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ABSTRACT

This report has been developed as a part of the Joint Research Centre’s
contribution to the United Nation’s Global Pilot Programme on Science,
Technology and Innovation (STI) for Sustainable Development Goals (SDGs)
Roadmaps. It develops and tests a novel methodology to analyse the chal-
lenges resulting from the commitment to SDGs and the STI potential avail-
able to respond to them as part of the mapping (diagnostic) exercise within
Smart Specialisation Strategies. The report combines the analysis of poli-
cy mandates, statistical indicators and scientometrics to propose a new ap-
proach for the inclusion of the sustainability dimension in the design phase of
Smart Specialisation Strategies. This approach has been piloted and validated
by Serbian stakeholders as a part of Serbia’s participation in the Global Pilot
Programme on STl for SDGs Roadmaps. The wider ambition of this paper is
however to propose a tested methodological approach that will be universal
and applicable in other territories both in Europe and beyond.

ACKNOWLEDGMENTS

his report builds on the continuous learning process we experienced work-
Ting with the United Nation’s Inter-Agency Task Team on STI for SDGs
Roadmaps, including discussions and feedback from our colleagues from UN-
DESA, UNESCO, UNIDO, UNCTAD and the World Bank, but also from the in-
sights of our Serbian partners. We would like to extend our warmest thanks to
the Serbian Smart Specialisation Team, in particular Viktor Nedovic and Tijana
Knezevic, for their commitment and contributions to this project. The report
benefited from comments from Fernando Santiago Rodriguez from the Unit-
ed Nations Industrial Development Organization (UNIDO) and the continuous
support of Alessandro Rainoldi, the Head of the Territorial Development Unit
at the Joint Research Centre of the European Commission.

DISCLAIMER

The information and views set out in this report are those of the authors
and do not necessarily reflect the official opinion of the Commission. The
Commission does not guarantee the accuracy of the data included in this
study. Neither the Commission nor any person acting on the Commission’s
behalf may be held responsible for the use which may be made of the infor-
mation contained therein.




2 PILOT METHODOLOGY FOR MAPPING SUSTAINABLE DEVELOPMENT GOALS IN THE CONTEXT OF SMART SPECIALISATION STRATEGIES

EXECUTIVE SUMMARY

The United Nation’s Addis Ababa Action Agenda!
recognizes the key role of science, technology and
innovation in achieving the Sustainable Develop-
ment Goals (SDGs). The European Union (EU) is
strongly committed to the SDGs, which are applied
throughout all EU policies, including those on re-
search and innovation. Following this direction, in
2018 Joint Research Centre (JRC) joined the Unit-
ed Nation’s Inter-Agency Task Team on Science,
Technology and Innovation for Sustainable Devel-
opment Goals Roadmaps (STl for SDGs Roadmaps)
and launched a reflection on how to embed the
SDGs in Smart Specialisation Strategies — place-
based research and innovation agendas defined
and implemented in regions and member states,
and increasingly adopted by countries outside of
the EU2. The first methodological efforts on Smart
Specialisation for SDGs were tested in United Na-
tion’s Global Pilot Programme, where JRC cooper-
ated with UNIDO and Serbia to include the SDGs
in the Serbia’s Smart Specialisation Strategy (45),
adopted in 2020 and followed by an Action Plan
in 2021. The 4S Action Plan has been designed
as the STI for SDGs Roadmap of Serbia and pre-
sented at the United Nation’s Science, Technology
and Innovation Forum and the High Level Political
Forum in 2021 as a first document of this kind
adopted globally.

The purpose of this report is to develop a meth-
odology, available to interested countries and
regions, which allows to 1) identify the key chal-
lenges resulting from the SDGs in a given territory,
2) map the scientific, innovative and technological
potential, including relevant cooperation networks,
that can be mobilised to address these challeng-
es and 3) find out how different Smart Special-
isation priority domains contribute to the SDGs.

1 United Nations, 2015. Retrieved 15 December 2019
from https://sustainabledevelopment.un.org/index.
php?page=view&type=400&nr=2051&menu=35

2 For further information, see: European Commission, 53
Platform — ‘S3 Beyond EU'’. Retrieved 1 April 2020 from
https://s3platform.jrc.ec.europa.eu/s3-beyond-eu.

The proposed methodology has been tested with
the Serbian partners, including the government
representatives, members of the inter-ministeri-
al Smart Specialisation Team of Serbia and the
stakeholders — members of the S3 working groups
composed of business, academia, public sector
and civic society. Lessons learnt from this pilot ex-
ercise form a part of the methodological approach
for Smart Specialisation Strategies for Sustainable
Development Goals. Thus, they are also relevant
for EU countries and regions interested in includ-
ing sustainability challenges in their place-based
innovation strategies.

The research procedure is based on six main re-
search questions, for each of which a specific an-
alytical approach has been proposed. They also
provide the structure of this report. The first two
questions focus on priority-setting by identifying
key challenges in Serbia within the framework of
the SDGs. The remaining four questions analyse
the Serbian SDG-oriented STI ecosystems and ex-
ternal collaborations, and are aimed at supporting
the implementation of Smart Specialisation Strat-
egy and the design of STI roadmaps for SDGs. The
list of the research questions is presented below.

o What are the current national priorities t0§
i achieve the Agenda 2030 in Serbia? 5

e Which challenges resulting from SDG goals§
iand targets are most important in statistical :
i terms? :

9 What are the areas of specialisation and ex-
cellence of the Serbian STl ecosystem that can be
mobilised to respond to the challenges resulting§
: from the SDGs? :

o What are the knowledge gaps between the§
: identified SDG challenges and STI potentials? '

e Which international STI collaboration net-g
iworks and partnerships match the identified
i knowledge gaps and potentials? :

G How do the identified challenges, potentialsg
i and knowledge gaps relate to Smart Specialisa-
tion priority domains in Serbia? '


https://sustainabledevelopment.un.org/index.php?page=view&type=400&nr=2051&menu=35
https://sustainabledevelopment.un.org/index.php?page=view&type=400&nr=2051&menu=35
https://s3platform.jrc.ec.europa.eu/s3-beyond-eu

The first two research questions have been an-
swered based on the documentary analysis of the
national SDG policy framework in Serbia, includ-
ing the main challenges indicated in official doc-
uments and the statistical assessment of the key
challenges resulting from the SDGs at target lev-
el. The results were validated by the stakeholders
and policy-makers during dedicated workshops.

The second set of questions has been addressed
by analysing data on research and innovation ac-
tivities, that have been classified into the SDGs.
Relevant indicators, insights and visualisations
have been developed to support the identifica-
tion of the scientific, technological and innovative
potential which can be used to address the main
SDG-related challenges in Serbia. Data sourc-
es included scientific publications, research and
innovation projects supported by Horizon 2020,
research and innovation projects funded by the
Serbian Innovation Fund and Serbian patents.
These four data sources offer complementary in-
sights into the SDG-related STI activities and out-
puts, and, thus, Serbian capacities matching the
relevant SDGs.

The analysis of the data sources was based on
Natural Language Processing (NLP) technigues in
order to automatically parse the text of each STI
record (titles, abstracts, descriptions) and, through
machine learning, extract relevant information
used to link the records to the SDGs. A controlled
vocabulary of key terms specifying the semantic
content of each goal has been used to identify per-
tinent terms in the analysed texts and to classify
the records as thematically related to the SDGs.

As a result of the analysis, a set of priority SDGs
has been identified. They include goals 1, 3, 4, 8,
9 and 10 and two goals with distinctive STI poten-
tial within the framework of Smart Specialisation:
2 and 7. While all the SDGs have been analysed in
the context of the most relevant science, technolo-
gy and innovation potentials and gaps, the six high-
er-priority SDGs have benefited from more detailed
analysis. Finally, the findings have been mapped
into the Smart Specialisation priorities of Serbia to
show their potential contribution to the SDGs.

Executive summary 3

The conclusions of the research indicate the ar-
eas of possible policy interventions both in the
design and during the implementation phase
of Smart Specialisation Strategy so it can more
meaningfully address the SDG challenges. First,
where the local STI capacity exists, the stakehold-
ers can be mobilised and encouraged to propose
innovations for sustainability in the identified S3
priority domains. The Entrepreneurial Discovery
Process, reoriented and opened to the new groups
of stakeholders can be a powerful vehicle for this.
Appropriate policy instruments and programmes
can further support the implementation of the
best ideas. Second, in a wider process, the exper-
tise of the knowledge sector, the public sector and
NGOs can contribute more generally to better pub-
lic policy, social innovation and social, economic
and sustainability transformations.

There are some sustainability challenges, where
there are STI knowledge or competence gaps in
the local ecosystem. These can be addressed by
building capacities in the public, private and third
sector, which requires longer-term science and
innovation policy oriented towards SDGs. In the
short term, the international partnerships can be
mobilised to import skills and accelerate the ca-
pacity-building of local actors. Finally, the SDG-re-
lated assessments and policy design can be used
to advance scientific knowledge and build linkages
between the existing actors.

MAIN RESULTS AND INSIGHTS

he main results and insights of the study are
summarised here, structured following the six
key research questions.

G What are the current national priorities
to achieve the Agenda 2030 in Serbia?

9 Which challenges resulting from SDG :
goals and targets are most important in sta-
: tistical terms?

Chapter 2 of the report addresses these first two
questions, which have the objective of establishing
a base for priority-setting within the framework
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of the SDGs. This belongs to the realm of national
policy; as such, the set of higher-priority goals and
targets listed below, resulting from a documenta-
ry analysis (official Serbian SDG assessments and
policies) and a statistical assessment (based on
UN SDG indicators), is simply an input for nation-
al discussion and decision-making. The ranking of
goals, validated with national stakeholders, results
from the combination of these two methodologies,
which offer complementary qualitative and quan-
titative information for identifying the main chal-
lenges within the framework of the SDGs in Serbia.

SDG targets are assessed within this goal prioriti-
sation and relative priorities are also established.
To obtain a finer-grained understanding of the
specific key challenges at target level, in all goals,
please see Additional material: SDG indicators at
target level - Statistical assessment of the chal-
lenges resulting from the SDGs in Serbia.

Globally, it appears that social (particularly wel-
fare-related) and economic-related Sustainable
Development Goals are a more pressing challenge
for Serbia. On the contrary, environmental and cli-
mate-related goals are generally understood as
being lower priority in the analysed documenta-
tion, and Serbia is in a better position in compari-
son to EU leaders in the statistical assessment. In
this context, social innovation and transformative
public policy for a better provision of public goods
in a more inclusive society are key levers from im-
provement, while technological development may
not be enough to achieve the SDGs in Serbia.

e What are the areas of specialisation and
i excellence of the Serbian STI ecosystem that
can be mobilised to respond to the challeng- :
es resulting from the SDGs? :

O What are the knowledge gaps between§
the identified SDG challenges and STI poten-

Chapter 3 and Chapter 4 of the report address
these questions. In Serbia, 21% of publications,
559% of Horizon 2020 projects, 41% of Innovation
Fund projects and 18% of patents are thematical-
ly related to the SDGs. The share of publications is

very similar to that of EU-13 and EU-27 countries,
meaning that the aggregate specialisation of the
Serbian scientific community does not significant-
ly differ from that of the benchmarks in terms of
SDG orientation.

An initial observation is that, so far, there is no
clear alignment between the superiority of the
SDG-related priorities and the rank of the related
STl communities.

Higher-priority goals in Serbia are clustered within
the social and economic domains. The three more
socially oriented higher-priority challenges (Goal
1. No Poverty, Goal 4. Quality Education, Goal 10.
Reduced Inequalities) are researched by small sci-
entific communities and, due to their non-technical
nature, are not related to a single Serbian patent.
Furthermore, these goals do not receive much
attention from research and innovation funding
agencies, which may limit the consolidation of the
scientific communities and the transformative im-
pact of science and innovation in Serbia. In this
sense, it is noteworthy that these goals all have a
percentage of publications in the TOP10% journals
below the Serbian average. While there may be
a trade-off between international relevance and
local impact, at face value these indicators are
not encouraging. Transversally, Serbia presents a
lower specialisation index in Social Sciences and
Arts and Humanities that could be related to these
gaps. Pockets of distinctive capacity can be found
in digital education (Goal 4.) and in technologies
and devices supporting the inclusion of people
with disabilities (Goal 10.). The presence of these
two goals in the Innovation Fund is unexpectedly
high: with four and five projects, respectively.

Higher-priority, socio-economic oriented Goal 8.
Decent Work and Economic Growth and Goal 9.
Industry, Innovation and Infrastructure are sub-
ject of sizable scientific communities, as shown by
the number of related publications. The scientific
communities relating to Goals 8 and 9 are nota-
bly smaller than in EU-13 countries. This may rep-
resent an important knowledge gap in relation to
countries facing, or which have faced, comparable
Goal 8 and S-related challenges. Furthermore, in



these cases the challenge remains how to connect
these scientific capacities to better policymaking
and widespread social transformation.

Higher-priority Goal 3. Good Health and Well-being
presents a large STl-related ecosystem. The Goal
3-related scientific community is relatively small-
er than in the EU-13 countries, which may point
at an insufficient critical mass, and has a difficulty
in obtaining Horizon 2020 funding - unlike other
Serbian goal-related communities. Notable knowl-
edge gaps in Goal 3-related topics can be found
in the scientific disciplines of Immunology and Mi-
crobiology, Neuroscience and Psychology. Pockets
of distinctive innovative capacity can be found in
medical devices (diagnostic and therapeutic, par-
ticularly related to heart conditions), implants and
dermatological products.

Beyond the higher-priority goals, Goal 2. Zero
Hunger and Goal 7. Affordable and Clean Energy
showcase noteworthy STI capacities and opportu-
nities for mobilisation and SDG-oriented develop-
ment pathways.

Executive summary 5

Goal 2 is strongly connected to the Serbian S3
priority Food for Future, particularly regarding the
topic ‘Sustainable Agri-food Production’. Goal 2-re-
lated STI ecosystems have a critical mass, gain
significant attention from the private sector (rank-
ing 1st in the Innovation Fund and 3 in Patents)
and are internationally connected (ranking 4t in
H2020). Nevertheless, the scientific community is
relatively small (particularly in relation to EU-13
countries) and presents a lower scientific impact
than the Serbian average. The share of publica-
tions across subject areas shows a relative lack of
contribution to Environmental Science and the So-
cial Sciences, pointing to a knowledge gap, with a
greater contribution to Engineering and Chemistry,
pointing at an STI potential.

Goal 7 is strongly connected to one of the Serbi-
an Smart Specialisation priorities: Energy Efficient
and Eco-Smart Solutions and provides transversal
value in Food for Future and Future Machines and
Manufacturing Systems. The Goal 7-related STI
community has a large critical mass (ranking 2nd
in publications and Horizon 2020 projects), gains

HIGHER-PRIORITY

CHALLENGES ! CHALLENGES

{ MEDIUM-PRIORITY

LOWER-PRIORITY
CHALLENGES

o No Poverty

e Good Health and Well-

being ! Sanitation

o Quality Education
Energy

0 Decent Work and
Economic Growth

i Communities

9 Industry, Innovation and
Infrastructure :
Goals

@ Reduced Inequalities

9 Gender Equality

e Clean Water and

0 Affordable and Clean

@ Sustainable Cities and

@ Partnerships for the

9 Zero Hunger

@ Responsible
Consumption and

Production
@ Climate Action
@ Life Below Water

@ Life on Land

: @ Peace, Justice and
i Strong Institutions

sesssceresccsnnes Zeees

Source: Authors’, based on selected documentation and the United Nations’ Global SDG Indicators Database.
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significant attention from the private sector (rank-
ing 2" in the Innovation Fund and 1st in Patents).
It also presents a high scientific impact, with the
largest percentage (249%) of publications in the
TOP10% international journals in Serbia. Never-
theless, the Goal 7-related scientific community is
notably smaller in relative terms than the corre-
sponding communities in EU-27 and EU-13 coun-
tries. Serbia presents reduced specialisation in the
scientific disciplines of Physics, Materials Science,
Computer Science (compared to the EU-27) and
Agricultural and Biological Sciences (compared to
the EU-13), which may indicate relative knowledge
and competence gaps. Conversely, Serbia presents
pockets of innovative capacity related to renew-
able energies (wind, solar, hydro, wave) for elec-
tricity and hot water production, energy efficiency,
thermal-electrical machines, smart grids and the
impact of these developments on a reduced foot-
print and fewer greenhouse gas emissions.

PUBLICATIONS HORIZON 2020

3. Good Health and Well-being 11. Sustainable Cities and

(1 703 | 5.4%)

7. Affordable and Clean Energy
(1000 | 3.2%)

11. Sustainable Cities and
Communities (973 | 3.1%)

(321 13.3%)

13. Climate Action
(29 | 12.1%)

13. Climate Action
(831 | 2.6%)

2. Zero Hunger
(22 | 9.2%)

15. Life on Land
(704 | 2.2%)

16. Peace, Justice and Strong

9. Industry, Innovation and
Infrastructure (668 | 2.1%)

8. Decent Work and Economic
Growth (614 | 2.0%)
6. Clean Water and Sanitation
(590 | 1.9%)

3. Good Health and Well-| bemg
/ (7 12.9%)
15. Life on Land
(7 1 2.9%)

6. Clean Water and Sanitation

12. Responsible Consumption and
(6 | 2.5%)

Production (561 | 1.8%)

16. Peace, Justice and Strong 10. Reduced Inequalities
Institutions (522 | 1.7%) (6 1 2.5%)
4. Quality Education
(434 1.4%)

1. No poverty

’ (51 2.1%) '
4. Quality Education

(5 12.1%)

2. Zero Hunger
(432 | 1.4%)

14, Life Below Water
(31 1.3%)

10. Reduced Inequalities
(423 | 1.3%)

5. Gender Equality 5. Gender Equality
(136 | 0.4%) (21 0.8%)

1. No poverty

(133 | 0.4%)

14, Life Below Water
(126 | 0.4%)

Communities (44 | 18.3%) (18 | 10.5%)
‘ 7. Affordable and Clean Energy k ‘ 7. Affordable and Clean Energy b
\/ \/ (16 | 9.3%)

Institutions (16 | 6.7%)
12 Responsﬂ:le Consumption and
Production (14 | 5.8%)
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Goal 11. Sustainable Cities and Communities and
Goal 12. Responsible Consumption and Production
also show important STI capacities, as demon-
strated by an active community in Horizon 2020
and the Innovation Fund as well as a notable num-
ber of related patents.

Across all goals, Serbia tends to present a criti-
cal mass in relative terms — and thus greater STI
potential — in the scientific disciplines of Medicine
and the Health professions, Engineering, Chemis-
try, Chemical Engineering and Economics, Econo-
metrics and Finance.

Lastly, three transversal knowledge-competence
gaps can be identified across all of the goals:

m Serbia presents relative weaknesses (lower
specialisation index) in the Social Sciences, Arts
and Humanities (which includes Design, Fine Arts
and Applied Arts) and in goals with related ap-
plications in Psychology, Business, Management

FIGURE 1 Distribution of STI activities by goal (coded by priority level) and data source

INNOVATION FUND PATENTS
2. Zero Hunger 7. Affordable and Clean Energy
(64 | 9.0%)

3. Good Health and Well-being
(58 | 8.2%)

2. Zero Hunger

12. Responsible Consumption and
(38 | 5.4%)

Production (16 | 9.3%)
' 11. Sustainable Cities and \
Communities (11 | 6.4%) (

3. Good Health and Well-being
(10| 5.8%)

13. Climate Action
(38 | 5.4%)

11. Sustainable Cities and
Communities (25 | 3.5%)

6. Clean Water and Sanitation

10. Reduced Inequalities
(17 | 2.4%)

(5 | 2.9%)

4. Quality Education

(4] 2.3%)
‘ 15. Life on Land \

12. Responsible Consumption and
Production (15 | 2.1%)

A 15. Life on Land
\/ (7 1 1.0%)
16. Peace, Justice and Strong
Institutions (4 | 0.6%)

‘ (31 1.7%) '
13. Climate Action

(2] 1.2%)

14, Life Below Water
(2] 1.2%)

14. Life Below Water
(3 1 0.4%)

A 1. No poverty
(1] 0.6%)
' 5. Gender Equallty '
6. l:lean Water and Sanitation
(0] 0.0%)

1. No poverty
(0 | 0.0%)

4. Quality Education
(0] 0.0%)

5. Gender Equality
(0] 0.0%)

16. Peace, Justice and Strong
Institutions (0 | 0.0%)

10. Reduced Inequalities
(0] 0.0%)

Source: Authors based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO



and Accounting. In that regard, the ‘softer’ sci-
entific disciplines are usually lacking, which can
have a limiting effect on the necessary SDG-ori-
ented social, cultural and policy transformations,
particularly in society and economy-related
higher-priority goals?;

m Serbia presents relative weaknesses (as
expressed by a lower specialisation index, rel-
atively low citation impact and difficulties in
competing in Excellent Science and Industrial
Leadership calls in Horizon 2020) in basic and
applied sciences disciplines (such as Physics,
Materials Science, Computer Science, Mathe-
matics, Biochemistry, Genetics and Molecular
Biology, Immunology and Microbiology). Thus,
it may be difficult to play an active role in the
development of most advanced technological
solutions addressing the SDGs in comparison to
international leaders;

m Horizon 2020 is structured with three main
pillars: Excellent Science, Industrial Leader-
ship and Societal Challenges — rom the rather
non-oriented nature of Excellent Science, to the
clearly thematically-oriented Societal Challeng-
es. Serbia, similar to EU-13 countries, has great
difficulties in competing and obtaining fund-
ing under the Excellent Science and Industrial
Leadership pillars. This manifests as a relative
gap in scientific excellence across all disciplines
in comparison to EU-13 countries, and, as ex-
pressed in the previous point, difficulties in lead-
ing SDG-oriented technological and industrial
innovations at the frontier.

e Which international STI collaboration
networks and partnerships match the identi- !
fied knowledge gaps and potentials? ]

The study identifies national and international STI
collaboration networks that can be mobilised to
respond to the challenges resulting from the SDGs

3 Nevertheless, as presented in the first chapter of the re-
port and in the methodological annex, one limitation of
the STl analysis is the lower propensity of Social Sciences
and Humanities communities to publish in international
and/or English-speaking journals.
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based on co-publishing, co-patenting and joint pro-
jects. This is an exploratory rather than analytical
effort. Thus, two information resources have been
produced (available in Additional material: Main
Serbian actors and international partners collabo-
rating in SDG-oriented STI activities) for the use of
policy-makers, experts and stakeholders aiming to
mobilise and build connections in the ecosystem,
as well as to increase linkages and presence at
international level:

®m a visual depiction of the national and inter-
national collaboration networks in SDG-oriented
STI activities,

B a list of the main Serbian actors and inter-
national partners collaborating in SDG-oriented
STI activities.

For higher-priority goals (1, 3, 4, 8, 9, 10) and the
two goals connected to the Serbian S3 with high
STl potential (2 and 7), an interpretation of this
material is provided in Chapter 5 of this report.

