cis9_env: Share of enterprises that introduced innovations that replaced a No Planet
share of fossil energy with renewable energy sources

inn_cis9_env: Share of enterprises that introduced innovations that replaced a No Planet
share of materials with less polluting or hazardous substitutes

inn_cis9_env: Share of enterprises that introduced innovations with No Planet
environmental benefits

inn_cis9_proc: Enterprises with procurement contract for domestic public No Prosperity
sector that undertake innovation activities not required as part of the contract

inn_cis9_proc: Enterprises with procurement contract for domestic public No Prosperity
sector that undertake innovation activities required as part of the contract

inn_cis9_proc: Enterprises with procurement contract for foreign public sector No Prosperity
that undertake innovation activities not required as part of the contract

inn_cis9_proc: Enterprises with procurement contract for foreign public sector No Prosperity
that undertake innovation activities required as part of the contract

iso_14001: ISO 14001 certificates Yes Planet
isoc_sk_dskl_i: Share of individuals who have above basic digital skills in the No People
population

isoc_ske_ittn2: Enterprises providing training to develop or upgrade ICT skills No Prosperity

of their personnel

isoc_sks_itspt: ICT specialists (as a percentage of total employment) No People
NRG_PROD: Energy productivity (GDP/gross inland energy consumption, Yes Planet
€/toe)

OECD: Al-related PCT patent applications — Proxy for patents applications in Yes Prosperity

one of the SDGs

OECD: Biotech-related PCT patent applications — Proxy for patents Yes Prosperity
applications in one of the SDGs

OECD: Environmentally related tax revenue, percentage of total tax revenue — Yes Prosperity
Proxy for patents applications in one of the SDGs

OECD: ICT-related PCT patent applications — Proxy for patents applications in Yes Prosperity
one of the SDGs

OECD: Medical-related PCT patent applications — Proxy for patents Yes Prosperity
applications in one of the SDGs

OECD: Nanotech related PCT patent applications — Proxy for patents Yes Prosperity
applications in one of the SDGs
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OECD: PCT Patent applications in Climate mitigation technologies — Proxy for Yes Prosperity
patents applications in one of the SDGs

OECD: Pharmaceuticals related PCT patent applications — Proxy for patents Yes Prosperity
applications in one of the SDGs

OECD: to calculate share of patent applications — Proxy for patents Yes Prosperity
applications in one of the SDGs

rd_e_berdindr2: R&D expenditures in A Agriculture, forestry and fishing Yes Planet
rd_e_berdindr2: R&D expenditures in B Mining and quarrying Yes Prosperity
rd_e_berdindr2: R&D expenditures in C Manufacturing Yes Planet
rd_e_berdindr2: R&D expenditures in C10_C11 Manufacture of food products Yes People

and beverages

rd_e_berdindr2: R&D expenditures in C13 Manufacture of textiles Yes People
rd_e_berdindr2: R&D expenditures in C17 Manufacture of paper and paper Yes Planet
products

rd_e_berdindr2: R&D expenditures in C21 Manufacture of basic Yes People

pharmaceutical products and pharmaceutical preparations

rd_g_berdindrz: R&D expenditures in C30 Manufacture of other transport Yes Prosperity
equipment

rd_e_berdindr2: R&D expenditures in C301 Building of ships and boats Yes Planet
rd_e_berdindr2: R&D expenditures in C31 Manufacture of furniture Yes Planet
rd_e_berdindr2: R&D expenditures in D35_E36 Electricity, gas, steam and air Yes Planet

conditioning supply; water collection, treatment and supply

rd_e_berdindr2: R&D expenditures in E37-E39 Sewerage, waste Yes Planet
management, remediation activities

rd_.e.__berdindrz: R&D expenditures in | Accommodation and food service Yes Planet
activities

rd_e_berdindr2: R&D expenditures in J58 Publishing activities Yes People
rd_e_berdindr2: R&D expenditures in K Financial and insurance activities Yes Prosperity
rd_e_berdindr2: R&D expenditures in M71 Architectural and engineering Yes Prosperity

activities; technical testing and analysis

rd_e_berdindr2: R&D expenditures in P85 Education Yes People
rd_e_berdindr2: R&D expenditures in Q86 Human health activities Yes People
rd_e_fundgerd: R&D expenditures financed by the business sector Yes Prosperity
rd_e_fundgerd: R&D expenditures financed by the government sector Yes Prosperity
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rd_e_fundgerd: R&D expenditures financed by the higher education sector Yes Prosperity
rd_e_gerdsc: GERD by Field of R&D FORD#3 Medical and health sciences No People
rd_e_gerdsc: GERD by Field of R&D FORD#4 Agricultural sciences No People
rd_e_gerdtot: R&D expenditures in the business sector Yes Prosperity
rd_e_gerdtot: R&D expenditures in the government sector Yes Prosperity
rd_e_gerdtot: R&D expenditures in the higher education sector Yes Prosperity
rd_e_gerdtot: Total R&D expenditures of all sectors No Prosperity
rd_p_bempoccr2: Researchers in A Agriculture, forestry and fishing Yes Planet
rd_p_bempoccr2: Researchers in B Mining and quarrying Yes Prosperity
rd_p_bempoccr2: Researchers in C Manufacturing Yes Planet
rd_p_bempoccr2: Researchers in C10_C11 Manufacture of food products and Yes People
beverages

rd_p_bempoccr2: Researchers in C13 Manufacture of textiles Yes People
rd_p_bempoccr2: Researchers in C13-C15 Manufacture of textiles, wearing Yes Planet

apparel, leather and related products

rd_p_bempoccr2: Researchers in C17 Manufacture of paper and paper Yes Planet
products
rd_p_bempoccr2: Researchers in C21 Manufacture of basic pharmaceutical Yes People

products and pharmaceutical preparations

rd_p_bempocch: Researchers in C30 Manufacture of other transport Yes Prosperity
equipment

rd_p_bempoccr2: Researchers in C301 Building of ships and boats Yes Planet
rd_p_bempoccr2: Researchers in C31 Manufacture of furniture Yes Planet
rd_p_bempoccr2: Researchers in D35 _E36 Electricity, gas, steam and air Yes Planet

conditioning supply; water collection, treatment and supply

rd_p_bempoccr2: Researchers in E37-E39 Sewerage, waste management, Yes Planet
remediation activities

rd_p_bempoccr2: Researchers in | Accommodation and food service activities Yes Planet
rd_p_bempoccr2: Researchers in K Financial and insurance activities Yes Prosperity
rd_p_bempoccr2: Researchers in M71 Architectural and engineering activities; Yes Prosperity

technical testing and analysis
rd_p_bempoccr2: Researchers in J58 Publishing activities Yes People

rd_p_bempoccr2: Researchers in P85 Education Yes People
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rd_p_bempoccr2: Researchers in Q86 Human health activities Yes People

RD_P_PERSLF: R&D personnel in the business sector Yes Prosperity
RD_P_PERSLF: R&D personnel in the government sector Yes Prosperity
RD_P_PERSLF: R&D personnel in the higher education sector Yes Prosperity
RD_P_PERSLF: Total R&D personnel in all sectors No Prosperity
rd_p_persocc: Researchers in the business sector Yes Prosperity
rd_p_persocc: Researchers in the government sector Yes Prosperity
rd_p_persocc: Researchers in the higher education sector Yes Prosperity
rd_p_persocc: Total Researchers in all sectors No Prosperity
RDDEURO: Total Energy Research, Development & Demonstration (RD&D) No Planet

in million EUR (2020 prices and exchange rates)

RDDNC: Total Energy Research, Development & Demonstration (RD&D) in No Planet
million national currencies (nominal)

RDDNCREAL: Total Energy Research, Development & Demonstration No Planet
(RD&D) in million national currencies (2020 prices)

RDDUSD: Total Energy Research, Development & Demonstration (RD&D) in No Planet
million USD (2020 prices and exchange rates)

RDDUSDPPP: Total Energy Research, Development & Demonstration No Planet
(RD&D) in million USD (2020 prices and PPPs)

RERD_ERD: Renewable energy public RD&D budget, % total energy public Yes Planet
R&D

STATERD: State-owned R&D in million national currencies (nominal) No Planet
Total_publications_SDG1: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG10: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG11: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG12: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG13: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG14: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG15: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG16: Total number of publications (fractional counting) Yes Planet
Total_publications_SDGZ2: Total number of publications (fractional counting) Yes Planet
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Total_publications_SDG3: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG4: Total number of publications (fractional counting) Yes Planet
Total_publications_SDGS5: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG6: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG7: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG8: Total number of publications (fractional counting) Yes Planet
Total_publications_SDG9: Total number of publications (fractional counting) Yes Planet
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ANNEX 4 — R&I INDICATORS NOT INCLUDED IN FINAL LIST

Indicators People dimension H.OW .
Dimension

GERD by Field of R&D FORD#3 Medical and health sciences Technology,
Finance

GERD by Field of R&D FORD#4 Agricultural sciences Technology,
Finance

Government budget allocations (GBARD) by Socioeconomic Finance

objective: Agriculture (NABS08)