Some transversal insights emerge, as follows.

m Serbian universities have a central role in
all SDG-oriented STI networks. The University of
Belgrade, followed by Novi Sad, Nis, Kragujevac
and several ‘specialised’ universities, act as na-
tional and international collaboration hubs.

m There is a small presence of ‘other’ actors —
NGOs, not-for-profits, foundations, etc. — which
should play a key role in mobilising civil society
and in spreading innovations throughout social
groups and geographies. This weakness is par-
ticularly visible in humanitarian, social and envi-
ronment-oriented goals.

m The presence of private companies is une-
qual across goals. Where private enterprise is
naturally oriented to SDG-related topics (agri-
food, health, energy, consumer-goods produc-
tion), companies are indeed actively contributing
to SDG-oriented innovations, primarily of a tech-
nological nature. On the contrary, the presence
of private companies is very sparse in the so-
ciety and environment-related goals, which are
dominated by academic institutions. The cur-
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rent situation is that Serbian private companies
therefore do not yet seem to have found entre-
preneurial opportunities in non-technological
SDG-related areas.

m Public administrations have some presence
within the networks, but this is probably smaller
than may be necessary considering the nature of
the SDGs, and not central enough. National and
subnational administrations appear within the
networks in a haphazard way, and there does
not seem to be any direct alignment between
the topic of the goal and the active ministries or
public bodies in the related STI networks.

m Specialised research institutes are present
within most SDG-oriented STI networks, com-
plementing the universities in their disciplines of
activity, generally rather applied in nature.

m Serbian SDG-oriented STl communities are
connected internationally. There is very strong
collaboration in the region (both with EU and
non-EU countries, mainly to the north, west and
south: Croatia, Greece, Bosnia and Herzegovina,
Slovenia), with more distant EU countries (Ger-
many, Italy, Spain, the Netherlands, France, Bel-
gium) with the United Kingdom and, to a lesser
degree, the United States of America. In specific
goals (Goal 1. No Poverty, Goal 7. Affordable and
Clean Energy, Goal 3. Good Health and Well-be-
ing), collaborations emerge with some Asian
countries, in particular: Malaysia, Iran, China and
India. These linkages could act as a basis for col-
laborative activity in the framework of Goal 17.
Partnerships for the goals.

m In Horizon 2020, Serbian actors are capable
of obtaining funding, and, thus, are well-con-
nected within the Societal Challenges pillar. On
the contrary, they have a hard time, and are
therefore rather disconnected from Excellent
Science and Industrial Leadership collaborative
efforts.

Additionally, in Chapter 5, for higher-priority goals
(1, 3, 4, 8,9, 10) and the two goals connected
to the Serbian S3 with high STI potential (2 and
7), specific venues for international collaboration

G How do the identified challenges, poten-
gtials and knowledge gaps relate to Smartg
Specialisation priority domains in Serbia? ]

have been identified, in particular:

m Serbian clusters present in the Custer Map-
ping Tool provided by the European Cluster Col-
laboration Network,

m health-related projects financed by the EU
Health Programme, available in the EU’s Con-
sumers, Health, Agriculture and Food Executive
Agency (CHAFEA) database,

m JRC-promoted S3 Thematic Platforms.

As confirmed during the Smart Specialisation for
Sustainable Development Goals pilot activity work-
shop in Serbia, Belgrade, on 27 February 2020, all
Serbian Smart Specialisation priority domains can
find opportunities and have the potential to tackle
the Sustainable Development Goals. The specif-
ic STI potential and opportunities, gaps and risks
are detailed for each vertical and transversal 53
priority in Chapter 6 of this study: ‘Relationship
between the identified challenges, potentials and
knowledge gaps and the Smart Specialisation pri-
ority domains in Serbia’.

There is direct taxonomical alignment between:

m Food for Future (particularly the sub-priority
Sustainable Agri-food Production) with Goal 2.
Zero Hunger. Specific STI capacities can be found
in agricultural and food industry machinery,
improved production processes and new food
products, with contributions from Mechanical
Engineering, Chemistry and Biotechnology. Indi-
rectly, it can generate positive externalities on
poverty and inequality (Goals 1 and 10), better
health (Goal 3) and reduce impacts exploring
more sustainable development pathways (Goals
6,11,12,13, 14, 15);

m Energy Efficient and Eco-Smart Solutions
are directly connected to Goal 7. Affordable and
clean energy, and more loosely connected to
Goals 11 and 12, which all present strong and
entrepreneurial STI ecosystems. Energy Efficient



and Eco-Smart Solutions can have an indirect
positive impact on most social and environmen-
tal goals, in particular 9, 13 and 15.

As discussed, all remaining priority domains have
strong potentials for achieving the SDGs.

m Information and Communication Technol-
ogies can play a horizontal role in supporting
technification and innovation (Goal 9) and im-
proving employment (Goal 8). By tackling the
digital divide, with adequate education, training
and labour policies, ICT can produce significant
economic traction and employment opportuni-
ties addressing poverty (Goal 1) and inequali-
ty-inclusion (Goal 10) challenges for minorities,
populations with disabilities and women (Goal
5). A large area of opportunity lies in Good
Health and Well-being (Goal 3), through medi-
cal devices, e-health and digital health. Similarly,
the medium-priority challenges Goal 7. Afforda-
ble and Clean Energy and 11. Sustainable Cities
and Communities offer great opportunities for
ICT, particularly in the domains of energy effi-
ciency, smart grids, smart cities and sustainable
and efficient transportation.

m The Creative Industries have two direct con-
nections to Sustainable Development Goals:

The sub-priorities ‘Creative Audio-Visual Pro-
duction’ and ‘Video Games and Interactive Con-
tent’ can have a key impact on higher-priority
Goal 4. Quality Education through digital edu-
cation - a fertile domain for Serbian innovation;

the sub-priority ‘Smart Packaging’ directly
contributes to Goal 12. Responsible Consump-
tion and Production;

additionally, similar to ICT, as a horizontal
capacity in design and creativity, and as a sec-
tor prone to entrepreneurship, it can provide op-
portunities in Goals 1, 5, 8, 9 and 10.

m Future Machines and Manufacturing Sys-
tems play a horizontal role in supporting techni-
fication in industry and innovation (Goal 9) and
improving employment (Goal 8). Vertically, it can
provide new products and innovation in produc-
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tion processes in industries contributing to Goals
2,11 and 12.

m The Key Enabling Technologies can play an
important role in addressing Goals 2, 3, 6, 7, S,
11, 12 and 13. Serbia presents relative strength
in Engineering, Chemistry and Chemical Engi-
neering but as presented above, presents knowl-
edge/competence gaps in comparison to EU-27
countries in basic and applied science fields.

The main knowledge and competence gaps affect-
ing the SDG-oriented STI capacities in the context
of the Smart Specialisation domains have been
discussed in detail in Chapter 6, and summarised
in the section above.

In Chapter 6 there is also a short qualitative dis-
cussion of the SDG-related risks in the S3 priority
domains which gathers displacement and direc-
tionality issues, notably:

® automation and its impact on employment
and equality,

m the growing divide between international-
ised and innovative sub-sectors and the rest of
the economy,

m the lack of inclusion in the development of
minorities and disadvantaged populations,

m the concentration of activity and territorial
inequality, affecting the rural areas in particular,

m environmental impacts of growth-oriented
development.

These risks should be taken into account when
exploring STI opportunities in the context of S3.
Responsible research and innovation, social inno-
vation, transparency and challenge-oriented R&l
policy can provide useful frameworks for manag-
ing the trade-offs between risks, indirect effects
and opportunities.

As a summary of these insights, the potential im-
pacts of the Smart Specialisation priority domains
on the main challenges resulting from the SDGs in
Serbia a synthetically listed below. Potential and
opportunities are classified into direct and indi-
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rect. Direct potential and opportunities correspond
to specific areas of innovation or application in
the priority domains that tackle challenges with-
in the SDGs directly, through science, technology
and innovation, in most cases with economic or
market potential for private stakeholders. Indirect
potential and opportunities correspond to positive
societal or environmental externalities which can
be produced by the direct ones, and/or to wider
developments and improvements in the practices
of the priority domains that help tackle ingrained
challenges within the SDGs.

Table 2 detail the potential, gaps and opportunities
emerging from the Smart Specialisation priority
domains in connection with the SDGs. To facilitate
the reverse analysis - that is, the main S3-related
capabilities that can support innovation and de-
velopment pathways in the SDGs - the following
table presents the top 3 S3 priority domains most
closely related to each goal. It is primarily based
on the nature and orientation of the goal’s targets,
and on the finer-grained STI potential and knowl-
edge/competence gap analysis.

STRUCTURE OF THE REPORT
AND ADDITIONAL MATERIAL

STRUCTURE OF THE REPORT

Chapter o Presentation and approach pro-
vides the context, objectives and methodological
approach; how STI potential and knowledge/com-
petence gaps are assessed, quantitatively and
qualitatively, in the study; and offers guidance on
how to interpret the data and results.

Chapter e Analysis of the challenges re-
sulting from the SDGs in Serbia addresses the
first two research questions:

1. What are the current national priorities to
achieve the Agenda 2030 in Serbia?

2. Which challenges resulting from SDG goals
and targets are most important in statistical
terms?

It includes the main conclusions from the docu-
mentary analysis and the statistical assessment of
the main challenges at SDG goal and target level.

Chapter e General analysis of the SDG-re-
lated STI potential and knowledge- compe-
tence gaps addresses the main questions:

3. What are the areas of specialisation and ex-
cellence of the Serbian STI system that can be
mobilised to respond to the challenges resulting
from the SDGs?

4. What are the knowledge gaps between the
identified SDG challenges and STI potentials?

This also includes a transversal STI analysis of all
goals and all data sources.

Chapter O Finer-grained STI potential and
knowledge/competence gap analysis in se-
lected goals digs deeper into the two questions
above, providing substantial detail supporting a
finer mobilisation of Serbian STI actors and future
policy decisions in a set of eight key goals.

Chapter e Identification of national and
international SDG-oriented STI collaboration
networks addresses the question:

5. Which international STI collaboration net-
works and partnerships match the identified
knowledge gaps and potentials?

This is supported by quantitative indicators, a
visual interpretation of the collaboration networks
depicting the main actors engaged in each goal
and international venues and networks that could
support further international STI collaboration
within the SDGs.

Chapter e Relationship between the iden-
tified challenges, potentials and knowledge
gaps and the Smart Specialisation priority
domains in Serbia addresses the question:

6. How do the identified challenges, potentials
and knowledge gaps relate to Smart Specialisa-
tion priority domains in Serbia?
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It is based on a qualitative curation of the docu-  “Chapter o Conclusions and proposed next
mentary, quantitative and semantic evidence pre-  steps provides a summary of the main insights of
sented in the previous chapters, and also integrates  the report and presents a few guidelines for future
several opportunities identified by representatives  interpretation and action.

of the S3 working groups corresponding to the four

S3 priorities during the Smart Specialisation for

Sustainable Development Goals pilot activity work-

shop in Serbia, Belgrade, on 27 February 2020.

Summary of the potential impact of the S3 priorities on the main challenges resulting from the
SDGs in Serbia

Information and com-
munication technologies
Creative Industries
Future Machines and
Manufacturing Systems
Energy Efficient and
Eco-Smart Solutions

Food for Future
Key Enabling
Technologies

¢ Indirect Indirect :

. No Poverty

! Goal 3. Good Health and Well-being i i Indirect : Indirect

. Quality Education

. Gender Equality

. Clean Water and Sanitation

: . Affordable and Clean Energy i Indirect

: . : Indirect Indirect Indirect
. Industry, Innovation and Infrastructure i : Indirect m

Goal 10. Reduced Inequalities

! Goal 11. Sustainable Cities and Communities i Indirect Indirect

i Indirect : Indirect

Source: Authors’, based on the Agenda 2030, the STl analysis and the Smart Specialisation for Sustainable Development Goals
pilot activity workshop in Serbia, Belgrade, on 27 February 2020.
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ADDITIONAL MATERIAL

Only a fraction of the data gathered and
analysed in the project is presented in this
report. To open up the wealth of information pro-
duced to policy-makers, experts and stakeholders,

pared. They gather and summarise information in
different forms and provide granular results from
the entire analysis. See below a visual guide to
this additional material.

a series of carefully crafted files has been pre-

Goal

TABLE 3 S3 priority domains most closely related to the Sustainable Development Goals

Most closely related S3 priority domains

: 1. No Poverty

Food for Future (Sustainable Agri-food Production)
¢ Key Enabling Technologies (Biotechnology)

¢ Information and Communication Technologies
¢ Creative Industries (Gender equality is transversal to all)

: Transversal to all S3 priority domains

{ Food for Future
¢ Information and Communication Technologies

Food for Future
Energy Efficient and Eco-Smart Solutions

Information and Communication Technologies
Food for Future

Information and Communication Technologies
Creative Industries (Education and training is transversal to all)

i Energy Efficient and Eco-Smart Solutions
¢ Food for Future

Transversal to all S3 priority domains
Information and Communication Technologies

Food for Future
Information and Communication Technologies

Energy Efficient and Eco-Smart Solutions
Information and Communication Technologies

Creative Industries (Smart Packaging)
Food for Future (Sustainable Agri-food Production)

Energy Efficient and Eco-Smart Solutions
Food for Future

Creative Industries (Smart Packaging)
Food for Future (Sustainable Agri-food Production)

Food for Future (Sustainable Agri-food Production)
Creative Industries (Smart Packaging)

Source: Authors’, based on the Agenda 2030, the STI analysis and the Smart Specialisation for Sustainable Development Goals
pilot activity workshop in Serbia, Belgrade, on 27 February 2020.
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Science, technology and innovation potential to
address SDGs

Science, technology and innovation potential to address
SDGs presents, in a one-page visual summary, the main indicators
and results of the analysis for each Sustainable Development Goal.

00000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000scscsoscsssssssscscs
.

7 AFFORDABLE AND
GLEAN ENERGY

~é Goal 7. Affordable and Clean Energy

” ~

1\

Analysis of Serbian SDG-related assess- Analysis of Serbian SDG-related
ments and policy documents . assessments and policy documents

PMlEll!lllaqleMnge 1113 MODERATELY 8th MEDIUM-SIZED

gap with leading

indicated goal EU countries

Goal 7 rank and share in the STI analysis

: This table presents the rank of Goal 7-related ST activities in relation to the rest of the goals. For publications and H2020
i projects, the share vs the EU-27 provides a notion of relative specialisation. i

Publications . Horizon 2020 | Innovation Fund Patents

(out of 16 goals) : {out of 14 goals) {out of 11 goals) (out of 10 goals)
Ond Ond Ond st Ond st
3% | 38% | 133% | 122% | 93% 9.0%
Serbia | EU-27 | Serbia | EU-27 Serbia Serbia

Scientific impact of Goal 7-related publications

% of publications in TOP10% journals Nermalised citation impact (vs Serbian pubs.)
24.0 % 14
Serbian average = 10.2% Serbia = 1

Active organisations in Goal 7-related STI activities

This table presents the number of organisations engaged in Goal 7-related ST activities, providing a notion of critical
mass and international linkages.

No. of organisations in No. of organisations in No. of organisations in No. of organisations
publications Horizon 2020 Innovation Fund in patents
National International National International National National

Relationship with other goals and Smart Specialisation

i MOST CLOSELY RELATED SMART SPECIALISATION

MOST CLOSELY RELATED GOALS PRIORITY DOMAINS

13 CLIMATE
e Energy Efficient and Eco-Smart Solutions

Food for Future
i Key Enabling Technologies

14% 11%

Similarity

0600000000000 000000000000000000000000000000000000000000000000000000066000860000600060000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s0sssssssssscsssssnss
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SDG indicators at target level -

Statistical assessment of the challenges resulting
from the SDGs in Serbia

000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s000sscscsssass

DEGENT WORK AND
ECONOMIC GROWTH

/\/" Goal 8. Decent Work and Economic Growth

Analysis of the main challenges at target level

Priority Distance to frontier

In Serbian
Target {  SDG-related
i assessments
and policy
documents

Statistical assessment of the gap in the SDG
indicators with EU countries, 100 = wider gap.

Serbia is represented by the coloured bar

Sustain per capita economic growth in

{ accordance with national circumstances

8.1 and, in particular, at least 7 per cent Low 77
gross domestic product growth per an-

: num in the least developed countries

i Achieve higher levels of economic :
productivity through diversification,

8.2 technological upgrading and innovation, Medium 100
including through a focus on high-value

added and labour-intensive sectors :

Promote development-oriented poli-
cies that support productive activities,
i decent job creation, entrepreneurship, |
creativity and innovation, and encour- H- h
i age the formalization and growth : Ig
of micro-, small- and medium-sized
enterprises, including through access to
financial services

Improve progressively, through 2030,

global resource efficiency in consump-

tion and production and endeavour

to decouple economic growth from

8.4 : environmental degradation, in accord- Low
i ance with the 10-Year Framework of i
Programmes on Sustainable Consump-
tion and Production, with developed

i countries taking the lead

8.3

By 2030, achieve full and productive
employment and decent work for all
8.5  women and men, including for young Medium 100
people and persons with disabilities,

and equal pay for work of equal value

By 2020, substantially reduce the

8.6 proportion of youth not in employment, High 100

i education or training
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Main Serbian actors and international partners col-
laborating in SDG-oriented STI activities

(networks)

00000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000scscsoscsssssssscscs
.

ND
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Goal 1. No Poverty

SDG-oriented ST collaboration networks

The following schema presents the collaboration network of the top 15 national and top 15 international
actors engaged in Goal 1, classified by typology of organisation.
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Main Serbian actors and international partners col-
laborating in SDG-oriented STI activities

(list of actors)

..........................................................................................................................................................

Main Serbian actors and international partners engaged in SDG-oriented ST activities

The following tables present the top 10 Serbian and international actors engaged in each Goal 1-oriented
STI activity in the different data sources. For more information on entrepreneurial innovation, the last
table presents the top 10 Serbian companies participating in R&D projects.

PUBLICATIONS

TOP 10 National organisations TOP 10 International orgs. TOP 10 Countries

University of Belgrade [31] :

Vilniaus universitetas (Lithuania) [3] IT Italy [7]

¢ University of Ottawa, Canada (Can-
i ada) [3]

Halberg Hospital and Research Insti- :
tute (India) [3] i

Alma Mater Studiorum Universita di
: Bologna (Italy) [3]

University of Kragujevac [11] E United States [6]

i The Tsim Tsoum Institute (Poland) [3]

Serbian Academy of Sciences and Pavol Jozef Safarik University in
Arts [2] i Kosice (Slovakia) [3]

BG Bulgaria [3]
Center liberalno-demokratske studije : Universidade de Pernambuco (Brazil)
| i 2]

Heriot-Watt University, Edinburgh
¢ (United Kingdom) [2]

Institute for Mother and Child Health
: Care [1]

HORIZON 2020

TOP 10 National organisations TOP 10 International orgs. TOP 10 Countries

CA Canada [3]

i ZURCHER HOCHSCHULE FUR ANGE-
University of Belgrade [2] WANDTE WISSENSCHAFTEN (Swit- i GB : United Kingdom [5]
; i zerland) [1] : :

Republic Hydrometeorological Ser- Finnish Meteorological Institute
i vice of Serbia [1] Finland) [1]

EUROPEAN CENTRE FOR MEDI-
: PROSTOR ASSOCIATION [1] i UM-RANGE WEATHER FORECASTS DE Germany [4]
i i (United Kingdom) [1] : :

ELEKTROTEHNICKI INSTITUT NIKO- Euro-Mediterranean Center on Cli-
LA TESLA AKCIONARSKO DRUSTVO : mate Change (CMCC) (Italy) [1] IT Italy [4]
i BEOGRAD SAVSKI VENEC [1] 9 Y i i

Bitgear Wireless Design Services FIZIKALAS ENERGETIKAS INSTITUTS BE Belgium [3]
- doo.[1] ! (Latvia) [1] 1 e

Institut du développement durable et
des relations internationales (France) :
[1]

Spain [3]

..........................................................................................................................................................



Introduction

1.1. Context, objectives and
approach

In 2015, the United Nations General Assembly rat-
ified the 2030 Agenda for Sustainable Develop-
ment* as a plan for ‘action to end poverty, protect
the planet and improve the lives and prospects of
everyone, everywhere’. The Agenda establishes 17
Sustainable Development Goals (SDGs)® — a ‘blue-
print to achieve a better and more sustainable
future for all’ and ‘positioned Science, Technology
and Innovation (STI) as key means of implemen-
tation of the SDGs®’, and is developing policy guid-
ance for the development of Science, Technology
and Innovation roadmaps for Sustainable Devel-
opment Goals’ in partnership with numerous in-
stitutions, particularly the European Commission.

In parallel, the European Union’s strategy towards
smart, inclusive and sustainable growth is support-

4 United Nations, General Assembly, 21 October 2015. Re-
trieved 15 December 2019 from https://www.un.org/ga/
search/view_doc.asp?symbol=A/RES/70/1&Lang=E.

5 United Nations, ‘Take Action for the Sustainable Develop-
ment Goals’. Retrieved 15 December 2019 from https://
www.un.org/sustainabledevelopment/sustainable-de-
velopment-goals/.

6 United Nations Interagency Task Team on Science,
Technology and Innovation for the SDGs (IATT), Sci-
ence, Technology and Innovation for SDGs Roadmaps,
June 2018. Retrieved 15 December 2019 from https://
sustainabledevelopment.un.org/content/docu-
ments/19009STI_Roadmap_Background_Paper_pre_
STI_Forum_Final_Draft.pdf.

7 United Nations, Global Pilot Programme on STI for
SDGs Roadmaps. Retrieved 15 December 2019 from
https://sustainabledevelopment.un.org/partner-
ship/?p=33852.
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ed by territorial growth-oriented Research and In-
novation Strategies for Smart Specialisation (53)8,
defined and implemented in regions and Member
States, and increasingly adopted by countries out-
side of the EU®. Serbia approved the Serbia Smart
Specialisation Strategy (4S) in 2020.

Serbia, strongly committed to the Agenda 2030
and to Smart Specialisation, has entered the Glob-
al Pilot Programme on STI for SDGs Roadmaps.
With dedicated support from the Joint Research
Centre and UNIDO, Serbia based the establish-
ment of the national STI roadmap for SDGs on an
adapted Smart Specialisation methodology — with
an increased focus on the SDGs as a key frame-
work for the strategy — and gave further attention
to societal and environmental issues, adding to
the economic, innovation, scientific and technolog-
ical dimensions.

This report aims to contribute to the integration
of these two STl-based policy-making models
and methodologies: the EU’s Smart Specialisation
Strategies (S3) and the UN’s Science, Technology
and Innovation roadmaps for Sustainable Devel-
opment Goals'®. Both models share a common set

8  For further information, see: European Commission, S3
Platform — ‘What is Smart Specialisation?’. Retrieved 1
April 2020 from https://s3platform.jrc.ec.europa.eu/
what-we-do.

9 For further information, see: European Commission. S3
Platform — 'S3 Beyond EU'. Retrieved 1 April 2020 from
https://s3platform.jrc.ec.europa.eu/s3-beyond-eu.

10 For further information, see: United Nations, Sustain-
able Development — STI Roadmaps, Retrieved 1 April
2020 from https://sustainabledevelopment.un.org/tf-
m#roadmaps.



https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://sustainabledevelopment.un.org/content/documents/19009STI_Roadmap_Background_Paper_pre_STI_Forum_Final_Draft.pdf
https://sustainabledevelopment.un.org/content/documents/19009STI_Roadmap_Background_Paper_pre_STI_Forum_Final_Draft.pdf
https://sustainabledevelopment.un.org/content/documents/19009STI_Roadmap_Background_Paper_pre_STI_Forum_Final_Draft.pdf
https://sustainabledevelopment.un.org/content/documents/19009STI_Roadmap_Background_Paper_pre_STI_Forum_Final_Draft.pdf
https://sustainabledevelopment.un.org/partnership/?p=33852
https://sustainabledevelopment.un.org/partnership/?p=33852
https://s3platform.jrc.ec.europa.eu/what-we-do
https://s3platform.jrc.ec.europa.eu/what-we-do
https://s3platform.jrc.ec.europa.eu/s3-beyond-eu
https://sustainabledevelopment.un.org/tfm#roadmaps
https://sustainabledevelopment.un.org/tfm#roadmaps
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of principles and methodological approaches that
facilitate this integration, notably:

B a reliance on participation and stakeholder
consultation, data analysis and domain expertise
to build a shared evidence base for policymaking

B a sequential prioritisation process

in Smart Specialisation, territories aim at ex-
celling in a ‘limited number of innovation and
research priorities in line with the potential for
smart specialisation detected in the analysis
phase that is anchored in entrepreneurial dis-
coveries'?,

in STI for SDGs roadmapping, ‘because the
17 SDG goals are so broad and cover so many
targets it is important for countries to think
carefully on which they will prioritize?’

In this context, the objective of this study is to
identify a set of main challenges connected with
Sustainable Development Goals (SDG) in Serbia,
and to identify the scientific, technological and in-
novative potential (STI) that can be mobilised to
respond to these challenges as a part of the Smart
Specialisation Strategy. The wider ambition of this
paper is however to propose a tested methodolog-
ical approach that will be universal and applicable
in other territories both in Europe and beyond.

In this way, the analysis contributes to the ana-
lytical phase of the Smart Specialisation process
(mapping). Originally developed to support Smart
Specialisation as a knowledge-based economic
transformation agenda, the guidance for the non-
EU countries focused on the analysis of economic,
innovative and scientific potential. The new ap-

11 Foray, D. et al, Guide to Research and Innovation Strat-
egies for Smart Specialisations (RIS 3), May 2012. Re-
trieved 15 December 2019 from https://ec.europa.eu/
regional_policy/sources/docgener/presenta/smart_
specialisation/smart_ris3_2012.pdf.

12 United Nations Interagency Task Team on Science, Tech-
nology and Innovation for the SDGs (IATT), A Guidebook
for the Preparation of STI for SDGs Roadmaps, December
2019. Retrieved 24 November 2021 from https://sdgs.
un.org/sites/default/files/2021-06/GUIDEBOOK_COM-
PLETE_VO3.pdf

proach, focused on the sustainability dimension
and the SDGs, requires increased attention to the
environmental and societal aspects of develop-
mental challenges. This study adds these dimen-
sions, as expressed in the SDGs, to the Smart
Specialisation development process. The lessons
learnt from the pilot exercise will be used to fur-
ther consolidate the methodological approach for
Smart Specialisation Strategies for SDGs.

As such, the study aims to build an evidence-base
for:

o assessing the main challenges faced by the
country, in order to identify areas for priority-set-
ting within the framework of the SDGs;

9 assessing the SDG-oriented capacities of the
Serbian STl ecosystem;

9 identifying STI-based opportunities to address
the SDG-related challenges of the country; and

o identifying national and international actors
with SDG-oriented capacities within the frame-
work of the Serbian S3 priority domains, to pursue
these opportunities and support the design and
implementation of the STl roadmap for the SDGs.

The project is an important step in a sustained ef-
fort by the European Commission’s Joint Research
Centre to better adapt S3 to countries beyond the
EU. Furthermore, the approach and methodology
can also be of relevance and value for EU Member
States and regions in view of the strategic pre-em-
inence of the Agenda 2030 Sustainable Devel-
opment Goals in the 2021-2027** programming
period.

13 For further information see:

B Reflection Paper: Towards a Sustainable Europe by
2030, where Cohesion Policy is presented as ‘one of the
most transversal and cross-cutting policies, which contrib-
utes to most, if not all 17 SDGs’,

B Horizon Europe documentation (see A new horizon for Eu-
rope), where SDGs set the stage for ‘Clusters in the Global
Challenges and Industrial Competitiveness pillar’ and the
‘Research and Innovation Missions’,

B Bottom-up alignments, since regions, member states and
stakeholders are already integrating or calling to integrate
SDGs in the next Cohesion Policy efforts — particularly S3.


https://ec.europa.eu/regional_policy/sources/docgener/presenta/smart_specialisation/smart_ris3_2012.
https://ec.europa.eu/regional_policy/sources/docgener/presenta/smart_specialisation/smart_ris3_2012.
https://ec.europa.eu/regional_policy/sources/docgener/presenta/smart_specialisation/smart_ris3_2012.
https://sdgs.un.org/sites/default/files/2021-06/GUIDEBOOK_COMPLETE_V03.pdf
https://sdgs.un.org/sites/default/files/2021-06/GUIDEBOOK_COMPLETE_V03.pdf
https://sdgs.un.org/sites/default/files/2021-06/GUIDEBOOK_COMPLETE_V03.pdf
https://ec.europa.eu/info/publications/reflection-paper-towards-sustainable-europe-2030_en
https://ec.europa.eu/info/publications/reflection-paper-towards-sustainable-europe-2030_en
https://op.europa.eu/en/publication-detail/-/publication/00d78651-a037-11e8-99ee-01aa75ed71a1/language-en/format-PDF/source-77975709
https://op.europa.eu/en/publication-detail/-/publication/00d78651-a037-11e8-99ee-01aa75ed71a1/language-en/format-PDF/source-77975709
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Setting the thematic perimeter of the project, Agenda 2030’ 17 Sustainable
as presented in the schemas below, the Agen- Development Goals

da 2030 is composed of 17 goals (broken down
into 169 targets) and Serbia’s Smart Speciali-
sation composed of four vertical priorities (de- o L R

POVERTY HUNGER AND WELL-BEING
clined in 11 sub-priorities) and two transversal
priorities.

Serbia Smart Specialisation Strategy (4S) priority

domains4 QUALITY GENDER CLEAN WATER
EDUCATION EQUALITY AND SANITATION

m Information and Communication Technolo- g
gies

Custom Software Development

DECENT WORK AND IDUSTRY, INNOVATION
ECONOMIC GROWTH AND INFRASTRUGTURE

o

Software Solutions Development
m Food for Future

High Tech Agriculture

‘lo REDUCED 'I‘I SUSTAINABLE CIMES 12 RESPONSIBLE
Value Added Food products '"Eﬁms AR :ﬂ:mq);“ug%uu
Sustainable Agri-food Production 4= AE@_
v g |=+]==[==]
m Creative Industries
1 CLIMATE 1 173 1 173
Creative Audio-Visual Production AN BELOV WATES (NIND
e
Video Games and Interactive Content m
Smart Packaging
) ) 16 PEACE, JUSTICE 17 PARTNERSHIPS
m Future Machines and Manufacturing Sys- fﬂ”sl}ﬁm?grfs FORTHE GOALS
tems

General and specific purpose machines

Information in the Smart Management Ser-
vice — Industry 4.0

Smart Components and Tools
m Energy Efficient and Eco-Smart Solutions

m Key Enabling Technologies

14 KneZevi¢, T. & Nedovic, V., S3 contribution to national STI
roadmap for SDGs, December 2020. Retrieved 1 April
2020 from https://sustainabledevelopment.un.org/con-
tent/documents/29188Special_Mr._Tijana_knezevic.

pdf.


https://sustainabledevelopment.un.org/content/documents/29188Special_Mr._Tijana_knezevic.pdf
https://sustainabledevelopment.un.org/content/documents/29188Special_Mr._Tijana_knezevic.pdf
https://sustainabledevelopment.un.org/content/documents/29188Special_Mr._Tijana_knezevic.pdf
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To achieve the objectives of the project, six main
research questions guide the methodology and
broadly define the structure of this document.
The first two questions establish the framework
for priority-setting by identifying main challeng-
es in Serbia within the framework of the SDGs.
The remaining four questions analyse the Ser-
bian SDG-oriented STl ecosystems and external
collaborations in support of Smart Specialisation
implementation and the design of STl roadmaps
for the SDGs.

................................

o What are the current national priorities tog
achieve the Agenda 2030 in Serbia? 5

e Which challenges resulting from SDG goals§
and targets are most important in statistical :
terms? :

e What are the areas of specialisation and ex- :
cellence of the Serbian STI ecosystem that can be
mobilised to respond to the challenges resulting§
from the SDGs?

0 What are the knowledge gaps between the
i identified SDG challenges and STI potentials?

e Which international STI collaboration net-
%works and partnerships match the identified
knowledge gaps and potentials?

e How do the identified challenges, potentials
‘and knowledge gaps relate to Smart Specialisa-
i tion priority domains in Serbia? :

It must be noted that the first research question
cannot be formally answered, since the country
has not yet established a single official assess-
ment, set of priorities or action plan for achieving
the objectives of the Agenda 2030 in Serbia. For
this reason, an ex-novo set of priorities, at SDG
goal and SDG target level, have been identified
and validated with national stakeholders, based
on:

m documentary analysis of the national SDG
policy framework in Serbia, including the main
challenges indicated in official documents,

m statistical assessment of the key challenges
resulting from the SDGs at target level, from the
UN'’s Global SDG Indicators Database.

Thus, the 17 Sustainable Development Goals have
been classified in three levels:

m higher-priority goals
®  medium-priority goals

m lower-priority goals.

m Summary of the process and method for identifying SDG-related STI records

1

Understand the scope
of each SDG

- Manual seed

- Ontologies

Testing

Source: Authors.

2

Build a controlled
vocabulary for each
SDG

- ML/NLP - co-occurence and
semantic similarity

3

Identify texts with
(contextualised) terms
of the vocabulary

Testing



Type of record : Title of the record
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Thematically related to goal(s)

i Review of technological methods and
i experimental determination of thermody-
i namic and transport properties of reagents Goal 13. Climate Action

Scientific
i publication

Goal 7. Affordable and Clean Energy

¢ for carbon dioxide removal from fuel gases

H2020 project

Behavioural, Ecological and Socio-econom-
i ic Tools for Modelling Agricultural Policy

Goal 2. Zero Hunger

Goal 15. Life on Land

Innovation Fund RAVIP — Radar for Visually Impaired Per-

Goal 10. Reduced Inequalities

i project sons
Methods and apparatuses, including devic-
Patent i es and systems, for remote detection and/

i (AMI)

Additionally, higher-priority targets have also been
identified within the goals when there was enough
evidence for the assessment.

The second set of questions has been addressed
by analysing data sources recording activities
and results of research and innovation, classify-
ing them into the SDGs and providing indicators,
insights and visualisations to support the identi-
fication of the scientific, technological and inno-
vative potential addressing the main SDG-related
challenges in Serbia. Four main data sources have
been used:

m scientific publications, from Scopus (Elsevi-
er),

m research and innovation projects supported
by Horizon 2020,

m research and innovation projects funded by
the Serbian Innovation Fund,

m Serbian patents filed in any office included in
the EPO’s Open Patent Services database, par-
ticularly the Intellectual Property Office of the
Republic of Serbia.

These four science, technology and innovation data
sources provide a complementary view of SDG-re-
lated STI activities and products and, thus, Serbi-
an ecosystem capacities under the corresponding
SDG topics. Scientific publications provide a view

i or diagnosis of acute myocardial infarction {

of the scientific communities and disciplines relat-
ed to each goal. Horizon 2020 projects support top
science and innovation activities, usually coopera-
tive, while the Innovation Fund supports innova-
tive activities, of private companies in particular.
Lastly, patents are an indicator of technological
development and assets in the country.

Natural Language Processing (NLP) techniques
have been employed to automatically parse the
text of each STI record (titles, abstracts, descrip-
tions) and to extract relevant information used
to link the records to SDGs. A controlled vocabu-
lary of key terms specifying the semantic content
of each goal has been used to identify pertinent
terms in the analysed texts and to classify the
records as thematically related to the SDGs. The
SDG controlled vocabulary, which is openly avail-
able in the Zenodo'® repository, crafted by SIRIS
Academic during 2019.

For more detail on the methodology and data
sources, please see Annex II.

15 Duran-Silva, N., Fuster, E., Massucci, F. A. & Quinquilla,
A., A controlled vocabulary defining the semantic pe-
rimeter of Sustainable Development Goals, Version 1.2
[Data set], Zenodo, 20189. https://doi.org/10.5281/ZENO-
D0.35677689.
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1.2. Assessing STI potential and
knowledge/competence gaps

The methods and data described in the previous
section have been used to link research efforts
carried out by Serbian actors to the SDGs and, in
turn, to measure the Serbian STI potential to tack-
le the challenges resulting from the Sustainable
Development Goals. Complementally, knowledge
and competence gaps have also been identified
by comparing two benchmark geographies — EU-
27 and EU-13 countries — which serve as indicator
baselines.

Gaps and potentials are, by definition, relative: rel-
ative between SDG-oriented disciplines, technolo-
gies and sectors in Serbia, and/or relative between
Serbia and international partners and competitors.
According to the availability of national and inter-
national data (for publications, projects and pat-
ents), and the coverage and quality of this data,
different approaches to measuring potential and
gaps have been used in this analysis.

When data is available for Serbia and other coun-
tries, the gap and potential analysis is performed
by comparing Serbia with EU-27 and EU-13 coun-
tries. This gap and potential analysis will rely on
the computation of the specialisation index!® — as-
suming there is a knowledge gap for SDG goals
where Serbia presents a lower specialisation index
with respect to the EU baselines, and a knowledge
potential when Serbia presents a higher or com-
parable specialisation index with respect to the EU
baselines.

Gaps and potentials should be read in relation to
the main challenges resulting from the SDGs in
Serbia, previously identified via the documentary
analysis and the statistical indicator assessment

16 The specialisation index, also known as the ‘location quo-
tient’, measures how much a certain entity of interest (ei-
ther a specific institution or a geographical aggregation)
is specialised in a given domain with respect to a given
baseline. The specialisation is computed by normalising
the share of output produced in the domain of interest
by the entity over the share of output of the baseline
(usually a larger geography).

of this study. In this sense, a Serbian STI not suffi-
ciently active in higher-priority goals (as indicated
by lower specialisation indexes) may be an indica-
tion of a need for international collaboration and/
or policy measures supporting the development
and use of STI for the achievement of the SDGs.

When data is sparse (i.e. when the total outputs
produced by the entity of interest is too low), the
specialisation index may suffer from consider-
able fluctuations. For this reason, in some cases
the gap and potential analysis will rely on rank-
ings and the distribution of activities by goal and
by other taxonomies such as scientific disciplines
(subject areas) or Horizon 2020 programmes. As
an illustration, Serbian publications in Goal 16.
Peace, Justice and Strong Institutions’ represent
1.7% of all publications in Serbia, this goal rank-
ing 10th among the 17 SDG goals. In comparison,
Goal 16-related publications represent 2.0% of
the total in EU-27 countries, ranking 7th, which
indicates a probable knowledge gap in relation to
the EU in topics related to this goal.

Lastly, the notion of potentials and gaps goes
hand in hand with that of excellence. The question
here is, in fact, not only to understand whether
there exists critical mass to tackle the most press-
ing SDG challenges within the Serbian STI ecosys-
tem, but also whether the ecosystem possesses
the necessary capacities to address them. Excel-
lence is, however, an even more elusive concept
than potential/gaps, one which in the current con-
text can only be indirectly related to bibliometric
impact, for publications, and to the capacity of
Serbian actors to obtain Horizon 2020 funding — a
high-quality threshold for any organisation.



1.3. Interpretation and
orientations

Addressing societal challenges is an effort ground-
ed on the social, economic and cultural context
of societies'’. SDG-related STI capacities may
be available, and actors may promote the devel-
opment and adoption of SDG-oriented advance-
ments resulting from science and innovation, but
the existence of dysfunctional social realities
(such as inequality, discrimination or an ineffective
public sector) could very well hamper the adoption
or widespread dissemination of such solutions.
One example would be the lower health outcomes,
educational attainment and employment levels of
ethnic minority populations in many countries.

SDGs need to be translated into local realities.
The strong effort by the EU'8, the UN and other
organisations in supporting the ‘localisation’ of
the SDGs, as read on the Local2030 platform®s,
demonstrates that ‘The success of the 2030
Agenda for Sustainable Development hinges on
effective collaboration between all relevant actors.
Knowledge, resources, skills and partnerships will
need to be mobilized on an unprecedented scale
to implement all of the 17 Sustainable Develop-
ment Goals (SDGs).’

SDG improvement opportunities and development
pathways may very well stem from STI capacities,
but an orchestrated societal effort will be neces-
sary to adopt and deploy them at scale. Smart
specialisation, with its participatory and bot-
tom-up approach, can be a good methodology for
the engagement of STI actors, as well as public
administration and citizenship, in SDG-oriented in-
novations and transformations.

Smart specialisation and the STI for SDG road-
mapping are, above all, collective human efforts
to connect and mobilise actors in the exploration,

17 See Social Development for Sustainable Development,
Department of Economic and Social Affairs, United Na-
tions, for further material on this question.

18 For instance, with the recently published European Hand-
book for SDG Voluntary Local Reviews.

19 https://www.local2030.o0rg/
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discovery and exploitation of innovation oppor-
tunities and sustainable development pathways,
within the knowledge economy.

Data, analytical reports, and experts’ insights are
only a foundation to optimise stakeholder engage-
ment in the entrepreneurial discovery process, a
continuous activity that spans the establishment
of the strategies, but also their implementation,
refinement and participatory monitoring.

In this framework, the outputs of this project are
designed to facilitate empowerment and appropri-
ation by the Serbian and international quadruple
helix stakeholders that will establish and imple-
ment S3 strategies and STl roadmaps, and, more
generally, economic, innovation ecosystem and
policy transformations.



https://www.un.org/development/desa/dspd/2030agenda-sdgs.html
https://www.local2030.org/
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Analysis of

the challenges
resulting from the
SDGs in Serbia

This chapter aims at answering two main research
questions:

m What are the current national priorities to
achieve the Agenda 2030 in Serbia?

m  Which challenges resulting from SDG goals
and targets are most important in statistical
terms?

To answer them, two complementary analyses
have been performed:

o a documentary analysis of authoritative
SDG-related assessments, policy and strategy
documents?® in Serbia, and

e a statistical assessment of the key challeng-
es resulting from the SDGs?.

Both analyses are presented in the following two
sections, respectively, while the interpretation of
both collectively constitutes the final section of
this chapter.

20 The selection of documents has been performed and val-
idated with national representatives.

21 United Nations, Global indicator framework for the Sus-
tainable Development Goals and targets of the 2030
Agenda for Sustainable Development, Retrieved 15 De-
cember 2019 from https://unstats.un.org/sdgs/indica-
tors/indicators-list/.

2.1. Results of the overview

of national priorities for the
implementation of the Agenda
2030 indicated in policy
documents, strategies and other
relevant documents

The main objective of this analysis is a qualita-
tive identification of the main (highest-priority)
challenges in Serbia as expressed by authoritative
sources agreed with the Serbian Ministry of Ed-
ucation, Science and Technological Development.
Nevertheless, at the time of writing this study, the
Republic of Serbia had not published any docu-
ment establishing an official prioritisation of chal-
lenges resulting from the SDGs in Serbia. With
this in mind, a methodology has been designed
to identify those challenges which gained higher
attention in documents issued by national and ex-
ternal authoritative and expert sources - i.e. State
agencies, agencies of the United Nations or spe-
cialised think tanks. This four-step methodology is
presented hereunder.

G Selection of pertinent documents. After
a thorough revision of candidate documents, the
final selection is made of those which match the
following criteria:


https://unstats.un.org/sdgs/indicators/indicators-list/
https://unstats.un.org/sdgs/indicators/indicators-list/

a. have an encompassing perspective of the
SDGs?%; and

b. are authored by an authoritative source.

The final selection of documents is presented in
the Table 5.

e Review of the selected documents by
identifying the main topics and challenges
connected to SDGs, as indicated in key sec-
tions of the document (i.e. introductory chap-
ter, executive summary or conclusions) in order to
confirm their priority status (also verified by the
government representatives).

e Matching of the challenges identified in
the previous step with specific SDG targets
and goals.

TABLE 5 Selection of documents

i Year { Document
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One challenge is considered to match an SDG tar-
get if they are connected conceptually by a broad
or specific relation. It was achieved by the expert
assessment as a degree of interpretation is re-
quired in each case.

o Aggregation into a single indicator of
the results of the analysis for the three doc-
uments. To do so, for each SDG and each select-
ed document, we computed the ratio between the
number of targets indicated as a priority for the
policy document and the total number of targets
of that SDG (to control for the upward bias that
could be generated by the SDG with more targets).
This ratio provides the relative indication for each
SDG in each document analysed. Lastly, an aver-
age indication rate is computed for each SDG so
that SDGs can be ranked according to their level of
indication in the three documents.

Authored by

i Voluntary National Review of the
Republic of Serbia on the Imple-
i mentation of the 2030 Agenda

i for Sustainable Development

i 2019

Policy Support for Advancing SDG
i Progress in Serbia - Promoting

¢ Inclusive and Sustainable Growth
‘Leaving no-one Behind’

2019

| Serbia Sustainable Development

2018 Issues: A Baseline Review

22 This leaves out numerous ‘vertical’ Republic of Serbia
strategies and policy documents, which, although cover-
ing areas related to the SDGs (such as education, infra-
structures or agriculture), cannot provide a transversal
view of the Serbian challenges due to their thematical-
ly-limited scope.

Inter-Ministerial Working Group for the Implementa-
tion of the 2030 Agenda in Serbia (IMWG)

Inter-agency UN MAPS team?®*

i Center for Advanced Economic Studies (CEVES)** and
i the Swiss Agency for Development and Cooperation
i (SDO)*

23 The Inter-agency UN MAPS team gathered 21 interna-
tional experts from UN agencies, funds and programmes,
regional or HQ offices including the UNDP, UNICEF, UNE-
SCO, UNECE, UNFPA, ILO, OHCHR, UNHCR, WHO, Delega-
tion of the European Union to Serbia and the World Bank
Country Office in the Republic of Serbia, under the lead-
ership of the UNDP and the UN Economic Commission for
Europe in Geneva.

24 CEVES is an independent think-and-do-tank dedicated to
the sustainable socio-economic development of Serbia
and the Western Balkans.

25 SDC s the agency for international cooperation of the Fed-
eral Department of Foreign Affairs. The SDC is responsible
for the overall coordination with other federal authorities
of development and cooperation within Eastern Europe.
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Table 6 presents the indication rate of each SDG
for each reviewed document, and the average for
the three.

A highly indicated target and, therefore, a
highly indicated SDG has been assessed as
more pressing or important challenges by
the authors of the specified documents. The

analysed policy reports allow us to classify the
SDG goals into three levels: highly-indicated (an
average indication equal to or above 50%), mod-
erately indicated (between 25% and 50%) and
minimally indicated SDGs (below 25% of the av-
erage indication). The SDG distribution across the
above-mentioned categories is as follows.