Government budget allocations (GBARD) by Socioeconomic Finance

objective: Health (NABSO07)

ICT specialists (as a percentage of total employment) Technology,
Infrastructures

Mobility of high-skilled workers Education

Number of publications by Field of Research (FOR) for Technology

studies in human society, political science and law and legal

studies

Number of publications by Field of Research (FOR) for Technology

studies in human society, sociology, cultural studies and

related

Number of publications by Field of Research (FOR) for Technology

studies in overlapping FOR areas

Number of publications by Field of Research (FOR) in Technology

education and related

Number of publications by Field of Research (FOR) in Technology

medical and health sciences and related

Number of publications by Field of Research (FOR) in the Technology

fields of economics, studies in human society, policy and

administration and related

Number of publications by Field of Research (FOR) in the Technology

fields of health, biological and agricultural sciences and

related

Share of female ICT students Education

Share of female students enrolled in tertiary education Education

(ISCED 5-8) in Natural science, mathematics and statistics,
Information and Communication Technologies, and
Engineering, manufacturing and construction
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WHO
Dimension
Private  sector,

Public sector

Private  sector,
Public sector

Public sector

Public sector

Private sector

Private  sector,
Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors, Citizen
engagement

Knowledge
actors, Citizen
engagement

Type of

Indicato
r

Input

Input

Input

Input

Input

Output

Output

Output

Output

Output

Output

Output

Output

Input

Input



Indicators People dimension

Share of individuals who have above basic digital skills in the
population

Share of innovative enterprises in relevant industries

Indicators Planet dimension

Energy public RD&D budget, % GDP

Environmentally adjusted multifactor productivity growth

Exports of products from eco-industries (% of exports)

Fossil fuel public RD&D budget (excluding CCS), % total
energy public R&D

Government Demonstration in million national currencies
(nominal)

Government R&D in million national currencies (nominal)

Graduates in Tertiary Education in Electricity and Energy
(percentage of total graduates)

Graduates in Tertiary Education in Environment (percentage
of total graduates)

Green early-stage investments (per min GDP)

Gross investment in tangible goods related to circular
economy sectors (% of GDP)

Gross value added related to circular economy sectors

H2020 beneficiaries for SDG12 (per pop)

H2020 beneficiaries for SDG13 (per pop)

H2020 beneficiaries for SDG14 (per pop)

H2020 beneficiaries for SDG15 (per pop)

H2020 beneficiaries SDG6 (per pop)
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Dimension

Education

Infrastructures

HOW

Dimension

Finance

Technology

Technology

Finance

Finance

Finance

Education

Education

Finance

Finance

Infrastructures

Finance

Finance

Finance

Finance

Finance

WHO
Dimension

Citizen
engagement

Private sector

WHO
Dimension

Public sector

Private
Public sector

Private sector

Public sector

Public sector

Public sector
Public
Citizen
engagement
Public
Citizen
engagement

Private sector

Private
Public sector

Private sector

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

Knowledge
actors

sector,

sector,

sector,

sector,

Type of
Indicato
r

Output

Output

Type of

Indicato
r

Input

Output

Output

Input

Input

Input

Output

Output

Input

Input

Output

Input

Input

Input

Input

Input



HOW WHO Type of

Indicators Planet dimension Indicato

Dimension Dimension -

H2020 funds to SDG12 (Euro per min GDP) Finance Knowledge Input
actors

H2020 funds to SDG13 (Euro per min GDP) Finance Knowledge Input
actors

H2020 funds to SDG14 (Euro per min GDP) Finance Knowledge Input
actors

H2020 funds to SDG15 (Euro per min GDP) Finance Knowledge Input
actors

H2020 funds to SDG6 (Euro per min GDP) Finance Knowledge Input
actors

Highly cited publications in SDG12 Education Knowledge Output
actors

Highly cited publications in SDG13 Education Knowledge Output
actors

Highly cited publications in SDG14 Education Knowledge Output
actors

Highly cited publications in SDG15 Education Knowledge Output
actors

Highly cited publications in SDG6 Education Knowledge Output
actors

Horizon 2020 funding spent on water related projects Finance Public sector Input

Jobs related to circular economy sectors Infrastructures Private sector Output

Patents related to recycling and secondary raw materials Technology Private sector Qutput

Patents related to SDG12 Technology Private sector Output

Patents related to SDG13 Technology Private sector Qutput

Patents related to SDG14 Technology Private sector Output

Patents related to SDG15 Technology Private sector Qutput

Patents related to SDG6 Technology Private sector Output

PCT Patent applications in Climate mitigation technologies Technology Private sector Qutput

Persons employed related to circular economy sectors (% of Infrastructures Citizen Input

employment) engagement

Private investments related to circular economy sectors Finance Private sector Input

Relative advantage in environment-related technology Technology Private  sector, Output

Public sector
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Indicators Planet dimension

Share of enterprises that introduced innovations that
extended product life through longer-lasting, more durable
products

Share of enterprises that introduced innovations that

facilitated recycling of product after use

Share of enterprises that introduced innovations that recycled
waste, water, or materials for own use or sale

Share of enterprises that introduced innovations that reduced
air, water, soil, or noise pollution

Share of enterprises that introduced innovations that reduced
energy use or CO2 ‘footprint’

Share of enterprises that introduced innovations that reduced
energy use or CO2 ‘ootprint’ (i.e. reduced total CO2
emission)

Share of enterprises that introduced innovations that reduced
material or water use per unit of output

Share of enterprises that introduced innovations that reduced
soil, noise, water, or air pollution

Share of enterprises that introduced innovations that
replaced a share of fossil energy with renewable energy
sources

Share of enterprises that introduced innovations that
replaced a share of materials with less polluting or hazardous
substitutes

Share of enterprises that introduced innovations with

environmental benefits

State-owned R&D in million national currencies (nominal)

Total energy R&D, % of GDP

Total Energy Research, Development & Demonstration
(RD&D) in million EUR (2020 prices and exchange rates)

Total Energy Research, Development & Demonstration
(RD&D) in million national currencies (2020 prices)

Total Energy Research, Development & Demonstration
(RD&D) in million national currencies (nominal)

Total Energy Research, Development & Demonstration
(RD&D) in million USD (2020 prices and exchange rates)

Total Energy Research, Development & Demonstration
(RD&D) in million USD (2020 prices and PPPs)
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Dimension

Technology

Technology

Technology

Technology

Technology

Technology

Technology

Technology

Technology

Technology

Technology

Infrastructures,
Finance

Infrastructures,
Finance

Infrastructures,
Finance

Infrastructures,
Finance

Infrastructures,
Finance

Infrastructures,
Finance

Infrastructures,
Finance

WHO

Dimension

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

Public sector

Private  sector,
Public sector

Private  sector,
Public sector

Private  sector,
Public sector

Private  sector,
Public sector

Private  sector,
Public sector

Private  sector,
Public sector

Type of

Indicato

r

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

Output

Input

Input

Input

Input

Input

Input

Input



HOW WHO Type of

Indicators Planet dimension Indicato

Dimension Dimension -

Value added at factor cost in the environmental goods and Infrastructures Private sector Output
services sector (% of GDP)

Value added at factor cost related to circular economy Infrastructures Private sector Output
sectors (% of GDP)

Venture capital investments in Energy and Environment Finance Private sector Input
(excluding gas and oil) (% of GDP)

Type of
Indicato
r

HOW WHO
Dimension Dimension

Indicators Prosperity dimension

Air emissions by fine particulate matter (PM2.5) in Industry Infrastructures Private sector Output
Employment in innovative enterprises Infrastructures Private sector Output
Enterprises providing training to develop or upgrade ICT Education Private sector Input

skills of their personnel

Enterprises with procurement contract for domestic public Finance Private sector Output
sector that undertake innovation activities not required as
part of the contract

Enterprises with procurement contract for domestic public Finance Private sector Output
sector that undertake innovation activities required as part of
the contract

Enterprises with procurement contract for foreign public Finance Private sector Output
sector that undertake innovation activities not required as
part of the contract

Enterprises with procurement contract for foreign public Finance Private sector Qutput
sector that undertake innovation activities required as part of
the contract

Enterprises working actively together with users in the Technology Private  sector, Output
creation of the idea, design and development of new Citizen
products engagement
Innovation expenditures per person employed Finance Private sector Output
Innovative enterprises whose innovation activities have been Technology Private  sector, Output
affected by Employment, worker safety or social affairs Citizen

engagement
Innovative enterprises whose innovation activities have been Technology Private  sector, Output
affected by Environment Citizen

engagement
Innovative enterprises whose innovation activities have been Technology Private sector Output

affected by Intellectual property

126



Indicators Prosperity dimension

Innovative enterprises whose innovation activities have been
affected by Operational and worker safety

Innovative enterprises whose innovation activities have been
affected by Product safety, consumer protection

Innovative enterprises whose innovation activities have been
affected by Tax
Innovative SMEs collaborating with others

Mobility of high-skilled workers

Newly established enterprises
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HOW
Dimension

Technology

Technology

Technology,
Finance

Infrastructures

Education

Infrastructures

WHO
Dimension

Private  sector,
Citizen
engagement
Private  sector,
Citizen
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Private sector

Private sector

Private  sector,
Knowledge
actors

Private sector

Type of
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r

Output

Output

Output

Output

Output

Output



ANNEX 5 - RECOMMENDED R&I INDICATORS INCLUDED AND NOT
INCLUDED IN THE DATABASE

Al-related PCT patent applications Included
Biotech-related PCT patent applications Included
Design applications per billion GDP Included
Development of environment-related technologies, % all technologies Included
Development of environment-related technologies, inventions per capita Included

Development of environment-related technologies, percentage of all technologies  Included
Energy productivity (GDP/gross inland energy consumption, €/toe) Included
Environmentally related tax revenue, percentage of total tax revenue Included

Exports of medium and high technology products as a share of total product Included
exports

Government Budget Allocations for R&D (GBARD) in Energy (% of GDP) Included
Government Budget Allocations for R&D (GBARD) in Environment (% of GDP) Included
Graduates in Tertiary Education (percentage of total graduates) Included

Graduates in the field of Agriculture, forestry, fisheries and veterinary not further Included
defined per thousand population

Graduates in the field of Health and welfare per thousand population Included

Graduates in the field of Information and Communication Technologies per Included
thousand population

Graduates in the field of Natural sciences, mathematics and statistics per Included
thousand population

ICT specialists (as a percentage of total employment) Included
ICT-related PCT patent applications Included
ISO 14001 certificates Included
Material productivity (GDP/Domestic Material Consumption, €/kg) Included
Medical-related PCT patent applications Included
Nanotech related PCT patent applications Included
Number of patents related to SDG1 End poverty in all its forms everywhere No data
Number of patents related to SDG2 Zero Hunger No data
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Number of patents related to SDG3 Good Health and Well-being No data
Number of patents related to SDG4 Quality Education No data
Number of patents related to SDG5 Gender Equality No data
Patents related to SDG10 No data
Patents related to SDG11 No data
Patents related to SDG7 No data
Patents related to SDG8 No data
Patents related to SDG9 No data
Pharmaceuticals related PCT patent applications Included
Publication specialisation index in SDG12 No data
Publication specialisation index in SDG13 No data
Publication specialisation index in SDG14 No data
Publication specialisation index in SDG15 No data
Publication specialisation index in SDG6 No data

Publications by Field of Research (FOR) for Earth, biological and environmental No data
sciences, and related

Publications by Field of Research (FOR) for ecology, biological and environmental No data
sciences, and related

Publications by Field of Research (FOR) for applied and labour economics, and No data
related

Publications by Field of Research (FOR) for engineering, commerce, business, No data
management and related

Publications by Field of Research (FOR) for environmental sciences, health, No data
engineering, and related

Publications by Field of Research (FOR) for information sciences, economics, and No data
related

Publications by Field of Research (FOR) for materials, electrical and electronic No data
engineering, chemistry, and related

Publications by Field of Research (FOR) for studies in human society and No data
economics, and related

Publications by Field of Research (FOR) for studies in human society and No data
geography, engineering and built environment, and related

Publications per capita SDG12 Can be calculated by
combining data on
publications by SDG with
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data on population

Publications per capita SDG13 Can be calculated by
combining data on
publications by SDG with
data on population

Publications per capita SDG14 Can be calculated by
combining data on
publications by SDG with
data on population

Publications per capita SDG15 Can be calculated by
combining data on
publications by SDG with
data on population

Publications per capita SDG6 Can be calculated by
combining data on
publications by SDG with
data on population

R&D expenditures financed by the business sector Included
R&D expenditures financed by the government sector Included
R&D expenditures financed by the higher education sector Included
R&D expenditures in A Agriculture, forestry and fishing Included
R&D expenditures in B Mining and quarrying Included
R&D expenditures in C Manufacturing Included
R&D expenditures in C10_C11 Manufacture of food products and beverages Included
R&D expenditures in C10_C11 Manufacture of food products and beverages Included
R&D expenditures in C13 Manufacture of textiles Included

R&D expenditures in C13-C15 Manufacture of textiles, wearing apparel, leather Included
and related products

R&D expenditures in C17 Manufacture of paper and paper products Included

R&D expenditures in C21 Manufacture of basic pharmaceutical products and Included
pharmaceutical preparations

R&D expenditures in C30 Manufacture of other transport equipment Included
R&D expenditures in C301 Building of ships and boats Included
R&D expenditures in C31 Manufacture of furniture Included

R&D expenditures in D35_E36 Electricity, gas, steam and air conditioning supply; Included
water collection, treatment and supply

R&D expenditures in E37-E39 Sewerage, waste management, remediation Included
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activities

R&D expenditures in | Accommodation and food service activities Included
R&D expenditures in J58 Publishing activities Included
R&D expenditures in K Financial and insurance activities Included

R&D expenditures in M71 Architectural and engineering activities; technical Included
testing and analysis

R&D expenditures in P85 Education Included
R&D expenditures in Q86 Human health activities Included
R&D expenditures in the business sector Included
R&D expenditures in the government sector Included
R&D expenditures in the higher education sector Included
R&D personnel in the business sector Included
R&D personnel in the government sector Included
R&D personnel in the higher education sector Included
Renewable energy public RD&D budget, % total energy public R&D Included
Researchers in A Agriculture, forestry and fishing Included
Researchers in B Mining and quarrying Included
Researchers in C Manufacturing Included
Researchers in C10_C11 Manufacture of food products and beverages Included
Researchers in C10_C11 Manufacture of food products and beverages Included
Researchers in C13 Manufacture of textiles Included

Researchers in C13-C15 Manufacture of textiles, wearing apparel, leather and Included
related products

Researchers in C17 Manufacture of paper and paper products Included

Researchers in C21 Manufacture of basic pharmaceutical products and Included
pharmaceutical preparations

Researchers in C30 Manufacture of other transport equipment Included
Researchers in C301 Building of ships and boats Included
Researchers in C31 Manufacture of furniture Included

Researchers in D35_E36 Electricity, gas, steam and air conditioning supply; water Included
collection, treatment and supply
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Researchers in E37-E39 Sewerage, waste management, remediation activities Included
Researchers in | Accommodation and food service activities Included
Researchers in J58 Publishing activities Included
Researchers in K Financial and insurance activities Included

Researchers in M71 Architectural and engineering activities; technical testing and Included
analysis

Researchers in P85 Education Included
Researchers in Q86 Human health activities Included
Researchers in the business sector Included
Researchers in the government sector Included
Researchers in the higher education sector Included
Resource productivity: Domestic Material Consumption (DMC) in Euros per kg Included
Share of enterprises that introduced a business process innovation Included
Share of enterprises that introduced a product innovation Included

Share of female students enrolled in higher education (ISCED 7: Master's or Included
equivalent level) and ISCED 8: Doctoral or equivalent level)

Total R&D expenditures of all sectors Can be calculated
aggregated using R&D
expenditures in the

business, government and
higher education sectors

Total R&D personnel in all sectors Can be calculated
aggregated R&D personnel
in the business, government
and higher education sectors

Total Researchers in all sectors Can be calculated
aggregated researchers in
the business, government
and higher education sectors

Trademark applications per billion GDP Included

Venture capital expenditures (percentage of GDP) Included
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ANNEX 6 — SDG INDICATORS INCLUDED IN THE DATABASE

The database includes 113 SDG indicators from Eurostat, 322 SDG indicators from the UN, and 186
R&l indicators. The lists below show the indicator names for the two sources of SDG indicators.