TABLE 6 SDG indication rate by reviewed document

Average

1. No Poverty

i 9. Industry, Innovation and In-
i frastructure

3. Good Health and Well-being

: 8. Decent Work and Economic
i Growth

4. Quality Education

5. Gender Equality

10. Reduced Inequalities

13. Climate Action

7. Affordable and Clean Energy

i 11. Sustainable Cities and Com-
i munities

2. Zero Hunger

6. Clean Water and Sanitation

: 16. Peace, Justice and Strong
i Institutions

17. Partnerships for the Goals

15. Life on Land

i 12. Responsible Consumption
i and Production

14. Life Below Water

Serbia
UN Polic .
. v Sustainable
Serbian Support for
. Develop-
Voluntary Na- Advancing
. . ment Issues:
tional Review : SDG Progress .
. . A Baseline
in Serbia R
Review

Source: Authors’, based on the Agenda 2030 and selected documentation.



Highly-indicated SDGs

Average indication rate between 100% and 50%

The only two SDGs that are highly indicated by
the three examined policy reports are SDG 1. No
Poverty and SDG 9. Industry, Innovation and In-
frastructure. The SDG with a higher average in-
dication ratio in the analysed papers is SDG 1,
dealing with a central topic among social issues:
poverty. For Serbia, in particular, one of the doc-
uments highlights that ‘10-20% of Serbia’s pop-
ulation has been living in income poverty during
the past 15 years. Also worrisome is the abso-
lute poverty line, where trends (...) indicate that,
in 2017, approximately half a million or 7.2%
Serbian citizens could not meet their daily needs’
(UN Policy Support for Advancing SDG Progress in
Serbia, pp. 29-30).

For SDG 1, the policy documents specifically un-
derline the SDG Targets 1.2 ‘By 2030, reduce
at least by half the proportion of men, women
and children of all ages living in poverty in all its
dimensions according to national definitions’ and
1.3 ‘Implement nationally appropriate social pro-
tection systems and measures for all, including
floors, and by 2030 achieve substantial coverage
of the poor and the vulnerable’.

The other SDG in the highly indicated category,
SDG 9, tackles the areas of industry, innovation
and infrastructure. With regard to innovation, ac-
cording to the policy documents, ‘Complete[ing]
the transition to a more competitive financing
model for R&D / scientific projects should be a
strong priority, including a new call for proposals
for scientific projects’ (UN Policy Support for Ad-
vancing SDG Progress in Serbia, p. 68). With re-
gards to infrastructure, the reviewed documents
state that ‘Serbia’s transport infrastructure is
neither the generator of transit income that it
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once was, nor the facilitator of quality growth
that it could and should be’ (Serbia Sustainable
Development Issues: A Baseline Review, p. 39).

Among the SDG 9 targets, those that receive
more attention from the analysed documents are
SDG Target 9.3 ‘Increase the access of small-
scale industrial and other enterprises, in particu-
lar in developing countries, to financial services,
including affordable credit, and their integra-
tion into value chains and markets’ and 9.4 ‘By
2030, upgrade infrastructure and retrofit indus-
tries to make them sustainable, with increased
resource-use efficiency and greater adoption of
clean and environmentally sound technologies
and industrial processes, with all countries taking
action in accordance with their respective capa-
bilities’. In fact, they are the only targets that can
be clearly matched with the identified challenges
for all of the analysed policy documents.

Moderately indicated SDGs

Average indication rate between 50% and 25%
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The SDGs in the ‘moderate’ category indicate a
diversity of topics, from social issues such as ed-
ucation, health, income and gender inequality to
climate action and sustainable energy. However,
those dealing with social problems (SDGs 3, 8, 4,
5 and 10) have, within the group, a higher policy
indication than the two dealing with environmen-




28 PILOT METHODOLOGY FOR MAPPING SUSTAINABLE DEVELOPMENT GOALS IN THE CONTEXT OF SMART SPECIALISATION STRATEGIES

tal sustainability (SDG 13. Climate Action and SDG
7. Affordable and Clean Energy).

Among these moderately indicated SDGs, the tar-
gets that stand out the most in the reviewed pol-
icy documents are the following. For SDG 3, SDG
Target 3.2 ‘By 2030, end preventable deaths of
newborns and children under 5 years of age, with
all countries aiming to reduce neonatal mortali-
ty to at least as low as 12 per 1,000 live births
and under-5 mortality to at least as low as 25 per
1,000 live births’ and 3.7 ‘By 2030, ensure univer-
sal access to sexual and reproductive health-care
services, including for family planning, information
and education, and the integration of reproductive
health into national strategies and programmes’.

ForSDG 8, Targets 8.3 ‘Promote development-ori-
ented policies that support productive activities,
decent job creation, entrepreneurship, creativity
and innovation, and encourage the formalization
and growth of micro-, small- and medium-sized
enterprises, including through access to financial
services’; 8.5 ‘By 2030, achieve full and produc-
tive employment and decent work for all women
and men, including for young people and persons
with disabilities, and equal pay for work of equal
value’; and 8.6 ‘By 2020, substantially reduce the
proportion of youth not in employment, education
or training’.

For SDG 4, Targets 4.2 ‘By 2030, ensure that all
girls and boys have access to quality early child-
hood development, care and pre-primary educa-
tion so that they are ready for primary education’;
4.3 ‘By 2030, ensure equal access for all women
and men to affordable and quality technical, voca-
tional and tertiary education, including university’;
and 4.4 ‘By 2030, substantially increase the num-
ber of youth and adults who have relevant skills,
including technical and vocational skills, for em-
ployment, decent jobs and entrepreneurship’.

For SDG 5, Targets 5.3 ‘Eliminate all harmful
practices, such as child, early and forced marriage
and female genital mutilation’ and 5.6 ‘Ensure
universal access to sexual and reproductive health
and reproductive rights as agreed in accordance
with the Programme of Action of the International

Conference on Population and Development and
the Beijing Platform for Action and the outcome
documents of their review conferences’.

For SDG 10 Targets 10.2 ‘By 2030, empower and
promote the social, economic and political inclu-
sion of all, irrespective of age, sex, disability, race,
ethnicity, origin, religion or economic or other sta-
tus’; 10.3 ‘Ensure equal opportunity and reduce
inequalities of outcome, including by eliminating
discriminatory laws, policies and practices and
promoting appropriate legislation, policies and ac-
tion in this regard’; and 10.4 ‘Adopt policies, es-
pecially fiscal, wage and social protection policies,
and progressively achieve greater equality’.

Lastly, for SDGs 13 and 7 there are no other spe-
cific SDG targets more frequently indicated by the
three analysed policy documents.

Minimally indicated SDGs

Average indication rate between 25% and 0%
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Lastly, the group of minimally indicated SDGs is
also very heterogeneous, including SDGs related
to sustainability (Sustainable Cities and Communi-
ties, Life on Land, Life Below Water), but also oth-
er topics such as Zero Hunger; Peace, Justice and
Strong Institutions; and Partnerships for the Goals.



Non - indicated SDGs

1 LIFE
BELOW WATER

None of the analysed documents underline SDG
14. Life Below Water. The fact that Serbia is a
landlocked country could be an explanation for it,
as highlighted in other works such as ‘Serbia and
Agenda 2030'.

2.2. Results of the statistical
assessment of the key
challenges resulting from

the SDGs on the basis of
international and national data
sources covering the indicators
for SDG goals and targets

The construction of a dataset of SDG goal- and
target-level statistical indicators has enabled the
quantification of Serbia’s statistically measurable
social, environmental and institutional challeng-
es. To discern which indicators/targets/goals may
need special attention (gap analysis), in identify-
ing the main challenges resulting from the SDGs
in statistical terms, each indicator has been com-
pared to a reference value integrating the EU-27
benchmarks. The data on the official indicators as
defined in the UN Agenda 2030 has been obtained
from the United Nations’ Global SDG Indicators
Database?®. The result has been the creation of a
database of available UN SDG indicators for Ser-
bia and the EU-27 countries for the 2014-2017
period, inclusive of both?’.

26 United Nations, United Nations Global SDG Indicators
Database. Retrieved 15 December 2019 from https://
unstats.un.org/sdgs/indicators/database/.

27 For further details on data availability and processing,
see Annex 2.
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The distance to frontier score has been selected
to characterise the distance of a country to the
‘frontier’, which represents the best performance
observed on a dataset - in this case, the best per-
forming EU-27 countries?® in any given SDG target
indicator. Proceeding in this manner, it is possible
to assess how far Serbia is from achieving each of
the SDGs, in comparison to the leading EU coun-
tries®.

The following figure shows the median distance in
the statistical indicators of each SDG goal com-
pared to the EU-27 frontier (TOP10% countries).
The median distance is bounded into a range from
0 to 100: 100 being the maximum gap between
the EU-27 frontier and Serbia, and 0 an equal
performance in the SDG between TOP10% EU-27
performers and Serbia (0 means the absence of a
gap). The results of this analysis are contained in
the table below.

From Table 7 *° we can classify the SDGs into three
categories: those with a larger gap between the
leading EU countries (a distance to frontier from
85 to 100), those with a medium-sized gap (from
56 to 84) and those with a smaller gap (from O to
55). In the following figures we show the distribu-
tion of the SDGs across the three categories.

28 The frontier value has been established as a value mark-
ing the 10th percentile of the indicator’s distribution for
the EU-27 countries.

29 For further details on the methodology, see Annex 2.

30 For further details, a table with the distance to frontier
values at target level is provided in Additional material:
SDG indicators at target level — Statistical assessment of
the challenges resulting from the SDGs in Serbia.
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TABLE 7 Median distance to frontier (TOP10%) compared to the EU-27 by goal

10. Reduced Inequalities

T SDGs presenting a 7. Affordable and Clean Energy :
wi r i i l %.. .............. ..%

der statist calgap | 1. No Poverty 77
between Serbia and S —
leading EU countries 11. Sustainable Cities and Communities E

Source: Authors’, based on the United Nations’ Global SDG Indicators Database.

Attention: A wide relative gap to EU leaders does not necessarily mean a wor-
rying situation in absolute terms (and vice versa). That is the case for Target 16.9
(‘By 2030, provide legal identity for all, including birth registration’), in which Serbia is in
the last position in comparison to the EU-27, but in absolute value the situation is not
particularly adverse. In particular, 99.4% of Serbian births were registered with a civil
authority in 2014, close to the 100% of birth registration in all EU-27 countries in the
same year.
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In the figure above we list the SDGs in which Ser-
bia is, in relative terms, further from the EU-27
frontier. We see that most of them are related to
different dimensions of well-being (reduced in-
equalities, access to clean water and sanitation,
good health and decent work), and also includes
SDG 9. Industry, Innovation and Infrastructure.

Among these SDGs, the targets with a larger gap
compared to the top EU-27 performers, which
we will define as a distance to frontier of 75 or
higher®!, are the following. For SDG 10. Reduced
Inequalities, the targets with a larger distance to
frontier are:

m 10.4 ‘Adopt policies, especially fiscal, wage
and social protection policies, and progressively
achieve greater equality’;

m 10.6 ‘Ensure enhanced representation and
voice for developing countries in decision-making
in global international economic and financial in-
stitutions in order to deliver more effective, cred-
ible, accountable and legitimate institutions’;

m 10.a ‘Implement the principle of special and
differential treatment for developing countries, in
particular least developed countries, in accord-
ance with World Trade Organization agreements’;

31 The 75 threshold lies in the fact that it corresponds to the
median distance to frontier, so we only consider those tar-
gets which have a distance to frontier above the median.
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m 10.c ‘By 2030, reduce to less than 3 per
cent the transaction costs of migrant remittanc-
es and eliminate remittance corridors with costs
higher than 5 per cent’.

For SDG 6. Clean Water and Sanitation, the targets
with a larger distance to frontier are:

m 6.1 ‘By 2030, achieve universal and equita-
ble access to safe and affordable drinking water
for all’;

m 6.2 ‘By 2030, achieve access to adequate
and equitable sanitation and hygiene for all and
end open defecation, paying special attention to
the needs of women and girls and those in vul-
nerable situations’;

m 6.6 ‘By 2020, protect and restore water-re-
lated ecosystems, including mountains, forests,
wetlands, rivers, aquifers and lakes’.

In this context, indicator 6.3.1 ‘Proportion of domes-
tic and industrial wastewater flows safely treated’
under Target 6.3°2, currently in the SDG database of
the Statistical Office of the Republic of Serbia*® but
not in this study due to the lack of enough bench-
mark values, provides a concrete example of the
current situation of SDG 6 in Serbia: in 2017, only
12.6% of the population was connected to waste-
water treatment with at least secondary treatment.
On the other hand, it should be noted that even if
Serbia has the highest proportion of the population
practising open defecation in rural areas (indicator
6.2.1) compared with EU-27 countries - leading to
a distance to frontier of 100- - in absolute value it
is notably close to the latter. In particular, 0.18% of
the Serbian population in rural areas practised open
defecation in 2017, arguably as close to its eradica-
tion as it is in all EU-27 countries.

32 Which states ‘By 2030, improve water quality by reduc-
ing pollution, eliminating dumping and minimizing re-
lease of hazardous chemicals and materials, halving the
proportion of untreated wastewater and substantially
increasing recycling and safe reuse globally’.

33 Statistical Office of the Republic of Serbia, SDG Database
indicator 6.3.1 Proportion of wastewater safely treated,
2017. Retrieved 2 April 2020 from https://data.stat.gov.
rs/Home/Result/SDGUN060301?languageCode=en-US.



https://data.stat.gov.rs/Home/Result/SDGUN060301?languageCode=en-US
https://data.stat.gov.rs/Home/Result/SDGUN060301?languageCode=en-US

32 PILOT METHODOLOGY FOR MAPPING SUSTAINABLE DEVELOPMENT GOALS IN THE CONTEXT OF SMART SPECIALISATION STRATEGIES

For SDG 3. Good Health and Well-being, the tar-
gets with a larger distance to frontier are:

m 3.1 ‘By 2030, reduce the global maternal
mortality ratio to less than 70 per 100,000 live
births’;

m 3.2 ‘By 2030, end preventable deaths of
newborns and children under 5 years of age,
with all countries aiming to reduce neonatal
mortality to at least as low as 12 per 1,000 live
births and under-5 mortality to at least as low
as 25 per 1,000 live births’;

m 3.4 ‘By 2030, reduce by one third prema-
ture mortality from non-communicable diseases
through prevention and treatment and promote
mental health and well-being’;

m 3.8 ‘Achieve universal health coverage, in-
cluding financial risk protection, access to qual-
ity essential health-care services and access to
safe, effective, quality and affordable essential
medicines and vaccines for all’;

m 3.9 ‘By 2030, substantially reduce the num-
ber of deaths and illnesses from hazardous
chemicals and air, water and soil pollution and
contamination’;

m 3.a ‘Strengthen the implementation of the
World Health Organization Framework Conven-
tion on Tobacco Control in all countries, as ap-
propriate’;

m 3.c ‘Substantially increase health financing
and the recruitment, development, training and
retention of the health workforce in developing
countries, especially in least developed countries
and small island developing States’;

m 3.d ‘Strengthen the capacity of all coun-
tries, in particular developing countries, for early
warning, risk reduction and management of na-
tional and global health risks’.

m Indicator 3.1.1 provides a more precise pic-
ture of the current situation in Serbia regarding
SDG 3. In 2015, the maternal mortality ratio in
Serbia was 17 per 100 000 live births, being the
highest compared to EU-27 countries — which

have an average mortality of 8.8 per 100 000
live births in the same year. It should be noted
that even if Serbia is at the bottom of the pile
in the proportion of births attended by skilled
health personnel (indicator 3.1.2) with a dis-
tance to frontier of 94, in absolute value it is
notably close to that of EU-27 countries. In par-
ticular, 98.4% of Serbian births were attended
by skilled health personnel in 2014, compared to
99.1% of births attended on average in EU-27
countries in the same year.

For SDG 8. Decent Work and Economic Growth,
these targets are:

m 8.2 ‘Achieve higher levels of economic pro-
ductivity through diversification, technological
upgrading and innovation, including through a
focus on high-value added and labour-intensive
sectors’;

m 8.5 ‘By 2030, achieve full and productive
employment and decent work for all women and
men, including for young people and persons
with disabilities, and equal pay for work of equal
value’;

m 8.6 ‘By 2020, substantially reduce the pro-
portion of youth not in employment, education
or training’;

m 8.10 ‘Strengthen the capacity of domestic
financial institutions to encourage and expand
access to banking, insurance and financial ser-
vices for all’.

In this context, indicator 8.6.1 provides an ex-
ample of the current situation in Serbia. In 2017,
17.6% of Serbian youth was not in education, em-
ployment or training, being the highest proportion
compared with EU-27 countries — having an aver-
age of 10.16% for the same indicator.

Lastly, for SDG 9. Industry, Innovation and Infra-
structure, the targets with a larger distance to
frontier are:

m 9.1 'Develop quality, reliable, sustainable and
resilient infrastructure, including regional and
trans-border infrastructure, to support economic



development and human well-being, with a focus
on affordable and equitable access for all’;

m 9.4 ‘By 2030, upgrade infrastructure and
retrofit industries to make them sustainable,
with increased resource-use efficiency and
greater adoption of clean and environmental-
ly sound technologies and industrial processes,
with all countries taking action in accordance
with their respective capabilities’;

® 9.5 ‘Enhance scientific research, upgrade the
technological capabilities of industrial sectors in
all countries, in particular developing countries,
including, by 2030, encouraging innovation and
substantially increasing the number of research
and development workers per 1 million people
and public and private research and develop-
ment spending’;

m 9.b ‘Support domestic technology devel-
opment, research and innovation in developing
countries, including by ensuring a conducive pol-
icy environment for, inter alia, industrial diversi-
fication and value addition to commodities’.

m It must be noted that there is room for im-
provement for the Serbian economy in its tran-
sition towards a low carbon economy. In 2016 in
particular, Serbia emitted 0.49 kilograms of C02
per unit of GDP compared with an average of
0.2 kilograms emitted by EU-27 countries. This
measurement corresponds to indicator 9.4.1,
which has a distance to frontier of 100.

Medium-sized gap between leading EU
countries

Distance to frontier between 84 and 56

QUALITY 17 PARTNERSHIPS
FOR THE GOALS

EDUCATION

Chapter 2. Analysis of the challenges resulting from the SDGs in Serbia 33

The group of topics where Serbia’s gap compared
to EU leading countries is classified as medi-
um-sized is the most diverse, including education,
poverty, strong institutions, affordable and clean
energy or sustainable cities and communities.

Among these SDGs, the following targets present
a larger distance to the frontier compared to the
EU-27 leading countries. For SDG 4. Quality Edu-
cation, Targets 4.3 ‘By 2030, ensure equal access
for all women and men to affordable and quality
technical, vocational and tertiary education, in-
cluding university’ and 4.4 ‘By 2030, substantially
increase the number of youth and adults who have
relevant skills, including technical and vocational
skills, for employment, decent jobs and entrepre-
neurship’. Indicator 4.3.1 provides further details
of the current situation in Serbia concerning SDG
4. In 2016 in particular, the participation rate in
formal and non-formal education and training by
both sexes in Serbia was 19.8%, being the highest
compared to EU-27 countries — which have an av-
erage of 43% for the same indicator.

For SDG 17. Partnerships for the Goals, the tar-
gets with a larger distance to frontier are 17.6
‘Enhance North-South, South-South and triangu-
lar regional and international cooperation on and
access to science, technology and innovation and
enhance knowledge-sharing on mutually agreed
terms, including through improved coordination
among existing mechanisms, in particular at the
United Nations level, and through a global technol-
ogy facilitation mechanism’; 17.8 ‘Fully operation-
alize the technology bank and science, technology
and innovation capacity-building mechanism for
least developed countries by 2017 and enhance
the use of enabling technology, in particular in-
formation and communications technology’; and
17.19 ‘By 2030, build on existing initiatives to
develop measurements of progress on sustaina-
ble development that complement gross domestic
product, and support statistical capacity-building
in developing countries’.

For SDG 7. Affordable and Clean Energy, the tar-
get with a larger gap compared to EU-27 leading
countries is 7.3 ‘By 2030, double the global rate
of improvement in energy efficiency’.
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For SDG 1. No Poverty, the targets facing a larg-
er gap are 1.2 ‘By 2030, reduce at least by half
the proportion of men, women and children of all
ages living in poverty in all its dimensions accord-
ing to national definitions’ and 1.a ‘Ensure signif-
icant mobilization of resources from a variety of
sources, including through enhanced development
cooperation, in order to provide adequate and pre-
dictable means for developing countries, in par-
ticular least developed countries, to implement
programmes and policies to end poverty in all its
dimensions’.

Lastly, for SDG 11. Sustainable Cities and Com-
munities, the targets with a larger distance to the
frontier are 11.1 ‘By 2030, ensure access for all to
adequate, safe and affordable housing and basic
services and upgrade slums’ and 11.6 ‘By 2030,
reduce the adverse per capita environmental im-
pact of cities, including by paying special atten-
tion to air quality and municipal and other waste
management’. Indicator 11.1.1 provides a more
precise picture of the current situation in Serbia
concerning the sustainability of its cities and com-
munities. In 2016 in particular, 3.6% of the urban
population was living in slums, compared to no
population living in this condition in the leading
EU-27 countries.

Smaller gap between leading EU coun-
tries

Distance to frontier between 55 and O

ZERD 16 PEACE. JUSTICE
HUNGER AND STRONG
INSTITUTIONS

GENDER
EQUALITY

GLIMATE
ACTION

RESPONSIBLE
CONSUMPTION
AND PRODUCTION

10w J1

The goals for which Serbia’s performance con-
verges the most with the leading EU countries are
environment-oriented are as follows: Life on Land,

Climate Action and Responsible Consumption and
Production patterns. In terms of social-related
topics, the SDGs for which Serbia is closer to the
leading EU countries are Gender Equality; Peace,
Justice and Strong Institutions and Zero Hunger.

Among these SDGs, the targets under SDG 16.
Peace, Justice and Strong Institutions present a
larger distance to the frontier in comparison to the
EU-27 leading countries. In particular, these tar-
gets are 16.8 ‘Broaden and strengthen the partic-
ipation of developing countries in the institutions
of global governance’ and 16.9 ‘By 2030, provide
legal identity for all, including birth registration’.

2.3. Comparison of the two
analyses and identification of a
single set of key challenges

As a summary of the results of the analysis, Fig-
ure 4 presents, in parallel, the SDGs identified as
key challenges in official assessments of SDGs
in Serbia and those resulting from the statistical
analysis (the SDGs where Serbia is in a worse rel-
ative position).

A single ranking to support the prioritisation
emerging from the two analyses is based on the
following composite indicators:

m the average rank of each SDG in both anal-
yses,

m the direct sum of the average indication in
policy documents and the distance to frontier in
the statistical assessment,

m the weighted sum of the average indication
in policy documents and the distance to frontier
in the statistical assessment.

According to the distribution of the SDGs in each
of these three composite indicators, the goals
have been qualitatively categorised into the three
priority levels based on the aggregate quantitative
results of the previous analyses, as shown in the
Table 8. Please note that the order of the individ-
ual goals within a priority level is not indicative; it
only responds to the ordinal in the SDG list.