SDG indicators from Eurostat

eu_sdg 01 10:

People at risk of poverty or social exclusion

eu_sdg 01 10a: People at risk of poverty or social exclusion by degree of urbanisation

eu_sdg 01 20:

People at risk of income poverty after social transfers

eu_sdg 01 20a: People at risk of income poverty after social transfers, by citizenship

eu_sdg 01 30:
eu_sdg 01 31:
eu_sdg 01 40:
eu_sdg 01 41:
eu_sdg 01 50:

eu_sdg 01 60:

Severely materially deprived people

Severe material and social deprivation rate by age group and sex
People living in households with very low work intensity, by age group
In work at-risk-of-poverty rate

Housing cost overburden rate by poverty status

Population living in a dwelling with a leaking roof, damp walls, floors or foundation

or rot in window frames of floor by poverty status

eu_sdg 02_10:
eu_sdg_02_20:
eu_sdg 02_30:
eu_sdg 02_40:
eu_sdg 02_51:
eu_sdg 02_52:
eu_sdg 02_60:
eu_sdg 03_10:
eu_sdg 03_11:
eu_sdg 03_20:
eu_sdg 03 _30:
eu_sdg_03_40:
eu_sdg _03_41:
eu_sdg 03 42:
eu_sdg 03 _60:

eu_sdg 04_10:

Obesity rate by body mass index

Agricultural factor income per annual work unit

Government support to agricultural research and development
Area under organic farming

Harmonised risk indicator for pesticides

Use of more hazardous pesticides

Ammonia emissions from agriculture

Life expectancy at birth by sex

Healthy life years at birth by sex

Share of people with good or very good perceived health by sex
Smoking prevalence by sex

Standardised death rate due to chronic diseases by sex
Standardised death rate due to tuberculosis, HIV and hepatitis by type of disease
Standardised preventable and treatable mortality

Self-reported unmet need for medical examination and care by sex

Early leavers from education and training by sex
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eu_sdg 04 10a: Early leavers from education and training, by citizenship

eu_sdg 04 20:
eu_sdg _04_30:
eu_sdg 04 31:
eu_sdg 04 40:
eu_sdg 04 50:
eu_sdg _04_60:
eu_sdg 04_70:
eu_sdg 05 10:
eu_sdg 05 _20:
eu_sdg 05_30:
eu_sdg_05_40:
eu_sdg_05_50:
eu_sdg 05_60:

eu_sdg 06_10:

Tertiary educational attainment by sex

Participation in early childhood education by sex children aged 4 and over
Participation in early childhood education by sex

Low achieving 15-year-olds in reading, mathematics or science
Employment rates of recent graduates by sex

Adult participation in learning by sex

Share of individuals having at least basic digital skills, by sex
Physical and sexual violence to women by age group

Gender pay gap in unadjusted form

Gender employment gap, by type of employment

Inactive population due to caring responsibilities by sex

Seats held by women in national parliaments and governments
Positions held by women in senior management positions

Population having neither a bath, nor a shower, nor indoor flushing toilet in their

household by poverty status

eu_sdg_06_20:
eu_sdg 06_30:
eu_sdg 06_40:
eu_sdg_06_50:
eu_sdg_06_60:
eu_sdg 07_10:
eu_sdg 07_11:
eu_sdg_07_20:
eu_sdg 07_30:
eu_sdg 07_40:
eu_sdg_07_50:
eu_sdg_07_60:
eu_sdg 08 10:
eu_sdg 08 11:

eu_sdg_08_20:

Population connected to at least secondary waste water treatment
Biochemical oxygen demand in rivers

Nitrate in groundwater

Phosphate in rivers

Water exploitation index, plus

Primary energy consumption

Final energy consumption

Final energy consumption in households per capita

Energy productivity

Share of renewable energy in gross final energy consumption by sector
Energy import dependency by products

Population unable to keep home adequately warm by poverty status
Real GDP per capita

Investment share of GDP by institutional sectors

Young people neither in employment nor in education and training by sex
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eu_sdg 08 20a: Young people neither in employment nor in education and training
eu_sdg 08_30: Employment rate by sex

eu_sdg_08_30a: Employment rate, by citizenship

eu_sdg_08_40: Long-term unemployment rate by sex

eu_sdg 08 _60: Fatal accidents at work per 100 000 workers, by sex
eu_sdg 09 10: Gross domestic expenditure on R&D by sector

eu_sdg_09_20: Employment in high- and medium-high technology manufacturing and knowledge-
intensive services

eu_sdg 09 21: Human resources in science and technology
eu_sdg 09 30: R&D personnel by sector

eu_sdg 09 40: Patent applications to the European Patent Office by applicants' / inventors'
country of residence

eu_sdg_09 _50: Share of buses and trains in inland passenger transport
eu_sdg_ 09 _60: Share of rail and inland waterways in inland freight transport
eu_sdg_09_70: Air emission intensity from industry

eu_sdg_10_10: Purchasing power adjusted GDP per capita
eu_sdg_10_20: Adjusted gross disposable income of households per capita
eu_sdg_10_30: Relative median at-risk-of-poverty gap

eu_sdg_10_41: Income distribution

eu_sdg_10_50: Income share of the bottom 40 % of the population
eu_sdg_10_60: Asylum applications by state of procedure

eu_sdg_11 10: Overcrowding rate by poverty status

eu_sdg 11 11: Severe housing deprivation rate by poverty status

eu_sdg_11 20: Population living in households considering that they suffer from noise, by poverty
status

eu_sdg 11 31: Settlement area per capita

eu_sdg_11 40: Road traffic deaths, by type of roads

eu_sdg 11 50: Exposure to air pollution by particulate matter
eu_sdg_11 51: Years of life lost due to PM2.5 exposure

eu_sdg 11 60: Recycling rate of municipal waste

eu_sdg_12 20: Resource productivity and domestic material consumption

eu_sdg_12 21: Raw material consumption
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eu_sdg 12 30:
eu_sdg 12 41:
eu_sdg_ 12 50:
eu_sdg_12 60:
eu_sdg 12 61:
eu_sdg 13 10:
eu_sdg_ 13 20:
eu_sdg 13 21:

eu_sdg 13 50:

expending

eu_sdg 13 60:
eu_sdg 14 10:
eu_sdg_14 40:
eu_sdg_ 14 60:
eu_sdg 15 10:
eu_sdg_15 20:
eu_sdg_ 15 41:
eu_sdg 15 50:
eu_sdg 16_10:

eu_sdg_16_20:

poverty status

eu_sdg_16_30:
eu_sdg 16 40:
eu_sdg_16_50:
eu_sdg_16_60:
eu_sdg 17 _10:
eu_sdg 17 _20:
eu_sdg_17_40:
eu_sdg_17_50:

eu_sdg 17 _60:

Average CO2 emissions per km from new passenger cars

Circular material use rate

Generation of waste excluding major mineral wastes by hazardousness
Recycling rate of waste excluding major mineral wastes

Gross value added in environmental goods and services sector

Net greenhouse gas emissions

Greenhouse gas emissions intensity of energy consumption

Net greenhouse gas emissions of the Land use, Land use change and Forestry

Contribution to the international 100bn USD commitment on climate related

Population covered by the Covenant of Mayors for Climate & Energy signatories
Surface of the marine protected areas

Bathing sites with excellent water quality by locality

Marine waters affected by eutrophication

Share of forest area

Surface of the terrestrial protected areas

Soil sealing index

Estimated soil erosion by water - area affected by severe erosion rate
Standardised death rate due to homicide by sex

Population reporting occurrence of crime, violence or vandalism in their area by

General government total expenditure on law courts

Perceived independence of the justice system

Corruption Perceptions Index

Population with confidence in EU institutions by institution

Official development assistance as share of gross national income
EU financing to developing countries by financing source

General government gross debt

Share of environmental taxes in total tax revenues

High-speed internet coverage, by type of area
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SDG indicators from the UN:

e unsdg_AG_FPA_CFPI: Indicator of Food Price Anomalies (IFPA), by Consumer Food Price Index
e unsdg AG_FPA_COMM: Indicator of Food Price Anomalies (IFPA), by type of product

e unsdg_AG_LND_FRST: Forest area as a proportion of total land area (%)

e unsdg_AG_LND_FRSTBIOPHA: Above-ground biomass in forest (tonnes per hectare)

e unsdg AG_LND_FRSTCERT: Forest area under an independently verified forest management
certification scheme (thousands of hectares)

e unsdg_AG_LND_FRSTMGT: Proportion of forest area with a long-term management plan (%)
e unsdg_AG_LND_FRSTN: Forest area (thousands of hectares)

e unsdg AG_LND_FRSTPRCT: Proportion of forest area within legally established protected areas
(%)

e unsdg_AG_LND_TOTL: Land area (thousands of hectares)
e unsdg_AG_PRD_AGVAS: Agriculture value added share of GDP (%)

e unsdg AG_PRD_FIESMS: Prevalence of moderate or severe food insecurity in the adult
population (%)

e unsdg_AG_PRD_FIESMSN: Total population in moderate or severe food insecurity (thousands of
people)

e unsdg_AG_PRD_FIESS: Prevalence of severe food insecurity in the adult population (%)

e unsdg_AG_PRD_FIESSN: Total population in severe food insecurity (thousands of people)

e unsdg_AG_PRD_ORTIND: Agriculture orientation index for government expenditures

e unsdg_AG_PRD_XSUBDY: Agricultural export subsidies (millions of current United States dollars)
e unsdg AG_XPD_AGSGB: Agriculture share of Government Expenditure (%)

e unsdg BN _CAB_ XOKA_GD_ZS: Current account balance as a proportion of GDP (%)

e unsdg BN_KLT_PTXL_CD: Portfolio investment, net (Balance of Payments, current United States
dollars)

e unsdg BX_ KLT_DINV_WD_GD_ZS: Foreign direct investment, net inflows, as a proportion of GDP
(%)

e unsdg BX TRF_PWKR: Volume of remittances (in United States dollars) as a proportion of total
GDP (%)

e unsdg_DC_ENVTECH_EXP: Amount of tracked exported Environmentally Sound Technologies
(current United States dollars)

e unsdg_DC_ENVTECH_IMP: Amount of tracked imported Environmentally Sound Technologies
(current United States dollars)

e unsdg_DC_ENVTECH_REXP: Amount of tracked re-exported Environmentally Sound
Technologies (current United States dollars)
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unsdg DC_ENVTECH_RIMP: Amount of tracked re-imported Environmentally Sound
Technologies (current United States dollars)

unsdg DC_FTA TOTAL: Total official development assistance (gross disbursement) for technical
cooperation (millions of 2019 United States dollars)

unsdg_DC_ODA_BDVDL: Total official development assistance for biodiversity, by donor countries
(millions of constant 2018 United States dollars)

unsdg DC_ODA BDVL: Total official development assistance for biodiversity, by recipient
countries (millions of constant 2018 United States dollars)

unsdg DC_ODA LDCG: Net official development assistance (ODA) to LDCs as a percentage of
OECD-DAC donors' GNI, by donor countries (%)

unsdg_DC_ODA_LDCS: Net official development assistance (ODA) to LDCs from OECD-DAC
countries, by donor countries (millions of constant 2019 United States dollars)

unsdg DC_ODA LLDC: Net official development assistance (ODA) to landlocked developing
countries from OECD-DAC countries, by donor countries (millions of constant 2019 United States
dollars)

unsdg DC_ODA LLDCG: Net official development assistance (ODA) to landlocked developing
countries as a percentage of OECD-DAC donors' GNI, by donor countries (%)

unsdg_DC_ODA_POVDLG: Official development assistance grants for poverty reduction, by donor
countries (percentage of GNI)

unsdg_DC_ODA_POVLG: Official development assistance grants for poverty reduction, by
recipient countries (percentage of GNI)

unsdg_DC_ODA_SIDS: Net official development assistance (ODA) to small island states (SIDS)
from OECD-DAC countries, by donor countries (millions of constant 2019 United States dollars)

unsdg_DC_ODA_SIDSG: Net official development assistance (ODA) to small island states (SIDS)
as a percentage of OECD-DAC donors' GNI, by donor countries (%)

unsdg_DC_ODA_TOTG: Net official development assistance (ODA) as a percentage of OECD-
DAC donors' GNI, by donor countries (%)

unsdg_DC_ODA_TOTL: Net official development assistance (ODA) from OECD-DAC countries, by
donor countries (millions of constant 2019 United States dollars)

unsdg_DC_TOF_AGRL: Total official flows (disbursements) for agriculture, by recipient countries
(millions of constant 2019 United States dollars)

unsdg_DC_TOF_HLTHL: Total official development assistance to medical research and basic
heath sectors, gross disbursement, by recipient countries (millions of constant 2019 United States
dollars)

unsdg_DC_TOF_HLTHNT: Total official development assistance to medical research and basic
heath sectors, net disbursement, by recipient countries (millions of constant 2019 United States
dollars)

unsdg DC _TOF_INFRAL: Total official flows for infrastructure, by recipient countries (millions of
constant 2019 United States dollars)

unsdg_DC_TOF_SCHIPSL: Total official flows for scholarships, by recipient countries (millions of
constant 2019 United States dollars)
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unsdg DC_TOF_TRDCMDL: Total official flows (commitments) for Aid for Trade, by donor
countries (millions of constant 2019 United States dollars)

unsdg DC_TOF_TRDCML: Total official flows (commitments) for Aid for Trade, by recipient
countries (millions of constant 2019 United States dollars)

unsdg_DC_TOF_TRDDBMDL: Total official flows (disbursement) for Aid for Trade, by donor
countries (millions of constant 2019 United States dollars)

unsdg DC_TOF_TRDDBML: Total official flows (disbursement) for Aid for Trade, by recipient
countries (millions of constant 2019 United States dollars)

unsdg DC_TOF WASHL: Total official development assistance (gross disbursement) for water
supply and sanitation, by recipient countries (millions of constant 2019 United States dollars)

unsdg_DC_TRF_TOTDL: Total assistance for development, by donor countries (millions of current
United States dollars)

unsdg DC TRF_TOTL: Total assistance for development, by recipient countries (millions of
current United States dollars)

unsdg_DP_DOD_DLD2_CR_CG_Z1: Gross public sector debt, Central Government, as a
proportion of GDP (%)

unsdg DT_DOD_DECT_GN_ZS: External debt stocks as a proportion of GNI (%)
unsdg_DT_TDS_DECT: Debt service as a proportion of exports of goods and services (%)
unsdg_EG_ACS_ELEC: Proportion of population with access to electricity, by urban/rural (%)

unsdg EG_EGY_CLEAN: Proportion of population with primary reliance on clean fuels and
technology (%)

unsdg_EG_EGY_PRIM: Energy intensity level of primary energy (megajoules per constant 2017
purchasing power parity GDP)

unsdg_EG_EGY_RNEW: Installed renewable electricity-generating capacity (watts per capita)
unsdg_EG_FEC_RNEW: Renewable energy share in the total final energy consumption (%)
unsdg_EG_IFF_RANDN: International financial flows to developing countries in support of clean
energy research and development and renewable energy production, including in hybrid systems
(millions of constant United States dollars)

unsdg_EN_ATM_CO2: Carbon dioxide emissions from fuel combustion (millions of tonnes)

unsdg_ EN_ATM_CO2GDP: Carbon dioxide emissions per unit of GDP PPP (kilogrammes of CO2
per constant 2017 United States dollars)

unsdg_EN_ATM_CO2MVA: Carbon dioxide emissions per unit of manufacturing value added
(kilogrammes of CO2 per constant 2015 United States dollars)

unsdg EN_ATM_GHGT_AIP: Total greenhouse gas emissions without LULUCF for Annex |
Parties (Mt CO, equivalent)

unsdg EN_ATM_GHGT_NAIP: Total greenhouse gas emissions without LULUCF for non-Annex |
Parties (Mt CO, equivalent)

unsdg_EN_ATM_PM25: Annual mean levels of fine particulate matter (population-weighted), by
location (micrograms per cubic meter)
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unsdg EN_EWT_COLLPCAP: Electronic waste collected, per capita (KG)
unsdg EN_EWT_COLLV: Electronic waste collected (Tonnes)

unsdg_EN_HAZ_GENGDP: Hazardous waste generated, per unit of GDP (kilograms per constant
2015 United States dollars)

unsdg_EN_HAZ_GENV: Hazardous waste generated (Tonnes)

unsdg EN_HAZ_ PCAP: Hazardous waste generated, per capita (Kg)

unsdg EN_HAZ_ TRTDISR: Hazardous waste treated or disposed, rate (%)
unsdg_EN_HAZ_TRTDISV: Hazardous waste treated or disposed (Tonnes)

unsdg EN_LKRV_PWAC: Lakes and rivers permanent water area change (%)
unsdg_EN_LKRV_PWAN: Lakes and rivers permanent water area (square kilometres)
unsdg_EN_LKRV_PWAP: Lakes and rivers permanent water area (% of total land area)
unsdg EN_LKRV_SWAC: Lakes and rivers seasonal water area change (%)
unsdg_EN_LKRV_SWAN: Lakes and rivers seasonal water area (square kilometres)
unsdg_EN_LKRV_SWAP: Lakes and rivers seasonal water area (% of total land area)
unsdg_EN_LKW_QLTRB: Lake water quality turbidity (%)

unsdg_EN_LKW_QLTRST: Lake water quality trophic state (%)

unsdg_EN_MAR_BEALIT_BP: Beach litter originating from national land-based sources that ends
in the beach (%)

unsdg_EN_MAR_BEALIT_BV: Beach litter originating from national land-based sources that ends
in the beach (Tonnes)

unsdg_EN_MAR_BEALIT_EXP: Exported beach litter originating from national land-based sources
(Tonnes)

unsdg_EN_MAR_BEALIT_OP: Beach litter originating from national land-based sources that ends
in the ocean (%)

unsdg_EN_MAR_BEALIT_OV: Beach litter originating from national land-based sources that ends
in the ocean (Tonnes)

unsdg_EN_MAR_BEALITSQ: Beach litter per square kilometer (Number)
unsdg_EN_MAR_CHLDEV: Chlorophyll-a deviations, remote sensing (%)

unsdg EN_MAT_DOMCMPC: Domestic material consumption per capita, by type of raw material
(tonnes)

unsdg_EN_MAT_DOMCMPG: Domestic material consumption per unit of GDP, by type of raw
material (kilograms per constant 2015 United States dollars)

unsdg_EN_MAT_DOMCMPT: Domestic material consumption, by type of raw material (tonnes)

unsdg_EN_MWT_COLLV: Municipal waste collected (Tonnes)
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unsdg EN_MWT_TREATR: Municipal waste treated, by type of treatment (%)
unsdg_EN_RSRV_MNWAN: Reservoir minimum water area (square kilometres)
unsdg_EN_RSRV_MNWAP: Reservoir minimum water area (% of total land area)
unsdg_EN_RSRV_MXWAN: Reservoir maximum water area (square kilometres)
unsdg EN_RSRV_MXWAP: Reservoir maximum water area (% of total land area)

unsdg EN_SCP_FRMN: Number of companies publishing sustainability reports with disclosure by
dimension, by level of requirement (Number)

unsdg_EN_SCP_FSHGDP: Sustainable fisheries as a proportion of GDP

unsdg EN_TWT_GENV: Total waste generation, by activity (Tonnes)

unsdg ER_CBD_ORSPGRFA: Countries that have legislative, administrative and policy framework
or measures reported through the Online Reporting System on Compliance of the International