FIGURE 4

assessment

INDENTIFICATION OF SDG TARGETS AS MAIN CHALLENGES IN
OFFICIAL ASSESSMENTS OF THE SDGs IN SERBIA [POLICY]

1. No poverty (High)
9. Industry, Innovation and Infrastructure (High)

3. Good Health and Well-being (Medium)
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Distribution of the goal priority ranking between the official documents and the statistical

STATISTICAL ASSESSMENT OF THE KEY CHALLENGES
RESULTING FROM SDGs

10. Reduced Inequalities (High)

6. Clean Water and Sanitation (High)

3. Good Health and Well-being (High)

8. Decent Work and Economic Growth (Medium)
4. Quality Education (Medium)
5. Gender Equality (Medium)
10. Reduced Inequalities (Medium)

13. Climate Action (Medium)

/>
Vi

7. Affordable and Clean Energy (Medium)

11. Sustainable Cities and Communities (Low)

A

9. Industry, Innovation and Infrastructure (High)
4. Quality Education (Medium)
17. Partnership for the Goals (Medium)
7. Affordable and Clean Energy (Medium)
1. No poverty (Medium)

11. Sustainable Cities and Communities (Medium)

6. Clean Water and Sanitation (Low)
2. Zero Hunger (Low)
16. Peace, Justice and Strong Institutions (Low)
17. Partnership for the Goals (Low)

15. Life on Land (Low)

“ 16. Peace, Justice and Strong Institutions (Low)

2. Zero Hunger (Low)

5. Gender Equality (Low)

15. Life on Land (Low)

13. Climate Action (Low)

12. Responsible Consumption and Production (Low)

14. Life Below Water (Low)

12. Responsible Consumption and Production (Low)

14. Life Below Water (Low)

Source: Authors’, based on selected documentation and the United Nations’ Global SDG Indicators Database.

Figure 4 (a parallel chart) shows rather good
alignment between the two analyses for 11 out of
17 SDGs - those where the rank in both columns
remains constant or changes by up to three posi-
tions. At the higher end of the distribution, this is
the case for SDGs 3, 4, 8 and 9, which are in high
positions in both rankings, presenting consistency
between the analysed documentation and the sta-
tistical assessment.

Summarizing the results with the focus on the
coherence of the documentary and statistical
analyses, it can be concluded that the following
goals are key challenges resulting from the SDGs
in Serbia:

B SDG 3. Good Health and Well-being

® SDG 4. Quality Education
m SDG 8. Decent Work and Economic Growth

B SDG 9. Industry, Innovation and Infrastruc-
ture.

On the contrary, there are six SDGs with rather
poor alignment between the two analyses carried
out: SDGs 1, 5, 6, 10 and 17. Out of these six, only
three - SDG 1, SDG 6 and SDG 10 - appear in
top-ranking positions in either analysis, and only 1
and 10 are in the top 5 in the second figure. SDG
1. No Poverty appears in top position in the as-
sessment of policy reports, and SDG 10. Reduced
Inequalities in the statistical assessment. When
inspecting the description of the targets for these
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two goals, it is considered that SDG 1 and SDG
10 are closely related, both of them covering the
threat of social exclusion from complementary an-
gles: SDG 1 deals with absolute and relative eco-
nomic poverty, social inclusion policies and equal
access to economic resources. SDG 10 focuses on
economic inequality, policies promoting social pro-
tection and fighting against discrimination. They

are indeed highly interrelated SDGs, and while
SDG 1 is not amongst the SDGs with the larger
gap and SDG 10 is not highly indicated, together
they tackle a challenge where Serbia faces a large
gap in comparison to EU-27 leaders and which, at
the same time, appears to be highly indicated by
the reviewed policy reports.

TABLE 8 SDG prioritisation from the documentary analysis and the statistical assessment

‘ HIGHER-PRIORITY CHALLENGES

o No Poverty

e Zero Hunger
@) Responsible Consumption and Production
ovenrmonry cuisness @ cmaescion
@ Life Below Water
@ Life on Land

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.



Thus, it is concluded that SDG 1. No Poverty and
SDG 10. Reduced Inequalities are both key chal-
lenges resulting from the SDGs in Serbia, and are
highly interconnected.
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and also present a high statistical distance to
frontier vis-a-vis the EU-27 leaders. This list gives
a more granular view of the specific challenges re-
sulting from the SDGs in Serbia in the higher-pri-

ority SDGs. Nevertheless, it must be noted that
major targets may be missing from this priority
list due to the lack of indicators to perform the

For the higher-priority SDGs (1, 3, 4, 8,9, 10) iden-
tified above, Table 9 presents the targets which
have been highly indicated in the documentation

SDG Target ID Target name

By 2030, reduce at least by half the proportion of men, women and children of
all ages living in poverty in all its dimensions according to national definitions

By 2030, end preventable deaths of newborns and children under 5 years of

age, with all countries aiming to reduce neonatal mortality to at least as low

as 12 per 1,000 live births and under-5 mortality to at least as low as 25 per
1,000 live births

By 2030, ensure equal access for all women and men to affordable and quality
technical, vocational and tertiary education, including university

By 2030, substantially increase the number of youth and adults who have rele-
vant skills, including technical and vocational skills, for employment, decent jobs
and entrepreneurship

By 2030, achieve full and productive employment and decent work for all wom-
en and men, including for young people and persons with disabilities, and equal
pay for work of equal value

By 2020, substantially reduce the proportion of youth not in employment, edu-
cation or training

By 2030, upgrade infrastructure and retrofit industries to make them sustain-

able, with increased resource-use efficiency and greater adoption of clean and

environmentally sound technologies and industrial processes, with all countries
taking action in accordance with their respective capabilities

Adopt policies, especially fiscal, wage and social protection policies, and progres-
H sively achieve greater equality

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.
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statistical assessment**. To complement this in-
formation and for further detail, the collaboration
networks and lists of main actors can be found
as stand-alone documents; please see the section
‘Structure of the report and additional material’ in
Chapter 1.

Beyond the higher-priority goals, SDG 6. Clean Wa-
ter and Sanitation ranks 2nd in the statistical as-
sessment as a goal where Serbia is very far behind
the EU-27 leaders. Nevertheless, in the analysis of
policy documents, it appears as a minimally indi-
cated SDG. However, from the aggregate analysis
it cannot be concluded that this is currently a key
challenge for the country. In three SDG 6 targets,
Serbia is faring worse in comparison to the EU-
27 leaders: Target 6.1 ‘By 2030, achieve universal
and equitable access to safe and affordable drink-
ing water for all’; Target 6.2 ‘By 2030, achieve
access to adequate and equitable sanitation and
hygiene for all and end open defecation, paying
special attention to the needs of women and girls
and those in vulnerable situations’; and Target 6.6
‘By 2020, protect and restore water-related eco-
systems, including mountains, forests, wetlands,
rivers, aquifers and lakes’.

The statistical assessment also shows challenges
in social-related topics within goals that are not
classified as high-priority. These topics range from
housing rights and basic services provision (Goal
11) to the provision of legal identity for all citizens
(Goal 16). As an illustration of these challenges,
in 2016, 3.6% of the urban population in Serbia
was living in slums, compared with no population
living in this condition in the leading EU-27 coun-
tries. These findings are reinforced by the policy
assessment, where social challenges within Goal
5 - tackling topics in the field of gender equality
such as early and forced marriage or reproductive
rights — are identified as highly indicated.

34 For further details on the target coverage in the available
indicators by goal, see Annex Il and Additional material:
SDG indicators at target level — Statistical assessment of
the challenges resulting from the SDGs in Serbia.

Two other challenges presenting a wide statistical
gap in comparison to EU-27 leading countries, and
emerging from goals not classified as high-priority
are: Goal 7. Affordable and Clean Energy and Goal
11. Sustainable Cities and Communities.

Globally, it appears that social (particularly wel-
fare-related) and economic-related Sustainable
Development Goals are a more pressing challenge
for Serbia. On the contrary, environmental and cli-
mate-related goals are generally understood as
being lower priority, in the documentation, while
Serbia is in a better position in comparison to EU
leaders in the statistical assessment.

Nevertheless, individual targets presenting signif-
icant challenges in non-higher-priority SDGs may
also be the subject of STI policy responses and
current opportunities for Smart Specialisation. All
of them have been identified in Additional ma-
terial: SDG indicators at target level — Statistical
assessment of the challenges resulting from the
SDGs in Serbia.
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General analysis
of the SDG-related
STl potential

and knowledge/
competence gaps

3.1. Transversal analysis

Table 10 presents the size of the analysed data
for Serbia and the two baseline geographies (EU-
27 and EU-13 countries), as well as the number
and share of records that have been classified
as thematically related to the SDGs (at least one
goal).
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In Serbia, 21% of publications, 55% of Horizon
2020 projects, 41% of Innovation Fund projects
and 18% of patents are thematically related to
the SDGs. The share of publications is very similar
to that of EU-13 and EU-27 countries, meaning
that the aggregate specialisation of the Serbian
scientific community does not differ from that of
the benchmarks in terms of SDG orientation.

. Innovation
! Publications® HOI’IZ?I‘I 2252 0 Fund pro- Patents® !
: projects R &
jects :
Total ;| 31404 240 172 708
Serbia S SO PPPR
SDG-related | 6 625 (21%) 131 (55%) 70 (41%) 129 (18%)
Total | 506217 3985
H EU-13 SO EE SO UU O PUO R POPORPSUUOPORIOt JOOPOOPOOUOPORPOPOOORPOOPOOOPOOIOOOOOE ... ... . .. . s xxscx cxxsxsx caxsssns eoscsnns cousnns e xannscnnsanes oxsnns, ,
SDG-related 102 149 (20%) 1 927 (489%) 3
Total | 3050545
EU-27 OOt SRS

SDG-related i 651 487 (21%)

£ 7230 (38%)

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

35 Does not include Goal 17. Timeframe 2014-2017.

36 Does not include Goals 8 9 and 17. Timeframe 2014~

2019.

37 Does not include Goals 8, 9 and 17. Timeframe 2012-
20189.

38 Does not include Goals 8, 9 and 17. Timeframe 2014~
2017.
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The share of SDG-related Horizon 2020 projects  With regard to Innovation Fund projects, 41%
(55%) is higher than in the EU-13 (48%), and sig-  have a thematic relation to at least one goal, a
nificantly higher than in the EU-27 (38%). This is  high figure, considering that the focus of the fund-
due to two main reasons: reduced competitivity in  ing is to support enterprise and market-oriented
the Excellent Science (particularly at the Europe-  innovation.

an Research Council, but also in Marie Sktodows-
ka-Curie Actions) and Industrial Leadership pillar
calls, and the easier accessibility to the large con-
sortia of Societal Challenges pillar calls. Overall,
the orientation of Horizon 2020 to the Sustainable
Development Goals is notably high. Horizon 2020
is clearly supportive of STI communities engaged
in topics related to the SDGs.

An initial view of the distribution of STI activities
and products thematically related to the Sustain-
able Development Goals is provided in Figure 5,
which ranks the number of documents from the
four analysed STI data sources thematically relat-
ed to each goal.

FIGURE 5 Distribution of STI activities by goal and data source

PUBLICATIONS HORIZON 2020 INNOVATION FUND PATENTS

3. Good Health and Well-being 11. Sustainable Cities and 2. Zero Hunger 7. Affordable and Clean Energy
(1 703 | 5.4%) Communities (44 | 18.3%) (18 | 10.5%) (64 | 9.0%)

7. Affordable and Clean Energy ‘ 7. Affordable and Clean Energy k ‘ 7. Affordable and Clean Energy b 3. Good Health and Well-being
(1000 | 3.2%) \/ (32| 13.3%) \/ (16 | 9.3%) (58 | 8.2%)

11. Sustainable Cities and 13. Climate Action 12. Responsible Consumption and 2. Zero Hunger
Communities (973 | 3.1%) (291 12.1%) Production (16 | 9.3%) (38 | 5.4%)

13. Climate Action 2. Zero Hunger 11. Sustainable Cities and 13, Climate Action
(831 | 2.6%) (221 9.2%) Communities (11 | 6.4%) (38 | 5.4%)

15. Life on Land 16. Peace, Justice and Strong 3. Good Health and Well-being 11. Sustainable Cities and
(704 | 2.2%) Institutions (16 | 6.7%) (10] 5.8%) Communities (25 | 3.5%)

9. Industry, Innovation and 12. Responsible Consumption and 10. Reduced Inequalities 6. Clean Water and Sanitation
Infrastructure (668 | 2.1%) ﬁ Production (14 | 5.8%) (51 2.9%) (17 | 2.4%)
8. Decent Work and Economic 3. Good Health and Well-being 4. Quality Education 12. Responsible Consumption and
Growth (614 | 2.0%) / (7 12.9%) (41 2.3%) Production (15 | 2.1%)
6. Clean Water and Sanitation 15. Life on Land ‘ 15. Life on Land l 15. Life on Land
(590 | 1.9%) { (7 12.9%) V/ ‘ (3 11.7%) ' (7 | 1.0%)
12. Responsible Consumption and 6. Clean Water and Sanitation 13. Climate Action 16. Peace, Justice and Strong

Production (561 | 1.8%) (6 12.5%) (2] 1.2%) Institutions (4 | 0.6%)

Institutions (522 | 1.7%) (6 | 2.5%)

16. Peace, Justice and Strong 10. Reduced Inequalities ‘ 14. Life Below Water 14. Life Below Water

(2] 1.2%) v (31 0.4%)
4. Quality Education 1. No poverty 1. No poverty 1. No poverty
(434 | 1.4%) | (512.1%) ' (1] 0.6%) (0 | 0.0%)
2. Zero Hunger 4. Quality Education ' 5. Gender Equality ' 4. Quality Education
(432 | 1.4%) (512.1%) (o 1 0.0%) (0 0.0%)
10. Reduced Inequalities 14. Life Below Water 6. Clean Water and Sanitation

5. Gender Equality
(423 | 1.3%) (311.3%) (0] 0.0%) (0] 0.0%)

5. Gender Equality 5. Gender Equality 16. Peace, Justice and Strong 10. Reduced Inequalities
(136 | 0.4%) (2 0.8%) Institutions (0 | 0.0%) (0] 0.0%)

1. No poverty
(133 | 0.4%)

14, Life Below Water
(126 | 0.4%)

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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The initial observation is the lack of clear consist-
ency in the ranking of goals between data sources,
pointing at different orientations and specialisa-
tions. Nevertheless, the top positions tend to be
captured by the same goals. It must be noted,
however, that some goals have a wider and more
varied nature, and not all are equally impacted by
science, technology and innovation capacities and
developments.

m  Goal 3. Good Health and Well-being, which is
a higher-priority challenge;

m Goal 7. Affordable and Clean Energy, which is
a medium-priority challenge.

Beyond publications and patents, Goal 7. Afforda-
ble and Clean Energy presents strong STI com-
petitiveness in Horizon 2020 (ranking 2nd) and
in enterprise innovation dynamism, ranking 2nd

in Innovation Fund grants with 16 projects. Goal
3. Good Health and Well-being ranks quite low in
H2020. Goal 2. Zero Hunger ranks at the top of
Innovation Fund grants, and is also rather high

Publications and patents are the best indicator of
Serbia’s ‘bottom-up’ scientific and technological
SDG-oriented profile. The two top goals in publica-
tions and patents are:

FIGURE 6 Distribution of STI activities by goal (coded by priority level) and data source

PUBLICATIONS HORIZON 2020 INNOVATION FUND PATENTS

3. Good Health and Well-being
(1 703 | 5.4%)

11. Sustainable Cities and 2. Zero Hunger

Communities (44 | 18.3%) | (18| 10.5%) .
‘ 7. Affordable and Clean Energy \ 7. Affordable and Clean Energy
\/ \/

7. Affordable and Clean Energy
(64 ] 9.0%)

7. Affordable and Clean Energy
(1 000 | 3.2%)

3. Good Health and Well-being

(32| 13.3%) (16 | 9.3%) (58 | 8.2%)

13. Climate Action
(29 | 12.1%)

11. Sustainable Cities and
Communities (973 | 3.1%)

2. Zero Hunger

12. Responsible Consumption and
(38 | 5.4%)

Production (16 | 9.3%)

13. Climate Action
(38 | 5.4%)

11. Sustainable Cities and
Communities (11 | 6.4%)

13. Climate Action
(831 | 2.6%)

2. Zero Hunger
(22 ] 9.2%)

11. Sustainable Cities and
Communities (25 | 3.5%)

15. Life on Land
(704 | 2.2%)

9. Industry, Innovation and
Infrastructure (668 | 2.1%)
8. Decent Work and Economic
Growth (614 | 2.0%)

6. Clean Water and Sanitation
(590 | 1.9%)

16. Peace, Justice and Strong
Institutions (16 | 6.7%)

3. Good Health and Well-being
(101 5.8%)

6. Clean Water and Sanitation

12. Responsible Consumption and
(17 | 2.4%)

Production (14 | 5.8%)

10. Reduced Inequalities
(5 12.9%)

3. Good Health and Well-being
(7 1 2.9%)

12. Responsible Consumption and
Production (15 | 2.1%)

4. Quality Education
(412.3%)

15. Life on Land
(7 | 1.0%)

15. Life on Land
(7 1 2.9%)

15. Life on Land
(311.7%)

16. Peace, Justice and Strong

12. Responsible Consumption and
Institutions (4 | 0.6%)

Production (561 | 1.8%)

6. Clean Water and Sanitation
(6 12.5%)

14, Life Below Water
(31 0.4%)

V/
13. Climate Action
(2] 1.2%)
14. Life Below Water
(2] 1.2%)
A 1. No poverty

(1] 0.6%)
' 5. Gender Equality '
(0 0.0%)

6. Clean Water and Sanitation
(0] 0.0%)

10. Reduced Inequalities

16. Peace, Justice and Strong
(6 | 2.5%)

Institutions (522 | 1.7%)

1. No poverty
(01 0.0%)

4. Quality Education
(434 | 1.4%)

1. No poverty

' (5| 2.1%) '
4. Quality Education

(512.1%)

4. Quality Education
(0 ] 0.0%)

2. Zero Hunger
(432 | 1.4%)

14. Life Below Water
(31 1.3%)

5. Gender Equality

10. Reduced Inequalities
(0] 0.0%)

(423 | 1.3%)

5. Gender Equality
(136 | 0.4%)

5. Gender Equality
(2 0.8%)

10. Reduced Inequalities
(0 1 0.0%)

16. Peace, Justice and Strong
Institutions (0 | 0.0%)

1. No poverty
(133 | 0.4%)

14. Life Below Water
(126 | 0.4%)

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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up in patents, ranking 3rd. Lastly, in the top posi-
tion, Goal 11. Sustainable Cities and Communities
ranks 1st in Horizon 2020, and relatively highly in
publications and the Innovation Fund (34 in both).

The parallel chart in Figure 6 presents the same
information, but with the goals colour-coded ac-
cording to their priority level as key challenges
in Serbia resulting from the SDGs, as concluded
from the assessment of documents and statisti-
cal indicators.

Within the higher-priority challenges, Goal 1. No
Poverty, Goal 4. Quality Education and Goal 10.
Reduced Inequalities present very small publica-
tion counts and, due to their non-technical nature,
are not related to a single Serbian patent. These
goals receive little attention from research and in-
novation funding agencies: Horizon 2020 supports
a few projects (5, 5, 6, respectively) and the In-
novation Fund has financed 4 projects related to
Goal 4. Quality Education, 5 related to Goal 10 and
1 related to Goal 1.

As such, rather than classical research and innova-
tion policy approaches, to address Goals 1, 4 and
10, new transformative policy frameworks could
be explored based on social innovation and policy
reform. The scientific communities active working
on these topics is rather small, so a larger critical
mass and international collaboration may be re-
quired to instigate the necessary innovation and
policy transformations.

On the contrary, higher-priority socio-econom-
ic-oriented Goal 8. Decent Work and Economic
Growth and Goal 9. Industry, Innovation and In-
frastructure are the subject of sizable scientific
activity, as shown by the number of related pub-
lications. Due to their socio-economic and policy
orientation, not technological in nature, no Horizon
2020 and Innovation Fund projects nor patents
have been classified into Goals 8 and 9.

Medium-priority Goal 11. Sustainable Cities and
Communities ranks highly in all STI data sources,
3rd in publications, 1st in Horizon 2020 (showcas-
ing the interest of EU funding in this area and the
competitive capacity of Serbian actors), 4th in the

Innovation Fund (showcasing an active entrepre-
neurial ecosystem) and 5t in Patents.

Goal 6. Clean Water and Sanitation, also a medi-
um-priority challenge, presents a relatively weak
STl ecosystem, with few Horizon 2020 projects
and no Innovation Fund grants. Given the priority
level of this challenge, and the scientific and pat-
enting activity, more could be expected in terms of
R&D funding.

For further detail, the next sections analyse the
goals collectively within each of the data sources.
Afterwards, a finer-grained STI potential and gap
analysis is provided for the six high-priority goals
and for Goals 2 and 7, which manifest strong
entrepreneurial STI ecosystems and are directly
linked to Serbian Smart Specialisation priorities.

3.2. Scientific publications and
impact

Figure 7 presents the raw number of publications
thematically related to each goal in the analysed
period, 2014-2017, to provide an initial view of
the critical mass of the related scientific commu-
nities.

Scientific communities have different sizes and
productivity due to historical reasons and differ-
ent practices. Thus, beyond the number or share
of goal-related publications, it is necessary to an-
alyse Serbia’s relative specialisation in the SDGs.
The following figure presents Serbia’s scientific
specialisation index ,compared to EU-27 and EU-
13 countries, in publications.

Serbia is specialised in comparison to both the EU-
27 and EU-13 in seven goals, displaying relative
scientific potential in:

m Goal 2. Zero Hunger

m  Goal 3. Good Health and Well-being
® Goal 4. Quality Education

m Goal 6. Clean Water and Sanitation

m Goal 8. Decent Work and Economic Growth
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FIGURE 7 Absolute and relative number of Serbian publications by SDG

3. Good Health and Well-being [ R 1 703
7. Affordable and Clean Energy [INEEEEEEE 1 000
11. Sustainable Cities and Communities [ NEREEEEEEN 073
13. Climate Action [INNEREN :3:
15. Life on Land NN 704
9. Industry, Innovation and Infrastructure | 668
8. Decent Work and Economic Growth [ NNNNNNNI <14
6. Clean Water and Sanitation N 590
12. Responsible Consumption and Production [ K
16. Peace, Justice and Strong Institutions _ 522
4. Quality Education NG 434
2. Zero Hunger _ 432
10. Reduced Inequalities _ 423
5. Gender Equality [l 136
1. No poverty - 133
14. Life Below Water [lll 126

0% 2% 4% 6%
Percentage of publications compared to Serbian total

Source: Authors’, based on Scopus (Elsevier).

FIGURE 8 Serbia’s specialisation index in publications in comparison to EU-13 and EU-27 by goal

@ Higher-priority @ Lower-priority @ Medium-priority

More specialised More specialised

than EU-13 and
than EU-27 but ‘ .
less than EU-13 0.15 EU-27
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2 005 9DG 12
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g
Less specialised E 0.00 More specialised
thanEU-13and .8 SDG 13 than EU-13 but
27 3 5‘0 less than EU-27
T -005 . o
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‘ SDG 16

-0.10

The size of the bubbles
represents the number of -0.15
publications. SDG 14, to the ’
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out of the figure
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Source: Authors’, based on Scopus (Elsevier).
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m Goal 11. Sustainable Cities and Communities

m Goal 12. Responsible Consumption and Pro-
duction.