Treaty on Plant Genetic Resources for Food and Agriculture (PGRFA) (1 = YES; 0 = NO)

unsdg_ER_CBD_PTYPGRFA: Countries that are contracting Parties to the International Treaty on
Plant Genetic Resources for Food and Agriculture (PGRFA) (1 = YES; 0 = NO)

unsdg ER_CBD_SMTA: Total reported number of Standard Material Transfer Agreements
(SMTAS) transferring plant genetic resources for food and agriculture to the country (number)

unsdg ER_FFS_CMPT_CD: Fossil-fuel subsidies (consumption and production) (billions of
nominal United States dollars)

unsdg ER_FFS_CMPT_GDP: Fossil-fuel subsidies (consumption and production) as a proportion
of total GDP (%)

unsdg ER_FFS _CMPT_PC_CD: Fossil-fuel subsidies (consumption and production) per capita
(nominal United States dollars)

unsdg_ER_GRF_ANIMRCNTN: Number of local breeds for which sufficient genetic resources are
stored for reconstitution

unsdg_ER_GRF_PLNTSTOR: Plant genetic resources accessions stored ex situ (number)

unsdg ER_H20_STRESS: Level of water stress: freshwater withdrawal as a proportion of
available freshwater resources (%)

unsdg_ER_H20_WUEYST: Water Use Efficiency (United States dollars per cubic meter)

unsdg_ER_MRN_MPA: Average proportion of Marine Key Biodiversity Areas (KBAs) covered by
protected areas (%)

unsdg ER_PTD_FRHWTR: Average proportion of Freshwater Key Biodiversity Areas (KBAS)
covered by protected areas (%)

unsdg_ER_PTD_MTN: Average proportion of Mountain Key Biodiversity Areas (KBAs) covered by
protected areas (%)

unsdg_ER_PTD_TERR: Average proportion of Terrestrial Key Biodiversity Areas (KBAs) covered
by protected areas (%)

unsdg_ER_RDE_OSEX: National ocean science expenditure as a share of total research and
development funding (%)
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unsdg ER_RSK_LBREDS: Proportion of local breeds classified as being at risk as a share of local
breeds with known level of extinction risk (%)

unsdg ER_RSK _LST: Red List Index

unsdg_FB_ATM_TOTL: Number of automated teller machines (ATMs) per 100,000 adults
unsdg_FB BNK_CAPA_ZS: Bank capital to assets ratio (%)
unsdg_FB_CBK_BRCH: Number of commercial bank branches per 100,000 adults
unsdg_Fl_FSI_FSANL: Non-performing loans to total gross loans (%)
unsdg_Fl_FSI_FSERA: Return on assets (%)

unsdg_Fl_FSI_FSKA: Regulatory capital to assets (%)

unsdg_Fl_FSI_FSKNL: Non-performing loans net of provisions to capital (%)
unsdg_Fl_FSI_FSKRTC: Regulatory Tier 1 capital to risk-weighted assets (%)
unsdg_Fl_FSI_FSLS: Liquid assets to short term liabilities (%)
unsdg_Fl_FSI_FSSNO: Net open position in foreign exchange to capital (%)
unsdg_FI_RES_TOTL_MO: Total reserves in months of imports (ratio)

unsdg FM_LBL_BMNY_IR_ZS: Broad money to total reserves ratio
unsdg_FM_LBL_BMNY_ZG: Annual broad money growth (%)
unsdg_FP_CPI_TOTL_ZG: Annual inflation, consumer prices (%)

unsdg_GB_POP_SCIERD: Researchers (in full-time equivalent) per million inhabitants (per
1,000,000 population)

unsdg_GB_XPD_RSDV: Research and development expenditure as a proportion of GDP (%)
unsdg_GC_BAL_CASH_GD_ZS: Cash surplus/deficit as a proportion of GDP (%)
unsdg_GC_GOB_TAXD: Proportion of domestic budget funded by domestic taxes (% of GDP)
unsdg_ GC_TAX_ TOTL_GD_ZS: Tax revenue as a proportion of GDP (%)

unsdg_GF_COM_PPPI: Amount of United States dollars committed to public-private partnerships
for infrastructure, million USD nominal

unsdg_GF_COM_PPPI_KD: Amount of United States dollars committed to public-private
partnerships for infrastructure, million USD real

unsdg_GF_FRN_FDI: Foreign direct investment (FDI) inflows (millions of US dollars)

unsdg_GF_XPD_GBPC: Primary government expenditures as a proportion of original approved
budget (%)

unsdg_GR_G14_GDP: Total government revenue (budgetary central government) as a proportion
of GDP (%)

unsdg GR_G14 XDC: Total government revenue, in local currency
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unsdg_IC_GEN_MGTL: Proportion of women in managerial positions (%)
unsdg_IC_GEN_MGTN: Proportion of women in senior and middle management positions (%)
unsdg_IS_RDP_FRGVOL: Freight volume, by mode of transport (tonne kilometres)
unsdg_IS_RDP_PFVOL: Passenger volume (passenger kilometres), by mode of transport

unsdg_IS_RDP_PORFVOL: Container port traffic, maritime transport (twenty-foot equivalent units -
TEUS)

unsdg_IT_MOB_2GNTWAK: Proportion of population covered by at least a 2G mobile network (%)
unsdg_IT_MOB_3GNTWHK: Proportion of population covered by at least a 3G mobile network (%)
unsdg_IT_MOB_4GNTWK: Proportion of population covered by at least a 4G mobile network (%)
unsdg_IT_MOB_OWN: Proportion of individuals who own a mobile telephone, by sex (%)

unsdg_IT_NET_BBND: Fixed Internet broadband subscriptions per 100 inhabitants, by speed (per
100 inhabitants)

unsdg_IT_NET_BBNDN: Number of fixed Internet broadband subscriptions, by speed (humber)
unsdg_IT_USE_ii99: Internet users per 100 inhabitants
unsdg_lU_COR_BRIB: Prevalence rate of bribery, by sex (%)

unsdg_NE_CON_GOVT_KD_ZG: Annual growth of the general government final consumption
expenditure (%)

unsdg_ NE_CON_PRVT_KD_ZG: Annual growth of households and NPISHs final consumption
expenditure (%)

unsdg NE_EXP_GNFS_KD_ZG: Annual growth of exports of goods and services (%)
unsdg NE_GDI_TOTL_KD_ZG: Annual growth of the gross capital formation (%)
unsdg_NE_IMP_GNFS_KD_ZG: Annual growth of imports of goods and services (%)

unsdg_NV_IND_MANF: Manufacturing value added (constant 2015 United States dollars) as a
proportion of GDP (%)

unsdg_NV_IND_MANF_CD: Manufacturing value added (current United States dollars) as a
proportion of GDP (%)

unsdg_NV_IND_MANFPC: Manufacturing value added per capita (constant 2015 United States
dollars)

unsdg_NV_IND_SSIS: Proportion of small-scale industries in total industry value added (%)

unsdg_NV_IND_TECH: Proportion of medium and high-tech manufacturing value added in total
value added (%)

unsdg_NY_GDP_MKTP_KD_ZG: Annual GDP growth (%)
unsdg_NY_GDP_PCAP: Annual growth rate of real GDP per capita (%)

unsdg_PA_NUS_ATLS: DEC alternative conversion factor (in local currency unit per United States
dollar)
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unsdg_PD_AGR_LSFP: Productivity of large-scale food producers (agricultural output per labour
day, PPP) (constant 2011 international $)

unsdg_PD_AGR_SSFP: Productivity of small-scale food producers (agricultural output per labour
day, PPP) (constant 2011 international $)

unsdg_SD_MDP_MUHC: Proportion of population living in multidimensional poverty (%)

unsdg_SD_XPD_ESED: Proportion of total government spending on essential services, education
(%)

unsdg_SE_ACC_HNDWSH: Proportion of schools with basic handwashing facilities, by education
level (%)

unsdg_SE_ACS_CMPTR: Proportion of schools with access to computers for pedagogical
purposes, by education level (%)

unsdg_SE_ACS_ELECT: Proportion of schools with access to electricity, by education level (%)

unsdg_SE_ACS_H2O: Proportion of schools with access to basic drinking water, by education
level (%)

unsdg_SE_ACS_INTNT: Proportion of schools with access to the internet for pedagogical
purposes, by education level (%)

unsdg_SE_ACS_SANIT: Proportion of schools with access to access to single-sex basic
sanitation, by education level (%)

unsdg_SE_ADT_ACTS: Proportion of youth and adults with information and communications
technology (ICT) skills, by sex and type of skill (%)

unsdg_SE_AGP_CPRA: Adjusted gender parity index for completion rate, by location, wealth
quintile and education level

unsdg_SE_ALP_CPLR: Adjusted location parity index for completion rate, by sex, wealth quintile
and education level

unsdg_SE_AWP_CPRA: Adjusted wealth parity index for completion rate, by sex, location and
education level

unsdg_SE_GPI_ICTS: Gender parity index for youth/adults with information and communications
technology (ICT) skills, by type of skill (ratio)

unsdg_SE_GPI_PTNPRE: Adjusted gender parity index for participation rate in organized learning
(one year before the official primary entry age), (ratio)

unsdg_SE_GPI_TCAQ: Adjusted gender parity index for the proportion of teachers with the
minimum required qualifications, by education level (ratio)

unsdg_SE_INF_DSBL: Proportion of schools with access to adapted infrastructure and materials
for students with disabilities, by education level (%)

unsdg_SE_LGP_ACHI: Adjusted language test parity index for achieving a minimum proficiency
level in reading and mathematics (ratio)

unsdg SE_NAP_ACHI: Adjusted immigration status parity index for achieving a minimum
proficiency level in reading and mathematics (ratio)

unsdg_SE_PRE_PARTN: Participation rate in organized learning (one year before the official
primary entry age), by sex (%)
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unsdg_SE_TOT_CPLR: Completion rate, by sex, location, wealth quintile and education level (%)

unsdg_SE_TOT_GPI: Adjusted gender parity index for achieving a minimum proficiency level in
reading and mathematics (ratio)

unsdg_SE_TOT_PRFL: Proportion of children and young people achieving a minimum proficiency
level in reading and mathematics (%)

unsdg_SE_TOT_SESPI: Adjusted low to high socio-economic parity index for achieving a minimum
proficiency level in reading and mathematics (ratio)

unsdg_ SE_TRA GRDL: Proportion of teachers with the minimum required qualifications, by
education level and sex (%)

unsdg_SG_DSR_LGRGSR: Score of adoption and implementation of national DRR strategies in
line with the Sendai Framework

unsdg_SG_DSR_SILN: Number of local governments that adopt and implement local DRR
strategies in line with national strategies (number)

unsdg_SG_DSR_SILS: Proportion of local governments that adopt and implement local disaster
risk reduction strategies in line with national disaster risk reduction strategies (%)

unsdg_SG_GEN_PARL: Proportion of seats held by women in national parliaments (% of total
number of seats)

unsdg_SG_GEN_PARLN: Number of seats held by women in national parliaments (number)
unsdg_SG_GOV_LOGV: Number of local governments (number)

unsdg_SG_INT_MBRDEV: Proportion of members of developing countries in international
organizations, by organization (%)

unsdg_SG_INT_VRTDEV: Proportion of voting rights of developing countries in international
organizations, by organization (%)

unsdg_SG_NHR_INTEXSTN: Countries with National Human Rights Institutions not fully compliant
with the Paris Principles, B status (1 = YES; 0 = NO)

unsdg_SG_NHR_NOAPPLN: Countries with no application for accreditation with the Paris
Principles, D status (1 = YES; 0 = NO)

unsdg_SG_NHR_NOSTUSN: Countries with National Human Rights Institutions and no status with
the Paris Principles, C status (1 = YES; 0 = NO)

unsdg_SG_REG_BRTH90N: Countries with birth registration data that are at least 90 percent
complete (1 = YES; 0 = NO)

unsdg_SG_REG_DETH75N: Countries with death registration data that are at least 75 percent
complete (1 = YES; 0 = NO)

unsdg_SH_ACS_DTP3: Proportion of the target population with access to 3 doses of diphtheria-
tetanus-pertussis (DTP3) (%)

unsdg_SH_ACS_HPV: Proportion of the target population with access to affordable medicines and
vaccines on a sustainable basis, human papillomavirus (HPV) (%)

unsdg_SH_ACS_MCV2: Proportion of the target population with access to measles-containing-
vaccine second-dose (MCV2) (%)
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unsdg_ SH_ACS PCV3: Proportion of the target population with access to pneumococcal
conjugate 3rd dose (PCV3) (%)

unsdg_SH_ACS_UNHC: Universal health coverage (UHC) service coverage index
unsdg_SH_BLD_ECOLI: Percentage of bloodstream infection due to Escherichia coli resistant to
3rd-generation cephalosporin (e.g., ESBL- E. coli) among patients seeking care and whose blood
sample is taken and tested (%)

unsdg SH_BLD MRSA: Percentage of bloodstream infection due to methicillin-resistant
Staphylococcus aureus (MRSA) among patients seeking care and whose blood sample is taken
and tested (%)

unsdg_SH_DYN_IMRT: Infant mortality rate (deaths per 1,000 live births)
unsdg_SH_DYN_IMRTN: Infant deaths (number)

unsdg_SH_DYN_MORT: Under-five mortality rate, by sex (deaths per 1,000 live births)
unsdg_SH_DYN_MORTN: Under-five deaths (number)

unsdg_SH_DYN_NMRT: Neonatal mortality rate (deaths per 1,000 live births)

unsdg_SH_DYN_NMRTN: Neonatal deaths (number)

unsdg_SH_H20_SAFE: Proportion of population using safely managed drinking water services, by
urban/rural (%)

unsdg_SH_HIV_INCD: Number of new HIV infections per 1,000 uninfected population, by sex and
age (per 1,000 uninfected population)

unsdg_SH_IHR_CAPS: International Health Regulations (IHR) capacity, by type of IHR capacity
(%)

unsdg_SH_MED_DEN: Health worker density, by type of occupation (per 10,000 population)
unsdg_SH_MED_HWRKDIS: Health worker distribution, by sex and type of occupation (%)

unsdg_SH_PRV_SMOK: Age-standardized prevalence of current tobacco use among persons
aged 15 years and older, by sex (%)

unsdg_SH_SAN_DEFECT: Proportion of population practicing open defecation, by urban/rural (%)

unsdg_SH_SAN_SAFE: Proportion of population using safely managed sanitation services, by
urban/rural (%)

unsdg_SH_STA BRTC: Proportion of births attended by skilled health personnel (%)
unsdg_SH_STA_MALR: Malaria incidence per 1,000 population at risk (per 1,000 population)
unsdg_SH_STA_ MORT: Maternal mortality ratio

unsdg_SH_STA POISN: Mortality rate attributed to unintentional poisonings, by sex (deaths per
100,000 population)

unsdg_SH_SUD_TREAT: Coverage of treatment interventions (pharmacological, psychosocial and
rehabilitation and aftercare services) for substance use disorders (%)

unsdg_SH_TBS_INCD: Tuberculosis incidence (per 100,000 population)
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unsdg_SH_TRP_INTVN: Number of people requiring interventions against neglected tropical
diseases (number)

unsdg_SH_XPD_EARN10: Proportion of population with large household expenditures on health
(greater than 10%) as a share of total household expenditure or income (%)

unsdg_SH_XPD_EARN25: Proportion of population with large household expenditures on health
(greater than 25%) as a share of total household expenditure or income (%)

unsdg_SI_AGR_LSFP: Average income of large-scale food producers, PPP (constant 2011
international $)

unsdg_SI_AGR_SSFP: Average income of small-scale food producers, PPP (constant 2011
international $)

unsdg_SI_COV_DISAB: [ILO] Proportion of population with severe disabilities receiving disability
cash benefit, by sex (%)

unsdg_SI_COV_LMKT: [World Bank] Proportion of population covered by labour market programs
(%)

unsdg_SI_COV_PENSN: [ILO] Proportion of population above statutory pensionable age receiving
a pension, by sex (%)

unsdg_SI_COV_SOCAST: [World Bank] Proportion of population covered by social assistance
programs (%)

unsdg_SI_COV_SOCINS: [World Bank] Proportion of population covered by social insurance
programs (%)

unsdg_SI_COV_UEMP: [ILO] Proportion of unemployed persons receiving unemployment cash
benefit, by sex (%)

unsdg_SI_DST_FISP: Redistributive impact of fiscal policy, Gini index (%)

unsdg_SI_POV_50MI: Proportion of people living below 50 percent of median income (%)
unsdg_SI_POV_DAY1: Proportion of population below international poverty line (%)
unsdg_SI_POV_EMP1: Employed population below international poverty line, by sex and age (%)
unsdg_SI_POV_NAHC: Proportion of population living below the national poverty line (%)

unsdg_SI_RMT_COST: Average remittance costs of sending $200 to a receiving country as a
proportion of the amount remitted (%)

unsdg_SI_RMT_COST_BC: Average remittance costs of sending $200 in a corridor as a
proportion of the amount remitted (%)

unsdg_SI_ RMT_COST_SC: SmaRT average remittance costs of sending $200 in a corridor as a
proportion of the amount remitted (%)