Serbia is more specialised than the EU-13, but
less so than the EU-27, in four goals, displaying
relative scientific potential in comparison to the
EU-13 in:

m Goal 1. No Poverty
m Goal 5. Gender Equality
B Goal 10. Reduced Inequalities

m Goal 16. Peace, Justice and Strong Institu-
tions.

It is noteworthy that the relative number of pub-
lications related to Goal 16. Peace, Justice and
Strong Institutions is very small - the furthest
from EU levels of all of the goals.

Serbia is more specialised than the EU-27, but
less so than the EU-13, in Goal 15. Life on Land,
displaying an STI potential relative to the EU but
not to EU-13 countries, which is more similar in
socio-economic terms.

Lastly, Serbia is less specialised than the EU-27
and EU-13 baselines in four goals, showcasing a
relative scientific activity gap in:

m Goal 7. Affordable and Clean Energy

m Goal 9. Industry, Innovation and Infrastruc-
ture

m Goal 13. Climate Action
m Goal 14. Life Below Water.

To gain a perspective of the underlying scientific
excellence, two impact indicators have been com-
puted for SDG-related publications, which provide
complementary views.

m The % of publications in TOP10% journals,
showcasing the share of publications in the best
international journals. The average for this indi-
cator for all Serbian publications is 10.2%.

m The normalised citation impact (NCI) of
SDG-related publications in comparison to
non-SDG-related publications in the same dis-
ciplines, which:

is above 1 if SDG-related publications are
cited more than Serbian publications of the
same discipline (subject area);

is below 1 if SDG-related publications are
cited less than Serbian publications of the same
discipline (subject area).

Figure 9 shows that for all but three goals, the
NCl is above 1, so Serbian researchers actively
working on SDG-related topics are comparatively
cited more than their colleagues working in sim-
ilar areas.

In particular, scientific publications in Goal 3. Good
Health and Well-being are much better cited than
similar publications not aimed at SDG-related
topics. In that sense, steering more health-relat-
ed scientific activity towards SDG-relevant issues
would not, in principle, diminish the impact of Ser-
bian research.

On the contrary, only six goals present a share
of publications in TOP10% international journals
above the Serbian average of 10.2%, revealing a
lack of interest or capacity to publish in the most
cited international venues. These above par scien-
tific communities are related to:

m Goal 7. Affordable and Clean Energy

B Goal 12. Responsible Consumption and Pro-
duction

m Goal 13. Climate Action
m Goal 8. Decent Work and Economic Growth
m Goal 5. Gender Equality

m Goal 11. Sustainable Cities and Communi-
ties.

Goal 7 and Goal 12-related publications are very
well published, demonstrating excellent scientific
communities in the Serbian context.
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the TOP10% journals, by goal

FIGURE 9
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Source: Authors’, based on Scopus (Elsevier) and the SCImago Journal Rank.

See Figure 10 with the different goals colour-cod-
ed according to the priority level of the key chal-
lenges.

A rapid glimpse demonstrates that there is no cor-
relation between scientific impact and the goal’s
priority levels. What is particularly concerning is
the low NCI (0.79) of Goal 4-related publications,
which means that SDG-oriented scientific activity
is worse-cited than similar SDG-unrelated publi-
cations. In fact, all high-priority goals, bar Goal 8,
present a lower-than-average share of publica-
tions in TOP10% journals.

The figures on critical mass, relative specialisa-
tion and the impact of scientific publications pro-
vide complementary insights on the potentials
and gaps in the Serbian SDG-oriented scientific
community, supporting long-term science policy
decision-making and shorter- and medium-term
mobilisation of national and international actors.

3.3. Funding for research and
innovation — Horizon 2020 and
the Innovation Fund

In this section, STI potential and gaps will be de-
rived from the relative share of SDG-related activ-
ities in science and innovation calls for proposals
from Horizon 2020 and the Serbian Innovation
Fund. As such, the results of the analysis funda-
mentally depend upon the thematic prioritisation
of the funding programmes and on the conditions
to access the calls, the following in particular.

m Horizon 2020 is structured under three
main pillars: Excellent Science, Industrial Lead-
ership and Societal Challenges. From the rather
non-oriented nature of Excellent Science to the
clearly thematically-oriented Societal Challeng-
es, actors respond to defined funding priorities,
so activities will tend to cluster in areas of Eu-
ropean interest and concern. Nevertheless, Hori-
zon 2020 is highly competitive so the fact that
Serbian actors have been able to obtain funding
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by goal (coded by priority level)

FIGURE 10
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demonstrates clear STI capacities as well as in-
ternational relevance and connections.

m The Innovation Fund is not strongly themat-
ically oriented, but it is aimed at R&D and pri-
vate innovation. Projects are expected to have a
long-term return on investment and support the
economic competitiveness of the country. Thus,
it can be expected that certain areas of concern
of the Sustainable Development Goals with little
market pull capacity will be the subject of few
Innovation Fund projects.

These caveats must be taken into account when
analysing the results of the classification of fund-
ed projects into the SDGs. The following parallel
chart presents the distribution of Horizon 2020
projects across the goals®.

It is noteworthy that Serbia has a larger share of
Horizon 2020 projects classified into the SDGs

39 Excluding goals 8 9and 17.

than the EU-27 and EU-13 baselines. As will be
shown later, this is in part due to the difficulty en-
countered by Serbian actors (and, notably, EU-13
countries too) in accessing the less-oriented, high-
ly competitive Excellent Science calls.

The concentration of Horizon 2020 funding into
sustainability challenges is very clear from the
overall ranking of SDG-classified projects, with
Goals 7, 11, 12 and 13 concentrating the largest
share of projects.

The ranking of the different goals across the three
geographical areas is quite consistent. Neverthe-
less, some goals in Serbia are positive outliers,
notably:

B Goal 2. Zero Hunger concentrates a very high
share of projects in Serbia. This manifests a na-
tional orientation and interest, as well as a pock-
et of excellence, with Serbian actors capable of
competing at international level. These capac-
ities are aligned with the Smart Specialisation
priority Food for Future, particularly the sub-do-
main Sustainable Agri-food Production;
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Distribution of H2020 projects by goal in each geography of interest

EU-27 SERBIA EU-13

7. Affordable and Clean Energy
(2 459 | 12.2%)

11. Sustainable Cities and
Communities (1 534 | 7.6%)

13. Climate Action
(1511 | 7.5%)

12. Responsible Consumption and
Production (1 152 | 5.7%)

3. Good Health and Well-being
(919 | 4.6%)

16. Peace, Justice and Strong
Institutions (767 | 3.8%)
2. Zero Hunger

(553 | 2.7%)

15. Life on Land
(507 | 2.5%)

6. Clean Water and Sanitation
(473 | 2.3%)

10. Reduced Inequalities
(468 | 2.3%)

14. Life Below Water
(341 | 1.7%)

4. Quality Education
(208 | 1.0%)

1. No poverty
(172 ] 0.9%)

5. Gender Equality
(119 | 0.6%)

Source: Authors’, based on CORDIS.

m Goal 11. Sustainable Cities and Communities
also concentrates funding, within EU-13 coun-
tries, in line with the S3 horizontal priority Ener-
gy Efficient and Eco Smart Solutions;

m socially-oriented high-priority Goals 1 and 4
relate to a larger share of projects than in the
EU-27.

On the contrary, the share of projects in Goal 3.
Good Health and Well-being is particularly small
(almost 50% of that of the EU-27 and EU-13
baselines). Given the importance of the goal, such
a lack of interest or competitiveness by Serbian ac-
tors could be a reason for dedicated policy action.

11. Sustainable Cities and
. Communities (44 | 18.3%) .
7. Affordable and Clean Energy
(32 ] 13.3%)

13. Climate Action
(29 | 12.1%)

2. Zero Hunger
(22 | 9.2%)

16. Peace, Justice and Strong
Institutions (16 | 6.7%)

12, Responsible Consumption and
Production (14 | 5.8%)

15. Life on Land
‘ (7 | 2.9%) l
3. Good Health and Well-being
(7 1 2.9%)

10. Reduced Inequalities
(6 | 2.5%)

6. Clean Water and Sanitation
(6 | 2.5%)

1. No poverty

(51 2.1%)
‘ 4 >

. Quality Education
(5 | 2.1%)

14. Life Below Water
(311.2%)

5. Gender Equality
(2] 0.8%)

7. Affordable and Clean Energy
(652 | 15.1%)

11. Sustainable Cities and
Communities (518 | 12.0%)

12. Responsible Consumption and
Production (361 | 8.3%)

13. Climate Action
(358 | 8.3%)

16. Peace, Justice and Strong
Institutions (256 | 6.1%)

3. Good Health and Well-being
(200 | 4.6%)

2. Zero Hunger
(171 | 4.0%)

10. Reduced Inequalities
(148 | 3.4%)

15. Life on Land
(125 | 2.9%)

6. Clean Water and Sanitation
(123 | 2.8%)

4. Quality Education
(91 | 2.1%)

14, Life Below Water
(77 | 1.8%)

1. No poverty
(54 | 1.2%)

5. Gender Equality
(40 | 0.9%)

With regard to the Innovation Fund, the following
image presents the distribution of projects across
the Sustainable Development Goals.

The top three goals by share of projects in the In-
novation Fund manifesting entrepreneurial inno-
vation capacity are:

m Goal 2. Zero Hunger
m Goal 7. Affordable and Clean Energy

m Goal 12. Responsible Consumption and Pro-
duction.
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FIGURE 12 Absolute and relative number of Innovation Fund projects by goal
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Source: Authors’, based on Innovation Fund data.

These leading goals are highly aligned with the
top SDGs in Horizon 2020, showing consistency.
Two of them are also connected to Smart Spe-
cialisation priorities: Food for Future and Energy
Efficient and Eco-Smart Solutions.

While Goal 2-related projects are concentrated in
the agri-food sector, Goal 7 and Goal 12 projects
are spread across many sectors, including not
only vertical contributions (such as green energy
projects in Goal 7 or green packaging in Goal 12),
but also the positive impacts in terms of energy
efficiency and waste reduction of the innovations
in several industries, contributing to the circular
economy.

The number of projects in higher-priority Goal 10.
Reduced Inequalities points at an interesting area
of technological innovation supporting the inclu-
sion of people with disabilities, related to impaired
vision, in particular.

The number of projects in Goal 4. Quality Educa-
tion is also notable, given the social orientation of
the goal. The four projects are connected to digi-
tal education (interactive platforms, virtual learn-

ing environments) showcasing a relationship with
Smart Specialisation priorities Information and
Communication Technologies and Creative Indus-
tries (Video Games and Interactive Content).

On the contrary, Goal 6. Clean Water and Sanita-
tion and Goal 13. Climate Action, given the size
of the underlying STI ecosystems and the scien-
tific and technological development opportunities,
would be expected to be part of a higher number
of Innovation Fund projects.

Lastly, the typology of institutions participating
in SDG-oriented science and innovation projects
provides clear information on entrepreneurial op-
portunities and, thus, their potential connection
to Smart Specialisation. Figure 13 presents the
distribution of institutional typologies in Horizon
2020 projects across the goals.

It is very clear that private companies cluster in
several goals:

m  Goal 2. Zero Hunger
m  Goal 7. Affordable and Clean Energy

m Goal 11. Sustainable Cities and Communi-
ties.
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FIGURE 13 Number of H2020 participations by goal and type of organisation
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Source: Authors’, based on CORDIS.

Again, this list of goals, strongly connected to
Smart Specialisation priorities, seems to be a fer-
tile ground for entrepreneurial innovation.

This pattern is consistent with the distribution
of company activity in the Innovation Fund pro-
grammes, as shown in the Figure 14.

Thus, Goals 2, 7, 11 and 12 present private sector
SDG-oriented innovation, and could be a source of
opportunity in the Smart Specialisation implemen-
tation process.

The number of projects and the pattern of activity
of the different typologies of actors provide infor-
mation on the apparent specialisation of the most
active stakeholders, and on the orientation of the
funding. In that sense, the goals which concentrate
more activity are clear (2,7, 11, 12 and, to a lesser
degree, 3), all of them with the key participation of
private companies. On the other hand, the relative
lack of projects in social-oriented higher-priority
goals such as 1, 4 and 10 demonstrates the lower
predisposition of funding programmes to support
social innovation and innovations in policy and the
provision of public goods.

M Research organisations & Private companies M Public bodies

SDG
7

B Other entities

SDG
11

SDG
12

SDG
13

SDG
14

SDG
15

SDG

SDG
10 16

3.4. Technological development
— patent analysis

Patent applications are a measure of technologi-
cal development capacities and assets. Neverthe-
less, it must be acknowledged that technological
innovation plays a clear role in some Sustainable
Development Goals, despite being farther from
some others. In addition, technological develop-
ment is not positive nor negative per se, and the
directionality and application of innovation must
be taken into account, since specific developments
can have negative environmental or social effects.
For this reason, the analysis realised in the current
study takes into account elements of directionali-
ty, classifying as SDG-relevant these technological
innovations that are related to positive outcomes,
such as ‘food safety’, ‘water purification’ or ‘re-
newable resource’.

Figure 15 presents the number and share of Ser-
bian patent families thematically related to the
different goals.

Unsurprisingly, the goals which can be addressed
by technological innovations cluster at the top.
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FIGURE 14 Number of Innovation Fund participations by goal and type of organisation
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Source: Authors’, based on Innovation Fund data.

FIGURE 15 Absolute and relative number of patents by goal
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m Goal 7. Affordable and Clean Energy, with in-
novations related to renewable energies (wind,
solar, hydro, wave) for electricity and hot water
production, energy efficiency, thermal-electrical
machines, smart grids and the impact of these
developments on a reduced footprint and fewer
greenhouse gas emissions. These technological
assets are aligned with the Smart Specialisation
priority domain Energy Efficient and Eco-Smart
Solutions.

m Goal 3. Good Health and Well-being lead-
ing the table, with many innovations related to
medical devices and implants, and a few to der-
matological products.

m Goal 2. Zero Hunger, with innovations relat-
ed to agricultural and food industry machinery,
improved production processes and new food
products, with contributions from Mechanical
Engineering, Chemistry and Biotechnology. These
technological assets are aligned with the Smart
Specialisation priority domain Food for Future.

m Goal 13. Climate Action, with innovations
related to energy efficiency, green energy pro-
duction, better heating and cooling systems
and carbon footprint reduction measures. These
technological assets are aligned with the Smart
Specialisation priority domain Energy Efficient
and Eco-Smart Solutions.

m Goal 11. Sustainable Cities and Commu-
nities, with innovations related to smart cities,
sustainable and efficient transportation, urban
power generation and cooling/heating systems,
built environment insulation and efficiency.
These technological assets are aligned with the
Smart Specialisation priority domain Energy Effi-
cient and Eco-Smart Solutions.

With regard to the typologies of actors applying
for these patents, it is important to note that there
is a very large number of individual patent ap-
plicants in Serbia. Some of these can be actual
individual inventors, but a significant number are
academic professors and researchers. As such,
with different intellectual property legislation and
institutional regulations, the distribution of typolo-
gies of actors would certainly change.

In any case, Figure 16 presents said distribution
of actors patenting in the different Sustainable
Development Goals.

Private companies are mainly active in goals 3, 6,
7,11 and 13, manifesting in technological capaci-
ty and developments in these domains.

Universities and research organisations are more
active in Goal 2. Zero Hunger, demonstrating a rel-
ative specialisation of the research sector and a
capacity to contribute locally to the agricultural
and food industry value chains.

3.5. Relationship between goals
— tackling similar challenges
together

The Sustainable Development Goals are a cohe-
sive agenda. Goals and targets are interrelated,
and development pathways addressing a goal can
have positive, as well as negative, consequenc-
es for other goals. This final section presents an
analysis of the overlap between the STI activities,
results and capacities in the different goals.

The heat map in Table 11 shows the share of STI
records which have been classified as thematically
related to more than one goal. In particular, the
table provides the percentage of STI activities re-
lated to the SDGs in rows which are also related
to the SDGs in columns. Cells with a higher per-
centage reveal pairs of goals which share a com-
mon scientific, technological or innovative ground.
Goals 8, 9 and 17 have been excluded due to their
transversal nature.

The main STI links between goals are described
below:

B 28% of STl records thematically related to
Goal 1. No Poverty are also related to Goal 10.
Reduced Inequalities;

B or, 26% of STl records thematically related
to Goal 12. Responsible Consumption and Pro-
duction are also related to Goal 11. Sustainable
Cities and Communities;
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FIGURE 16 Number of patent families by goal and type of organisation
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Source: Authors’, based on the EPQ.

B Goal 2. Zero Hunger is linked to Goal 15. Life
on Land, since the development of sustainable
agriculture can have positive impacts on land
ecosystems;

m Goal 5. Gender Equality is closely connected
to Goal 3. Good Health and Well-being and Goal
16. Peace, Justice and Strong Institutions, and
to a lesser extent to Goal 10. Reduced Inequali-
ties. The first link is due to the area of women’s
health, a subject of attention in Goals 5 and 3.
The other relationships are related to increasing
inclusiveness and participation and reducing dis-
crimination;

m the goals that link human industry and set-
tlement to environmental impacts cluster to-
gether in binomials or trinomials, in concentric
circles from the activity to the impact, notably:

Goal 6. Clean Water and Sanitation is fairly
connected to Goal 12. Responsible Consumption
and Production and Goal 13. Climate Action;

Goal 11. Sustainable Cities and Communities
is fairly connected to Goal 12. Responsible Con-
sumption and Production and Goal 13. Climate
Action;

Private companies M Public bodies

SDG
7

M Individual applicants

SDG  SDG SDG SDG SDG SDG  SDG
10 11 12 13 14 15 16

Goal 12. Responsible Consumption and Pro-
duction is reasonably linked to Goal 6. Clean
Water and Sanitation and strongly connected to
Goal 11. Sustainable Cities and Communities;

Goal 13. Climate Action is considerably linked
to Goal 7. Affordable and Clean Energy and Goal
11. Sustainable Cities and Communities;

m Goal 14. Life Below Water is closely con-
nected to Goal 15. Life on Land, connecting the
ecosystem-minded goals which share scientific
disciplines, activities and impacts.

Figure 17 summarises these relationships, for the
pairs of goals above a threshold.

These connections can allow stakeholders to un-
derstand the SDG-oriented opportunities upstream
and downstream of their concrete area of activity
or expertise. For policy-makers it allows areas and
topics, which can tackle more than one challenge,
to be identified and to characterise and exploit the
transversal relationships to increase the impact of
policies and actions.
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TABLE 11 Share of STl records which have been classified as thematically related to more than one goal

. SDG | SDG | SDG | SDG ; SDG ; SDG : SDG  SDG ; SDG ; SDG : SDG : SDG | SDG : SDG |
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FIGURE 17 Relationship between the goals visualised as a graph

Goal similarity network

Goals which have more than 14% of STI records in common

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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Finer-grained
STl potential
and knowledge/
competence
gap analysis in
selected goals

To continue addressing the research question
‘What are the knowledge gaps between the iden-
tified SDG challenges and STI potentials?’, in this
chapter, a finer-grained STI potential and knowl-
edge/competence gap analysis is provided for the
higher-priority goals and for two goals with higher
STl potential in the context of Smart Specialisa-
tion, as follows.

Higher-priority goals
m Goal 1. No Poverty
m Goal 3. Good Health and Well-being
® Goal 4. Quality Education

m Goal 8. Decent Work and Economic Growth

m  Goal 9. Industry, Innovation and Infrastruc-
ture

m Goal 10. Reduced Inequalities

Goals with higher STI potential in the
context of Smart Specialisation

m Goal 2. Zero Hunger. Goal 2 is strongly con-
nected to one of the Serbian Smart Specialisa-
tion priorities — Food for Future — with particular
regard to the topic Sustainable Agri-food Pro-
duction. Goal 2-related STI contributions have a
critical mass, gain significant attention from the

private sector (ranking 1st in the Innovation Fund
and 3rd in Patents) and are internationally con-
nected (ranking 4th in H2020).

m Goal 7. Affordable and Clean Energy.
Goal 7 is strongly connected to one of the Ser-
bian Smart Specialisation priorities — Energy Ef-
ficient and Eco-Smart Solutions - and provides
transversal value in Food for Future and Future
Machines and Manufacturing Systems. Goal
7-related STl ecosystems have a very large criti-
cal mass (ranking 2 in publications and Horizon
2020 projects), gain significant attention from
the private sector (ranking 2" in the Innovation
Fund and 1st in Patents).It also presents a high
scientific impact, with the largest percentage
(24%) of publications in TOP10% international
journals.

4.1. Goal 1. End poverty in all its
forms everywhere

Table 12 presents the main challenges identified
in the policy document analysis and the statistical
assessment at target level. This provides further
detail on the topics to be addressed by STI actors
and activities in Goal 1.

For a finer-grained view of the content of the
goal-oriented STI activities, the keyword cloud
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Priority Distance to frontier
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Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.
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in Figure 18 presents the most frequent Goal 1
SDG-related keywords in Serbian STI activities and
results across the four analysed data sources. This
offers a glimpse into the topics where STI actors
are currently active and engaged, as well as an
understanding of the diversity of challenges and
disciplines involved.

Table 13 presents the rank of Goal 1-related STI
activities in relation to the rest of the goals. For
publications and H2020 projects, the rank and
share in the EU-27 provide a notion of relative
specialisation.

Goal 1. No Poverty remains a key challenge for
Serbia, but the STI analysis shows a slight lack of
scientific specialisation in a topic with an already
small volume of publications (for further informa-
tion, see analyses and results in Chapter 3).

With regard to the scientific impact, Goal 1-relat-
ed publications have a normalised citation impact
(NCI, vs the aggregate Serbian scientific produc-
tion) of 1.10, slightly above par, but modest in
relation to the contributions to other Goals. No-
tably, only 6% of Serbian Goal 1-related publica-
tions have been published in TOP10% journals, a
less-than-excellent record.

FIGURE 18
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social welfare

©0000000000000000000000000000000000000000000000000000000

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

begging basic needs
disaster risk reduction
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The discipline of Medicine concentrates most
publications in Goal 1-related topics in Serbia,
which produces relatively lower specialisation in
other disciplines found to be relevant for Goal-1
in the benchmarks. As a consequence, significant
knowledge gaps, as expressed by the disciplinary
specialisation index, are present in the Social
Sciences*, Environmental Science and Agricultural
and Biological Sciences.

While small in number, the share of Serbian par-
ticipation in Goal 1-related Horizon 2020 projects
is relatively higher than that of EU-27 and EU-13
countries, showing a higher propensity or capacity
to obtain funding in these topics. With regard to
technological and entrepreneurial capacities, the
Innovation Fund is only supporting one Goal-1 re-
lated project, and no patents have been classified
into this goal.

40 Nevertheless, as presented in the first chapter of the re-
port and in the methodological annex, a limitation of the
STI analysis is the lower propensity of Social Sciences
and Humanities communities to publish in international
and/or English-speaking journals.

Goal 1 most frequent SDG-related keywords across all data sources

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

welfare system
social isolation

inclusive growth income equality

©000000000000000000000000000000000000000000000000000000000

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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TABLE 13

Goal 1 rank and share in the STI analysis

Publications Horizon 2020 Innovation Fund Patents

(out of 16 goals) (out of 14 goals) (out of 11 goals) (out of 10 goals)
B e 2 @ o .
{ 04% i 05% i 21% i 09% i 1% 0%
Serbia EU-27 Serbia EU-27 Serbia : Serbia

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 14 STl analysis of Goal 1 by data source

Distinctive STI potential Relevant knowledge gaps

The discipline with the highest
contribution to Goal 1 in Serbia is
Medicine. The size and tradition of

in both the EU-27 and EU-13,
Social Sciences are the top
i contributor to this topic; Serbia

i In scientific
i publications

the medical research community
in the country may have given it a

relative advantage in this topic.

Engineering is also a discipline

with a slight comparative speciali-
i sation vs the EU-27.

Other life sciences and health-
i care-related disciplines present a
i contribution on par with EU-27:

Nursing and Immunology and
Microbiology.

i presents a lower specialisation in
Social Sciences, ranking 2nd after

Medicine.

The discipline of Medicine concen-
i trates most publications in Goal-1

related topics in Serbia, which pro-

duces a relatively lower speciali-
sation in other disciplines found to
i be relevant for Goal-1 topics in the
i benchmarks, in particular:

® Environmental Science

B Business Management and Ac-

counting
m Agricultural  and
Sciences (-50%)

Biological

®m Arts and Humanities -

Psychology
m Earth and Planetary Sciences

m Biochemistry, Genetics and Mo-

lecular Biology
m Computer Science.

In patents

No patents have been classified into Goal 1.

i In nationally-
i funded R&I

i projects

i (Innovation Fund)

Only one Innovation Fund project has been classified into Goal 1, related
i to disaster resilience (seismic protection of buildings during earthquakes).
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In EU-funded R&I
i projects (Horizon
: 2020)

>

There are only three H2020 pro-

i jects related to Goal 1 in Serbia,

¢ allin Societal Challenges, particu-
larly in the programmes ‘Energy’,
i ‘Health’ and ‘Secure Societies’.

i Projects are related to ‘Sustainable
i finance for sustainable agriculture
and fisheries’, climate/disaster

¢ resilience, treatment of patients

¢ with severe mental disorders and
energy efficiency policy (including

The top 4 H2020 programmes in
i Europe with projects related to
i Goal 1 are:

m Marie Sklodowska Curie Actions
i m Innovation in SMEs

B European Research Council

m SC ‘Europe in a changing world’.
: The lack of projects in Serbia

i may be due to the small size

i of the goal-related activities in

¢ H2020, but may also show a lack

i energy poverty).

4.2. Goal 3. Ensure healthy lives
and promote well-being for all
at all ages

Table 15 presents the main challenges identified
in the policy document analysis and the statistical
assessment at target level. This provides further
detail on the topics to be addressed by STI actors
and activities in Goal 3.

For a finer-grained view of the content of the
goal-oriented STI activities, the keyword cloud
in Figure 19 presents the most frequent Goal 3
SDG-related keywords in Serbian STI activities and
results across the four analysed data sources. This
offers a glimpse into the topics where STI actors
are currently active and engaged, as well as an
understanding of the diversity of challenges and
disciplines involved.

Table 16 presents the rank of Goal 3-related STI
activities in relation to the rest of the goals. For
publications and H2020 projects, the rank and
share in the EU-27 provide a notion of relative
specialisation.

Due to the large scientific communities and high
productivity of the life sciences and healthcare
disciplines, Goal 3. Good Health and Well-being
presents the largest share of SDG-related scien-
tific publications in Serbia, the EU-27 and EU-13.
Nevertheless, Serbia presents a smaller share

of innovative capacity in SMEs

i and excellent research capable of
i competing with EU-27 academic
i actors.

(5.4%) than the EU-13 (8.2%), showing smaller
specialisation in comparison to nearby countries.

With regard to the scientific impact, 9% of Goal
3-related publications have been published in the
TOP10% journals, a slightly lower-than-average
share. However, these publications have a nor-
malised citation impact (vs the aggregate Serbian
scientific production) of 1.82, the highest of all the
goals, so there is a quality community contributing
to Goal 3 topics.

Notable knowledge gaps in Goal 3-related topics
can be found in Immunology and Microbiology,
Neuroscience and Psychology. Serbian actors are
not very competitive in obtaining Goal 3-related
H2020 funding, which, given the size of the scien-
tific community and the importance of the goal, is
a challenge to be addressed. The Innovation Fund
is supporting 10 Goal 3-related projects; this is
only a fraction of all health-related funded pro-
jects, which spread to areas that lie outside of the
specific domain of the SDG. Lastly, a large number
of patents are classified into Goal 3, ranking 2nd
after Goal 7. Most of these patents protect medi-
cal devices and implants, while several are related
to dermatological products.
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Priority Distance to frontier
{ InSerbi
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e indicators with EU countries, 100 = wider gap.
;:cduﬁ"?el::!s Serbia is represented by the coloured bar
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By 2030, end the epidemics of AIDS, : : :
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3.3 : tropical diseases and combat hepatitis, Med|um
i water-borne diseases and other commu-
nicable diseases
By 2030, reduce by one third premature : :
i mortality from non-communicable dis- . S RENEEREREEEEEEE il
3.4 : eases through prevention and treatment Med|um
i and promote mental health and well-be-
ing i
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drug abuse and harmful use of alcohol

i By 2020, halve the number of global H H
3.6 : deaths and injuries from road traffic - -
i accidents i i

By 2030, ensure universal access to sex-

ual and reproductive health-care services, — U

including for family planning, information .

3.7 and education, and the integration of re- ngh

productive health into national strategies

and programmes

Achieve universal health coverage,

i including financial risk protection, access — .
i to quality essential health-care servic- .
3.8 i es and access to safe, effective, quality MEdlum
: and affordable essential medicines and :

vaccines for all
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By 2030, Substantially reduce the number IS EEEEEE
of deaths and illnesses from hazardous H H

chemicals and air, water and soil pollution
and contamination

Strengthen the implementation of the
World Health Organization Framework
Convention on Tobacco Control in all
countries, as appropriate

Support the research and development of
vaccines and medicines for the commu-
nicable and non-communicable diseases
that primarily affect developing countries,
provide access to affordable essential H H H H
medicines and vaccines, in accordance | amssssssssssssssssssssssses

with the Doha Declaration on the TRIPS
3.b Agreement and Public Health, which Low 40

affirms the right of developing countries to
use to the full the provisions in the Agree-
ment on Trade-Related Aspects of Intellec-
tual Property Rights regarding flexibilities
to protect public health, and, in particular,
provide access to medicines for all

Substantially increase health financing : : :
and the recruitment, development, train- — —
ing and retention of the health workforce
in developing countries, especially in least
developed countries and small island
developing States

Strengthen the capacity of all countries,
in particular developing countries, for ear-
ly warning, risk reduction and manage-
ment of national and global health risks

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.

FIGURE 19 Goal 3 main SDG-related keywords across all data sources
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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TABLE 16

Goal 3 rank and share in the STI analysis

Publications Horizon 2020 Innovation Fund Patents
(out of 16 goals) : (out of 14 goals) : (out of 11 goals) : (out of 10 goals)
ft st qm Bm Bth . o
5.4% 520 i 29% | 46% 1% 8.2%
Serbia EU-27 | Serbia { EU-27 Serbia : Serbia

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 17 STl analysis of Goal 3 by data source

Distinctive STI potential

Relevant knowledge gaps

i In scientific
i publications

Serbia presents relative specialisa-
i tion vs the EU-27 in Goal 3-related
i disciplines in:

m Environmental Science

Pharmaceutics

m Social Sciences

® Engineering.
i Important disciplines in Goal
3 - Biochemistry, Genetics and
i Molecular Biology, and Agricultural
and Biological Sciences - present
a specialisation on par with the
i EU-27.

The clearest knowledge gap,

i as shown by a smaller relative

i contribution, is in Immunology
and Microbiology. The gap is very
¢ significant with the EU-27, while

m Pharmacology, Toxicology and <mall with the EU-13.

Neuroscience and Psychology

show important specialisation gaps
i vs the EU-27 and EU-13 countries. i

Medicine is by far the largest dis-

i cipline contributing to Goal 3 (62%
i of publications). The EU-27 is

¢ slightly more specialised than Ser-
bia (67%), while Serbia presents a
slight regional specialisation vs the

EU-13 (57%)

In patents

Serbia has a relative specialisation in comparison to the EU-27 in Chem-
i istry and Chemical Engineering, but not in comparison to the EU-13, which
i present a higher contribution to Goal 3 in these disciplines.

58 patents filed by Serbian actors have been classified into Goal 3. Good
Health and Well-being, or 8.2% of the total.

As such, Goal 3 ranks 2nd after Goal 7. Affordable and Clean Energy,
i showcasing a concentration of the apparent technological capacity of the

i country.

Most of these patents protect medical devices and implants, while several

are related to dermatological products.
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In nationally-
i funded R&l
i projects

(Innovation Fund)

10 Innovation Fund projects have been classified into Goal 3, related to

digital health, medical devices for heart conditions (3 projects), mosquito
biocides, neurorehabilitation, environmental pollution and pharmacological
¢ innovation.

i The Innovation Fund has supported a larger number of health-related

i projects in diagnostic and therapeutical devices and in life sciences, not in
i specific topics covered in Goal 3 targets.

Serbia presents the largest gap in comparison to the EU-27 in Innovation
i in SMEs and the European Research Council. Nevertheless, it must be not-
i ed that EU-13 countries also fail to obtain funding in Goal 3-related topics

In EU-funded R&I :
i projects (Horizon : 1g
i 2020) |

i in these two highly competitive programmes.

Most projects are related to infectious diseases and vaccination, while

i three are related to life quality, environmental pollution and non-commu-
i nicable diseases (including cancer).

4.3. Goal 4. Ensure inclusive
and equitable quality education
and promote lifelong learning
opportunities for all

Table 18 presents the main challenges identified
in the policy document analysis and the statistical
assessment at target level. This provides further
detail on the topics to be addressed by STI actors
and activities in Goal 4.

For a finer grained view of the content of the
goal-oriented STI activities, the keyword cloud
in Figure 20 presents the most frequent Goal 4
SDG-related keywords in Serbian STl activities and
results across the four analysed data sources. This
offers an insight into the topics where STI actors
are currently active and engaged, as well as an
understanding of the diversity of challenges and
disciplines involved.

Table 19 presents the rank of Goal 4-related STI
activities in relation to the rest of the goals. For
publications and H2020 projects, the rank and
share in the EU-27 provide a notion of relative
specialisation.

While, in absolute numbers, Goal 4. Quality Ed-
ucation ranks quite low, in relative terms Serbia
presents a clear specialisation in scientific publica-
tions and H2020 projects in comparison to the EU-

27. In comparison to the EU-13, Serbia presents a
major gap in scientific publications, while being on
par in H2020 projects. Four Innovation Fund pro-
jects, a significant share of the total (ranking 4th),
have been classified into Goal 4 in topics related
to digital education in primary schools and more
advanced education levels.

With regard to the scientific impact, 8% of Goal
4-related publications have been published in the
TOP10% journals, a lower-than-average share. As
these publications have an NCI (vs the aggregate
Serbian scientific production) of 1.82, the lowest
of all goals, there is therefore an excellence gap in
the Serbian scientific contribution to Goal 4 topics.

In Social Sciences, the largest scientific discipline
in Goal 4, Serbia presents a small specialisation
gap in comparison to the EU-27 and EU-13. No-
table specialisation gaps are present in Computer
Science, Psychology (only vs the EU-27), Arts and
Humanities and in Business, Management and Ac-
counting. In Medicine and Environmental Science,
Serbia presents a specialisation advantage.
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TABLE 18 Analysis of the main challenges at target level

Priority Distance to frontier

i InSerbian - ,
Target i SDG-related Statistical assessment of the gap in the SDG

e indicators with EU countries, 100 = wider gap. ‘

and policy

Serbia is represented by the coloured bar
documents

By 2030, ensure that all girls and
i boys complete free, equitable and : :
4.1 : quality primary and secondary educa- - -
i tion leading to relevant and effective {
i learning outcomes

By 2030, ensure that all girls and

i boys have access to quality early = s mumw |
4.2 : childhood development, care and High
i pre-primary education so that they H
are ready for primary education
By 2030, ensure equal access forall ~: L memmeme————

women and men to affordable and .
4.3 i quality technical, vocational and ter- ! ngh 100

! tiary education, including university

i By 2030, substantially increase H H H H
i the number of youth and adults | e |
i who have relevant skills, including : :
¢ technical and vocational skills, for

i employment, decent jobs and entre-
preneurship

4.4

i By 2030, eliminate gender dispari-
i ties in education and ensure equal
i access to all levels of education and !
4.5 | vocational training for the vulnerable, Low 37
¢ including persons with disabilities,
¢ indigenous peoples and children in :
i vulnerable situations

By 2030, ensure that all youth and a

substantial proportion of adults, both

men and women, achieve literacy and
numeracy

By 2030, ensure that all learners ac-
i quire the knowledge and skills needed
to promote sustainable development,
i including, among others, through ed-
i ucation for sustainable development
4.7 | and sustainable lifestyles, human i Medium : -
¢ rights, gender equality, promotion of
a culture of peace and non-violence,
global citizenship and appreciation of
¢ cultural diversity and of culture’s con-
i tribution to sustainable development
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Build and upgrade education facilities
i that are child, disability and gender : :
4.a : sensitive and provide safe, non-vio- - -
i lent, inclusive and effective learning i
environments for all
By 2020, substantially expand
globally the number of scholarships
available to developing countries, in
particular least developed countries,
¢ small island developing States and : :
4b African countries, for enrolment in _ _
" i higher education, including vocational :
training and information and commu-
nications technology, technical, engi-
neering and scientific programmes,
in developed countries and other
developing countries
By 2030, substantially increase the
supply of qualified teachers, including
: through international cooperation : :
4.c : forteacher training in developing Low -
i countries, especially least developed H
countries and small island developing
States

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.

FIGURE 20 Goal 4 main SDG-related keywords across all data sources
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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TABLE 19

Goal 4 rank and share in the STI analysis

Publications i  Horizon 2020 . Innovation Fund |  Patents |

(out of 16 goals) (out of 14 goals) (out of 11 goals) (out of 10 goals)
o 13 o q9m 7m .
P14% P 10% i 21% i 10% i 2.3% 0%
Serbia EU-27 { Serbia i EU-27 Serbia Serbia

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 20 STl analysis of SDG 4 by data source

Distinctive STI potential Relevant knowledge gaps

Medicine presents a higher share The largest discipline in Goal 4

of Goal 4-related publications are Social Sciences, where Serbia
in Serbia than in the EU-27 and presents a small specialisation gap
i EU-13. i vs the EU-27 and EU-13.
::L:ri'::tt::s @ Environmental Science and En- Notable specialisation gaps are
H i gineering (vs the EU-27, but not i present in Computer Science, Psy-
i vs the EU-13) present relative i chology (only vs the EU-27), Arts
i potential. i and Humanities and in Business,
i ¢ Management and Accounting.
In patents @ i No patents have been classified into Goal 4.
:,::::::;llly- i Four Innovation Fund projects, a significant share of the total, have been
. /@ i classified into Goal 4 in topics related to digital education (software and
: projects A b : : . .
: . H ¢ hardware) in primary schools and more advanced education levels.
i (Innovation Fund) :

The small number of H2020 projects classified into Goal 4, both in Serbia
and in the EU, makes it hard to identify relative knowledge advantages

In EU-funded R&I ' @ . and gaps.

projects (Horizon o Projects are related to ‘OpenCourseWare authoring, multiplatform delivery
2020) i and Learning Analytics’, ‘Entrepreneurial skills for young social innovators
i in an open digital world’, training in Open Data and Big Data technologies

¢ and researcher mobility.
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4.4. Goal 8. Promote sustained,
inclusive and sustainable
economic growth, full and
productive employment and
decent work for all

Table 21 presents the main challenges identified
in the policy document analysis and the statistical
assessment at target level. This provides further
detail on the topics to be addressed by STI actors
and activities in Goal 8.

For a finer-grained view of the content of the
goal-oriented STI activities, the keyword cloud
in Figure 21 presents the most frequent Goal 8
SDG-related keywords in Serbian scientific publi-
cations. This offers an insight into the topics where
STl actors are currently active and engaged, as
well as an understanding of the diversity of chal-
lenges and disciplines involved.

Table 22 presents the rank of Goal 8-related STI
activities in relation to the rest of the goals. For
publications, the rank and share in the EU-27 pro-
vide a notion of relative specialisation. Due to their
intrinsic nature, and their relationship with Smart
Specialisation, all research and innovation pro-
jects, as well as all patents (as innovative prod-
ucts or processes), share with Goal 8 the objective
of promoting ‘sustained, inclusive and sustainable
economic growth, full and productive employment
and decent work for all’. Thus, as presented in
Chapter 1, neither projects nor patents have been
individually classified in the Goal 8. Unlike for the
rest of the goals, the table below presents the to-
tal number of Horizon 2020 and Innovation Fund
patents in Serbia as a means to showcase activi-
ties supporting the aims of Goal 8.

The share of scientific publications thematically
related to Goal 8 is slightly larger than in the EU-
27, but notably smaller than in EU-13 countries.
This may represent a major knowledge gap in re-
lation to countries facing, or which have faced,
comparable Goal 8-related challenges.

With regard to the scientific impact, 12% of Goal
8-related publications have been published in the

TOP10% journals, and they have an NCI of 1.02;
both indicators are slightly higher than average.

In disciplinary terms, Serbia presents a scientific
specialisation gap in Social Sciences, in Business,
Management and Accounting and Computer Sci-
ence. Meanwhile, Serbia presents relative poten-
tial in three applied science disciplines: Energy,
Chemical Engineering and Chemistry.
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Priority Distance to frontier
Target SISGS—(:(:_':I):EE d Statistical assessment of the gap in the SDG
EEEEETETS indicators with EU countries, 100 = wider gap.
da:cdu%o;:'é Serbia is represented by the coloured bar
Sustain per capita economic growth in
accordance with national circumstanc- = T
8.1 es and, in particular, at least 7 per cent Low 77
gross domestic product growth per an-
num in the least developed countries
i Achieve higher levels of economic
productivity through diversification, R EEEEEEEEEEE
8.2 technological upgrading and innovation, | Medium
including through a focus on high-value

added and labour-intensive sectors

Promote development-oriented poli-

cies that support productive activities,

decent job creation, entrepreneurship, {

creativity and innovation, and encour- i H- h
age the formalization and growth : Ig
of micro-, small- and medium-sized

enterprises, including through access

to financial services

8.3

Improve progressively, through 2030,
global resource efficiency in consump-
tion and production and endeavour to
i decouple economic growth from envi-
8.4  ronmental degradation, in accordance i Low
i with the 10-Year Framework of Pro- !
i grammes on Sustainable Consump-
tion and Production, with developed
countries taking the lead

By 2030, achieve full and productive
employment and decent work for all

8.5 women and men, including for young Medium 100

people and persons with disabilities,
and equal pay for work of equal value

By 2020, substantially reduce the pro- i
portion of youth not in employment, H|gh
education or training :

8.6

i Take immediate and effective meas-
¢ ures to eradicate forced labour, end
modern slavery and human traffick-
ing and secure the prohibition and
elimination of the worst forms of child
labour, including recruitment and use
of child soldiers, and by 2025 end
child labour in all its forms

8.7

Low%-
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Protect labour rights and promote safe
i and secure working environments for :
8.8 : all workers, including migrant workers, Low -
i in particular women migrants, and : :
those in precarious employment

By 2030, devise and implement pol-
icies to promote sustainable tourism
that creates jobs and promotes local
culture and products

Strengthen the capacity of domestic P — i |
financial institutions to encourage and H H H
expand access to banking, insurance
and financial services for all

Increase Aid for Trade support for de-
veloping countries, in particular least
developed countries, including through
the Enhanced Integrated Framework
for Trade-related Technical Assistance
to Least Developed Countries

By 2020, develop and operationalize a

global strategy for youth employment ~ : L

and implement the Global Jobs Pact of ow

the International Labour Organization

8.b

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.

FIGURE 21 Goal 8 main SDG-related keywords across all data sources
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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TABLE 22

Rank and share (for publications) and total number (for projects and patents) of
Goal 8-related activities in the STI analysis

Publications :  Horizon 2020 | Innovation Fund Patents :
(out of 16 goals) i (total number in Serbia) i (total number in Serbia) i (total number in Serbia)

Serbia |  EU-27

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 23 STl analysis of Goal 8 by data source

Distinctive STI potential Relevant knowledge gaps

The top 3 disciplines with STI activities thematically related to Goal 8 are:

m Environmental Science, where Serbia is almost on par with the EU-27
while there’s a narrow specialisation advantage vs the EU-13; i
m Social Sciences, where Serbia presents a specialisation gap vs both the

L EU-27 (quite large) and the EU-13 (smaller);

i In sc.lent:lﬁc i m Engineering, where Serbia is more specialised than the EU-27 but less :

publications H i thanthe EU-13. 3
Serbia presents relative poten- Serbia presents a relevant knowl-

tial in applied science disciplines: edge gap in Business, Man-
i Energy, Chemical Engineeringand i agement and Accounting and

Chemistry. i Computer Science.
Patents have not been classified into Goal 8 since the nature of intellec-
In patents i tual property and the content of Goal 8 are closely related. In total, during

H ¢ the period, Serbian organisations filed applications for 708 patents.
i In nationally- Innovation Fund projects have not been classified into Goal 8 since the
funded R&I @ nature of research and innovation projects and the content of Goal 8 are
i projects S i closely related. In total, during the period, Serbian organisations partici-
: (Innovation Fund) : i pated in 172 Innovation Fund projects.

i Horizon 2020 projects have not been classified into Goal 8 since the

i nature of research and innovation projects and the content of Goal 8 are
closely related. In total, during the period, Serbian organisations partici-
i pated in 240 Horizon 2020 projects.

| In EU-funded R&I |
i projects (Horizon : 1g
2020) i
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4.5. Goal 9. Build resilient
infrastructure, promote
inclusive and sustainable
industrialization, and foster
innovation

Table 24 presents the main challenges identified
in the policy document analysis and the statistical
assessment at target level. This provides further
detail on the topics to be addressed by STI actors
and activities in Goal 9.

For a finer-grained view of the content of the
goal-oriented STI activities, the keyword cloud
in Figure 22 presents the most frequent Goal 9
SDG-related keywords in Serbian scientific publi-
cations. This offers a sample of the topics where
STl actors are currently active and engaged, as
well as an understanding of the diversity of chal-
lenges and disciplines involved.

Table 25 presents the rank of Goal 9-related STI
activities in relation to the rest of the goals. For
publications, the rank and share in the EU-27 pro-
vide a notion of relative specialisation. Due to their
intrinsic nature, and their relationship with Smart
Specialisation, all research and innovation pro-
jects, as well as all patents (as innovative products
or processes), share with Goal 9 the objective to
I...] promote inclusive and sustainable industrial-
ization, and foster innovation’. Thus, as presented
in Chapter 1, neither projects nor patents have
been individually classified into Goal 9. Unlike for
the rest of the goals, the table below presents
the total number of Horizon 2020 and Innovation
Fund patents in Serbia as a means to showcase
activities supporting the aims of Goal 8.