unsdg_SI_RMT_COST_SND: Average remittance costs of sending $200 for a sending country as
a proportion of the amount remitted (%)

unsdg_SL_DOM_TSPD: Proportion of time spent on unpaid domestic chores and care work, by
sex, age and location (%)

unsdg_SL_DOM_TSPDCW: Proportion of time spent on unpaid care work, by sex, age and
location (%)
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unsdg_SL_DOM_TSPDDC: Proportion of time spent on unpaid domestic chores, by sex, age and
location (%)

unsdg_SL_EMP_EARN: Average hourly earnings of employees by sex and occupation (local
currency)

unsdg_SL_EMP_FTLINJUR: Fatal occupational injuries among employees, by sex and migrant
status (per 100,000 employees)

unsdg_SL_EMP_GTOTL: Labour share of GDP (%)

unsdg_SL_EMP_INJUR: Non-fatal occupational injuries among employees, by sex and migrant
status (per 100,000 employees)

unsdg_SL_EMP_PCAP: Annual growth rate of real GDP per employed person (%)
unsdg_SL_LBR_NTLCPL: Level of national compliance with labour rights (freedom of association
and collective bargaining) based on International Labour Organization (ILO) textual sources and
national legislation

unsdg_SL_TLF_MANF: Manufacturing employment as a proportion of total employment (%)

unsdg_SL_TLF_NEET: Proportion of youth not in education, employment or training, by sex and
age (%)

unsdg_SL_TLF_UEM: Unemployment rate, by sex and age (%)
unsdg_SL_TLF_UEMDIS: Unemployment rate, by sex and disability (%)
unsdg_SM_DTH_MIGR: Total deaths and disappearances recorded during migration (humber)

unsdg_SM_POP_REFG_OR: Number of refugees per 100,000 population, by country of origin (per
100,000 population)

unsdg_SN_ITK_DEFC: Prevalence of undernourishment (%)
unsdg_SN_ITK_DEFCN: Number of undernourish people (millions)

unsdg_SP_ACS_BSRVH20O: Proportion of population using basic drinking water services, by
location (%)

unsdg_SP_ACS_BSRVSAN: Proportion of population using basic sanitation services, by location
(%)

unsdg_SP_DYN_ADKL: Adolescent birth rate (per 1,000 women aged 15-19 and 10-14 years)

unsdg_ST_EEV_ACCSEEA: Implementation of standard accounting tools to monitor the economic
and environmental aspects of tourism (SEEA tables)

unsdg_ST_EEV_ACCTSA: Implementation of standard accounting tools to monitor the economic
and environmental aspects of tourism (Tourism Satellite Account tables)

unsdg_ST_EEV_STDACCT: Implementation of standard accounting tools to monitor the economic
and environmental aspects of tourism (number of tables)

unsdg_ST_GDP_ZS: Tourism direct GDP as a proportion of total GDP (%)

unsdg_TG_VAL_TOTL_GD_ZS: Merchandise trade as a proportion of GDP (%)
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unsdg_TM_TAX_DMFN: Average tariff applied by developed countries, most-favored nation status,
by type of product (%)

unsdg_TM_TAX_DPRF: Average tariff applied by developed countries, preferential status, by type
of product (%)

unsdg_TM_TAX_WMFN: Worldwide weighted tariff-average, most-favoured-nation status, by type
of product (%)

unsdg_ TM_TAX_WMPS: Worldwide weighted tariff-average, preferential status, by type of product
(%)

unsdg_TM_TRF_ZERO: Proportion of tariff lines applied to imports with zero-tariff (%)
unsdg_VC_DSR_AFFCT: Number of people affected by disaster (number)

unsdg VC_DSR_AGLH: Direct agriculture loss attributed to disasters (current United States
dollars)

unsdg_VC_DSR_BSDN: Number of disruptions to basic services attributed to disasters (number)
unsdg_VC_DSR_CDAN: Number of damaged critical infrastructure attributed to disasters (number)

unsdg_VC_DSR_CDYN: Number of other destroyed or damaged critical infrastructure units and
facilities attributed to disasters (number)

unsdg_VC_DSR_CHLN: Direct economic loss to cultural heritage damaged or destroyed attributed
to disasters (millions of current United States dollars)

unsdg_VC_DSR_CILN: Direct economic loss resulting from damaged or destroyed critical
infrastructure attributed to disasters (current United States dollars)

unsdg_VC_DSR_DAFF: Number of directly affected persons attributed to disasters per 100,000
population (number)

unsdg_VC_DSR_DDPA: Direct economic loss to other damaged or destroyed productive assets
attributed to disasters (current United States dollars)

unsdg_VC_DSR_EFDN: Number of destroyed or damaged educational facilities attributed to
disasters (number)

unsdg_VC_DSR_ESDN: Number of disruptions to educational services attributed to disasters
(number)

unsdg_VC_DSR_GDPLS: Direct economic loss attributed to disasters (current United States
dollars)

unsdg_VC_DSR_HFDN: Number of destroyed or damaged health facilities attributed to disasters
(number)

unsdg_VC_DSR_HOLH: Direct economic loss in the housing sector attributed to disasters (current
United States dollars)

unsdg_VC_DSR_HSDN: Number of disruptions to health services attributed to disasters (number)
unsdg_VC_DSR_IJILN: Number of injured or ill people attributed to disasters (number)
unsdg_VC_DSR_LSGP: Direct economic loss attributed to disasters relative to GDP (%)

unsdg_VC_DSR_MISS: Number of missing persons due to disaster (number)
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unsdg_VC_DSR_MMHN: Number of deaths and missing persons attributed to disasters (number)
unsdg_VC_DSR_MORT: Number of deaths due to disaster (number)

unsdg_VC_DSR_MTMP: Number of deaths and missing persons attributed to disasters per
100,000 population (number)

unsdg_VC_DSR_OBDN: Number of disruptions to other basic services attributed to disasters
(number)

unsdg_VC_DSR_PDAN: Number of people whose damaged dwellings were attributed to disasters
(number)

unsdg_VC_DSR_PDLN: Number of people whose livelihoods were disrupted or destroyed,
attributed to disasters (number)

unsdg_VC_DSR_PDYN: Number of people whose destroyed dwellings were attributed to disasters
(number)

unsdg_VC_HTF_DETYV: Detected victims of human trafficking, by age and sex (number)

unsdg_VC_HTF_DETVFL: Detected victims of human trafficking for forced labour, servitude and
slavery, by age and sex (number)

unsdg_VC_HTF_DETVOG: Detected victims of human trafficking for removal of organ, by age and
sex (number)

unsdg_VC_HTF_DETVOP: Detected victims of human trafficking for other purposes, by age and
sex (number)

unsdg_VC_HTF_DETVSX: Detected victims of human trafficking for sexual exploitaton, by age and
sex (number)

unsdg_VC_IHR_PSRC: Number of victims of intentional homicide per 100,000 population, by sex
(victims per 100,000 population)

unsdg_VC_IHR_PSRCN: Number of victims of intentional homicide, by sex (hnumber)
unsdg_VC_PRR_PHYV: Police reporting rate for physical assault, by sex (%)
unsdg_VC_PRR_ROBB: Palice reporting rate for robbery, by sex (%)
unsdg_VC_PRR_SEXYV: Police reporting rate for sexual assault, by sex (%)

unsdg_VC_SNS_WALN: Proportion of population that feel safe walking alone around the area they
live (%)

unsdg_VC_VOV_PHYL: Proportion of population subjected to physical violence in the previous 12
months, by sex (%)

unsdg_VC_VOV_ROBB: Proportion of population subjected to robbery in the previous 12 months,
by sex (%)

unsdg_VC_VOV_SEXL: Proportion of population subjected to sexual violence in the previous 12
months, by sex (%)
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GETTING IN TOUCH WITH THE EU

In person
All over the European Union there are hundreds of Europe Direct centres. You can find the address of
the centre nearest you online (european-union.europa.eu/contact-eu/meet-us_en).

On the phone or in writing
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,
- via the following form: european-union.europa.eu/contact-eu/write-us_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 (european-union.europa.eu).

EU publications

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free
publications can be obtained by contacting Europe Direct or your local documentation centre
(european-union.europa.eu/contact-eu/meet-us _en).

EU law and related documents
For access to legal information from the EU, including all EU law since 1951 in all the official language
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EU open data

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and
agencies. These can be downloaded and reused for free, for both commercial and non-commercial
purposes. The portal also provides access to a wealth of datasets from European countries.
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A growing concern for sustainability and the application of the 2030 Agenda and
the 17 SDGs are at the core of recent European policies. This study aims to
support the Directorate General on Research and Innovation (DG R&l) in the
development of the 3Ps (Planet, Prosperity and People) dashboards by identifying,
rationalising and analysing indicators, which will be used to measure the
contribution of research and innovation (R&I) in the achievement of the Sustainable
Development Goals (SDGs) and into the wider SDGs areas of implementation, i.e.,
at a higher level of aggregation.
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