The share of scientific publications thematically
related to Goal 9 is slightly smaller than in the EU-
27, and notably smaller than in EU-13 countries.
This may represent a major knowledge gap in re-
lation to countries facing, or which have faced,
comparable Goal 9-related challenges.

With regard to the scientific impact, only 7% of
Goal 9-related publications have been published
in the TOP10% journals, a lower-than-average

share. On the contrary, within their disciplines,
Goal-9 related topics are relatively well-cited, with
an NCl of 1.26.

In disciplinary terms, Serbia is on par with the EU-
27 and EU-13 in Engineering - the most relevant
discipline in Goal 9. Serbia presents a relevant
scientific specialisation gap in Computer Science
and Mathematics, while showing an advantage in
Economics, Econometrics and Finance and in Ag-
ricultural and Biological Sciences. Horizon 2020
projects, Innovation Fund projects and patents
have not been classified into Goal 9, since their
nature and the content of Goal 9 are closely relat-
ed, which yields haphazard results.
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Priority Distance to frontier
In Serbi
Target SDnGj(:.lalliz d Statistical assessment of the gap in the SDG
TS indicators with EU countries, 100 = wider gap.
;:fusjoé::é Serbia is represented by the coloured bar

Develop quality, reliable, sustainable
and resilient infrastructure, including
regional and trans-border infrastruc-

9.1 ture, to support economic develop- Low 93
¢ ment and human well-being, with a
focus on affordable and equitable

access for all

Promote inclusive and sustaina-

ble industrialization and, by 2030,
significantly raise industry’s share

9.2 of employment and gross domestic Medium 62

product, in line with national circum-
stances, and double its share in least
developed countries

Increase the access of small-scale
industrial and other enterprises, in
particular in developing countries, to H- h
financial services, including affordable Ig
credit, and their integration into value
chains and markets

9.3

By 2030, upgrade infrastructure and
retrofit industries to make them sus-

tainable, with increased resource-use
efficiency and greater adoption of

9.4 clean and environmentally sound High 83

technologies and industrial process-
es, with all countries taking action
in accordance with their respective
capabilities

Enhance scientific research, upgrade

the technological capabilities of in-

dustrial sectors in all countries, in par- H H :
i ticular developing countries, including, P — N
¢ by 2030, encouraging innovation and . :

95 i substantially increasing the number Medium 93

i of research and development workers

per 1 million people and public and

private research and development

spending
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Facilitate sustainable and resilient
infrastructure development in devel-
oping countries through enhanced
financial, technological and technical
support to African countries, least
developed countries, landlocked
developing countries and small island
developing States

Support domestic technology devel-
opment, research and innovation in
developing countries, including by

9.b i ensuring a conducive policy envi- i Low 93
i ronment for, inter alia, industrial
i diversification and value addition to H
commodities

Significantly increase access to infor-
mation and communications technol-

9.c ogy and strive to provide universal Low 53

and affordable access to the Internet
in least developed countries by 2020

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.

FIGURE 22 Goal 9 main SDG-related keywords across all data sources
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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TABLE 25

Rank and share (for publications) and total number (for projects and patents) of
Goal 9-related activities in the STI analysis

Publications :  Horizon 2020 | Innovation Fund Patents :
(out of 16 goals) i (total number in Serbia) i (total number in Serbia) i (total number in Serbia)

Serbia |  EU-27

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 26 STl analysis of Goal 9 by data source

Distinctive STI potential Relevant knowledge gaps

The top discipline contributing scientific articles thematically related to
i Goal 9 is Engineering, where Serbia presents a specialisation on par with
i the EU-27 and EU-13.

Ll:;'::tﬁfl:s @ Serbia presents a relevant scientif- Serbia presents a relevant scientif-
: : i ic specialisation advantage in Eco- i ic specialisation gap in Computer

¢ nomics, Econometrics and Finance | Science and Mathematics.

i and in Agricultural and Biological

i Sciences.

Patents have not been classified into Goal 9 since the nature of intellec-
In patents tual property and the content of Goal 9 are closely related. In total, during
: the period, Serbian organisations filed applications for 708 patents.
i In nationally- Innovation Fund projects have not been classified into Goal 8 since the
i funded R&lI g i nature of research and innovation projects and the content of Goal 9 are
projects S closely related. In total, during the period, Serbian organisations partici-
i (Innovation Fund) i pated in 172 Innovation Fund projects.

i Horizon 2020 projects have not been classified into Goal 8 since the

i nature of research and innovation projects and the content of Goal 9 are
closely related. In total, during the period, Serbian organisations partici-
pated in 240 Horizon 2020 projects.

i n EU-funded R&I
projects (Horizon Ig
2020) :
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4.6. Goal 10. Reduce income
inequality within and among
countries

Table 27 presents the main challenges identified
in the policy document analysis and the statistical
assessment at target level. This provides further
detail on the topics to be addressed by STI actors
and activities in Goal 10.

For a finer-grained view of the content of the
goal-oriented STI activities, the keyword cloud in
Figure 23 presents the most frequent Goal 10
SDG-related keywords in Serbian STI activities and
results across the four analysed data sources. This
offers an insight into the topics where STI actors
are currently active and engaged, as well as an
understanding of the diversity of challenges and
disciplines involved.

Table 28 presents the rank of Goal 10-related
STI activities in relation to the rest of the goals.
For publications and H2020 projects, the rank and
share in the EU-27 provide a notion of relative
specialisation.

The share of scientific publications thematically
related to Goal 10 is similar to that of EU-27 coun-
tries, but significantly smaller than in EU-13 coun-
tries. For this higher-priority challenge, the share
of thematically related Horizon 2020 projects (6,
or 2.5%) is smaller than in the EU-13 (3.4%).

With regard to the scientific impact, 10% of Goal
10-related publications have been published in
the TOP10% journals, on par with the rest of the
goals. On the contrary, within their disciplines,
Goal-10 related topics are relatively well-cited,
with an NCI of 1.33.

The presence of Goal 10 in the Innovation Fund
is unexpectedly high; with five projects, the pro-
gramme has funded the development of tech-
nological innovations supporting the inclusion of
people with disabilities, related to impaired vision
in particular.

Six Serbian H2020 projects have been classified
into Goal 10, a number too small to infer specific

relative potential or knowledge gaps. Overall, the
top 2 H2020 programmes with projects related to
Goal 10 in the EU are the MSCA and ERC. Serbia
has not been able to obtain funding for Excellent
Science in these programmes but, notably, no EU-
13 country has obtained an ERC grant either.

No Serbian patents have been classified into Goal
10.
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In Serbian i ;
Target SDG-related Statistical assessment of the gap in the SDG

indicators with EU countries, 100 = wider gap.

assessments
e ey Serbia is represented by the coloured bar
documents
By 2030, progressively achieve and
sustain income growth of the bottom .
10.1 Medium -

40 per cent of the population at a
¢ rate higher than the national average

i By 2030, empower and promote

the social, economic and political
10.2 : inclusion of all, irrespective of age,

i sex, disability, race, ethnicity, origin,
religion or economic or other status

Ensure equal opportunity and reduce

inequalities of outcome, including :

by eliminating discriminatory laws, H- h
policies and practices and promoting Ig
appropriate legislation, policies and

action in this regard

103

Adopt policies, especially fiscal, wage

10.4 and social protection policies, and High 100 I
i progressively achieve greater equality

Improve the regulation and monitor-
ing of global financial markets and
institutions and strengthen the imple-
mentation of such regulations
i Ensure enhanced representation and
i voice for developing countries in de-
i cision-making in global international

10.6 economic and financial institutions - 100
in order to deliver more effective,

credible, accountable and legitimate
institutions

Facilitate orderly, safe, regular and
: responsible migration and mobility of : :
10.7 : people, including through the imple- - -
i mentation of planned and well-man- : :
aged migration policies
Implement the principle of special
:and differential treatment for devel-
10.a | oping countries, in particular least de- - 99
¢ veloped countries, in accordance with
i World Trade Organization agreements
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Encourage official development as-
sistance and financial flows, including
foreign direct investment, to States
i where the need is greatest, in par- H i
10.b : ticular least developed countries, Afri- i - -
¢ can countries, small island developing H
States and landlocked developing
countries, in accordance with their
national plans and programmes

By 2030, reduce to less than 3 per
i cent the transaction costs of migrant :
10.c : remittances and eliminate remittance - 69
i corridors with costs higher than 5 per
cent

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.

FIGURE 23 Goal 10 main SDG-related keywords across all data sources
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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TABLE 28

Rank and share of Goal 10 in the STI analysis

Publications i  Horizon 2020 = Innovation Fund |  Patents |

(out of 16 goals) (out of 14 goals) (out of 11 goals) (out of 10 goals)
13 fm gm qgm Bt .
fo13% 0 14% | 25% i 23% 2.9% 0%
Serbia EU-27 { Serbia i EU-27 Serbia Serbia

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 29 STl analysis of SDG 10 by data source

Distinctive STI potential Relevant knowledge gaps

The top 3 disciplines producing research thematically related to Goal 10
are Medicine, Social Sciences and Economics, Econometrics and Finance.
i In these three disciplines, the share of publications in Serbia is very simi-
i lar to that of EU-27 and EU-13 countries, so no specific gap or advantage
i can be observed.

Below the top three Serbia presents a lower specialisa-
tion, showing a relative gap, in:

i In scientific
i publications

Serbia presents a higher spe-

cialisation, showing relative STI ® Arts and Humanities
! potential in: i m Psychology
H i m vs the EU-13, Engineering.
m Agricultural and  Biological
Sciences :
In patents No patents have been classified into Goal 10.
i In nationally- Considering the social orientation of Goal 10, the programme has funded
i funded R&l @ i the development of five technological innovations supporting the inclusion
projects S of people with disabilities, particularly related to impaired vision - a very
i (Innovation Fund) i notable amount.
i Only 6 Serbian H2020 projects have been classified into Goal 10, a
number too small to infer specific relative potential or knowledge gaps.
Overall, the top 2 H2020 programmes with projects related to Goal 10 in
In EU-funded R&! ¢ the EU are the MSCA and ERC. Serbia has not been able to obtain funding
projects (Horizon lg for Excellent Science in these programmes but, notably, no EU-13 country
2020) > has obtained an ERC grant either.
Projects are related to energy inequality, rural strategies based on agri-
cultural technology, gender equality, female inclusion in transportation

: systems and ‘Smart strategies for the transition in coal intensive regions’.
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4.7. Goal 2. End hunger,

achieve food security and
improved nutrition and promote
sustainable agriculture

Table 30 presents the main challenges identified
in the policy document analysis and the statistical
assessment at target level. This provides further
detail on the topics to be addressed by STI actors
and activities in Goal 2.

For a finer-grained view of the content of the
goal-oriented STI activities, the keyword cloud
in Figure 24 presents the most frequent Goal 2
SDG-related keywords in Serbian STI activities and
results across the four analysed data sources. This
offers an insight into the topics where STI actors
are currently active and engaged, as well as an
understanding of the diversity of challenges and
disciplines involved.

Table 31 presents the rank of Goal 2-related STI
activities in relation to the rest of the goals. For
publications and H2020 projects, the rank and
share in the EU-27 provide a notion of relative
specialisation.

The share of Goal 2-related scientific publications
(1.4%) is similar to that of EU-27 countries (1.2%),
but relatively smaller than in EU-13 countries
(2.3%), which points at a lack of critical mass in
relation to neighbouring societies. With regard to
the scientific impact, 7% of Goal 2-related publi-
cations have been published in the TOP10% jour-
nals, below the average for the rest of the goals
(10.2%), manifesting a potential lack of inter-
national relevance. On the contrary, within their
disciplines, Goal-2 related topics are relatively
well-cited, with an NCI of 1.3.

In relative terms, Goal 2-related actors are very
active in R&l European funding - proof of interna-
tional competitiveness and relevance. In addition,
entrepreneurial innovation capacity is very high,
with Goal 2 ranking 1st in Innovation Fund projects
and 3 in patenting.

With regard to the disciplinary distribution, the
share of publications across subject areas shows

a relative lack of contribution in Environmental
Science and Social Sciences, pointing to a knowl-
edge gap, with a higher contribution in Engineering
and Chemistry, pointing at STI potential.

In H2020 funding, as across all sectors in Serbia,
Goal 2-related actors have a harder time obtain-
ing MSCA, Innovation in SMEs and ERC funding in
particular.
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In Serbi
n >erbian Statistical assessment of the gap in the SDG

Target SDG-related o ; ) )
I —. indicators with EU countries, 100 = wider gap.
;::uﬁqoél:é Serbia is represented by the coloured bar

i By 2030, end hunger and ensure ac- :
i cess by all people, in particular the poor
2.1 | and people in vulnerable situations, i Low 63
i including infants, to safe, nutritious and
i sufficient food all year round : :

By 2030, end all forms of malnutrition,
including achieving, by 2025, the inter-
i nationally agreed targets on stunting
2.2 | andwasting in children under 5 years i Medium -
i of age, and address the nutritional i i
i needs of adolescent girls, pregnant and
lactating women and older persons
i By 2030, double the agricultural pro-
ductivity and incomes of small-scale
¢ food producers, in particular women,
i indigenous peoples, family farmers,
i pastoralists and fishers, including
through secure and equal access to
i land, other productive resources and
¢ inputs, knowledge, financial services,
markets and opportunities for value
¢ addition and non-farm employment

By 2030, ensure sustainable food
production systems and implement
resilient agricultural practices that
i increase productivity and production, H
24 that help maintain ecosystems, that _ _
’ i strengthen capacity for adaptation
to climate change, extreme weather,
¢ drought, flooding and other disasters
i and that progressively improve land
and soil quality
By 2020, maintain the genetic diver-
i sity of seeds, cultivated plants and
farmed and domesticated animals
i and their related wild species, includ- : : :
¢ ing through soundly managed and R SeEes
i diversified seed and plant banks at . 3
25 ) . . ) : - :
i the national, regional and internation- : 52
i al levels, and promote access to and H
fair and equitable sharing of benefits
i arising from the utilization of genetic
resources and associated traditional
knowledge, as internationally agreed
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Increase investment, including
through enhanced international
cooperation, in rural infrastructure,
i agricultural research and extension H H
2.a | services, technology development and i - -
i plant and livestock gene banks in or- i H
der to enhance agricultural productive
capacity in developing countries, in
particular least developed countries

Correct and prevent trade restrictions
and distortions in world agricultural
i markets, including through the paral- H
2b lel elimination of all forms of agricul- _ _
’ i tural export subsidies and all export
measures with equivalent effect, in
accordance with the mandate of the

Doha Development Round

Adopt measures to ensure the proper
functioning of food commaodity
: markets and their derivatives and
2.c | facilitate timely access to market in- i - AG
i formation, including on food reserves, :
in order to help limit extreme food
price volatility

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.

FIGURE 24 Goal 2 main SDG-related keywords across all data sources
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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TABLE 31

Goal 2 rank and share in the STI analysis

Publications i  Horizon 2020 = Innovation Fund |  Patents |

(out of 16 goals) (out of 14 goals) (out of 11 goals) (out of 10 goals)
fom q9m  fgm 7m st . gu
P 14% 0 12% i 92% i 27% i 10.5% 5.4%
Serbia i EU-27 i Serbia i EU-27 i Serbia Serbia

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 32 STl analysis of Goal 2 by data source

Distinctive STI potential Relevant knowledge gaps

The top 3 disciplines producing research thematically related to Goal 2 are
i Agricultural and Biological Sciences, Environmental Science and Medicine.

In Agricultural and Biological Sciences, the share of publications in Serbia

i is very similar to that of EU-27 and EU-13 countries, so no specific gap or
advantage can be observed.

i In scientific
i publications

Meanwhile
: : Serbia presents a higher spe- Serbia presents a lower specialisa- :

i cialisation, showing relative STI i tion, showing a relative gap, in:
potential in: m Environmental Science

®m Medicine (vs the EU-13) i m Social Sciences

®m Engineering i m Immunology and Microbiology

m Chemistry i m Computer Science.

m Chemical Engineering. :

i The patents classified into Goal 2 present capacities related to agricultur-
i al and food industry machinery, improved production processes and new
H i food products, with contributions from Mechanical Engineering, Chemistry
In patents i and Biotechnology.

Actually, the patent class ‘Chemistry, metallurgy’ is the most present in
Serbian patents, with a proportion much higher than in EU-27 countries.

The large number of Goal 2-related Innovation Fund projects address

i In nationally- topics, and thus show entrepreneurial innovative potential in sustainable
i funded R&I @ i agriculture, functional and healthy food, chemistry for food safety, food
i projects @A | quality and better and more efficient agricultural production techniques,
i (Innovation Fund) i for instance ‘smart planning of sowing’ or ‘new system for cultivating

: : i organic plants and mini-vegetables in urban home conditions’.

i Serbian institutions have obtained 22 Goal 2-related H2020 projects - a
i significant number. STI actors have a harder time obtaining MSCA, Innova-
i In EU-funded R&I : i tion in SMEs and ERC funding in particular.
i projects (Horizon lg
i 2020) | i Projects cover the entire value chain, from crop yield, ecological farming
: : and sustainable agriculture to food production, nutrition security and safe
¢ and healthy food.
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4.8. Goal 7. Ensure access to
affordable, reliable, sustainable
and modern energy for all

Table 33 presents the main challenges identified
in the policy document analysis and the statistical
assessment at target level. This provides further
detail on the topics to be addressed by STI actors
and activities in Goal 7.

For a finer-grained view of the content of the
goal-oriented STI activities, the keyword cloud
in Figure 25 presents the most frequent Goal 7
SDG-related keywords in Serbian STI activities and
results across the four analysed data sources. This
offers an insight into the topics where STI actors
are currently active and engaged, as well as an
understanding of the diversity of challenges and
disciplines involved.

Table 34 presents the rank of Goal 7-related STI
activities in relation to the rest of the goals. For
publications and H2020 projects, the rank and
share in the EU-27 provide a notion of relative
specialisation.

The share of Goal 7-related scientific publications
(3.2%) is smaller than that of EU-27 countries
(3.8%) and significantly smaller than in EU-13
countries (7.3%), which points at a lack of scientific
critical mass in relation to neighbouring societies.
With regard to the scientific impact, 24% of Goal
7-related publications have been published in the
TOP10% journals — the highest of all goal-related
STl ecosystems. Thus, Serbia has a great scientific
base supporting Goal 7-oriented transformations,
but this base has ample room to grow in size.

With regard to the disciplinary distribution, the
share of publications across the top subject ar-
eas (Engineering, Energy, Environmental Science)
is quite similar to that of the EU-27 and EU-13
countries. Below this, Serbia presents a lower spe-
cialisation in Physics, Materials Science, Computer
Science (compared to the EU-27) and Agricultural
and Biological Sciences (compared to the EU-13).

The share of H2020 projects is similar to that of
the EU-27 and EU-13 baselines, pointing at a tar-

geted STI ecosystem capable of partnering and
competing internationally, most projects cluster-
ing under the Societal Challenges pillar - Energy
programme. In H2020 funding, as across all sec-
tors in Serbia, Goal 2-related actors have a harder
time obtaining MSCA, Innovation in SMEs and ERC
funding in particular.

Goal 7 ranks 2n across all SDGs in number of re-
lated Innovation Fund projects (9.3% of the total)
and 1st in patents (9% of the total). The entrepre-
neurial innovation and technological capacity is
unparalleled.
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In Serbian i :
Target SDG-related Statistical assessment of the gap in the SDG

FESEEETETS indicators with EU countries, 100 = wider gap.

and policy

Serbia is represented by the coloured bar
documents

By 2030, ensure universal access to H
7.1 : affordable, reliable and modern energy Low -
i services

i By 2030, increase substantially the :
7.2 : share of renewable energy in the global : Low
¢ energy mix

By 2030, double the global rate of :
improvement in energy efficiency

Low

By 2030, enhance international co-
operation to facilitate access to clean
energy research and technology,
including renewable energy, energy
efficiency and advanced and cleaner
fossil-fuel technology, and promote
investment in energy infrastructure
and clean energy technology

7.a

Low%-

By 2030, expand infrastructure and
upgrade technology for supplying
modern and sustainable energy ser-
i vices for all in developing countries, H
7.b i inparticular least developed coun- - -
i tries, small island developing States H
and landlocked developing countries,
in accordance with their respective
programmes of support

Source: Authors’, based on selected documentation and the UN Global SDG Indicators Database.
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FIGURE 25 Goal 7 main SDG-related keywords across all data sources
oo e eaceacaacaaanananannnennnnnnnannananeancanennenccasensessensenensenoenns
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.



Chapter 4. Finer-grained STI potential and knowledge/competence gap analysis in selected goals 85

TABLE 34

Goal 7 rank and share in the STI analysis

Publications |  Horizon 2020  Innovation Fund |  Patents
(out of 16 goals) (out of 14 goals) (out of 11 goals) (out of 10 goals)
oni Qi o st ond st
2% 380 ¢ 133% | 122% 9.3% 9.0%
Serbia EU-27 i  Serbia EU-27 Serbia Serbia

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 35 STl ana[ySIs of Goal 7 by data source

Distinctive STI potential Relevant knowledge gaps

With regard to the disciplinary distribution, the share of publications
across the top subject areas (Engineering, Energy, Environmental Science)
is quite similar to that of the EU-27 and EU-13 countries.

i In scientific
publications

: : Serbia does not present speciali- Serbia presents a lower specialisa-

i sation in any scientific discipline, i tion, showing a relative gap, in:

probably due to the smaller rela- m Physics and Astronomy

i tive size of the scientific ecosys- . .

{ e m Materials Science :

i lem. m Computer Science (vs the EU-27)
m Agricultural and  Biological

Sciences (vs the EU-13). H

The patents classified in Goal 7 present capacities related to renewable
: energies (wind, solar, hydro, wave) for electricity and hot water production,
In patents i energy efficiency, thermal-electrical machines, smart grids and the impact
: i of these developments on a reduced footprint and fewer greenhouse gas
i emissions.

Goal 2-related Innovation Fund projects address topics, and thus show en-

i In nationally- H H . . L

| funded R&I trepreneurial innovative potential in renewable and greener energy (from
roiects lg i production to consumption), thermal machines and in a diverse set of
?Im:ovation Fund) A i solutions energy efficiency / reduction in energy consumption in different
H i technologies and sectors, notably agri-food, heavy industries and ICT.

Serbian institutions have obtained 32 Goal 7-related H2020 projects. In
: H2020 funding, as across all sectors in Serbia, Goal 2-related actors have
In EU-funded R&I a harder time obtaining MSCA, Innovation in SMEs and ERC funding in

© projects (Horizon ,g : particular.

2020) Projects cover the whole energy sector and consumption chain, including:

: renewable production, smarter and more efficient grids, energy efficiency
¢ and consumption reduction and greener transport.
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Identification

of national and
international
SDG-oriented
STI collaboration
networks

Research and innovation ecosystems are collabora-
tive in nature. Addressing the SDGs requires collab-
oration, co-mobilisation and transformative policy
reforms, well beyond the strict R&l systems: the
quadruple helix is key. In coherence with this, Goal
17. Partnerships for the Goals aims to ‘Strength-
en the means of implementation and revitalize the
global partnership for sustainable development’.

One of the key research questions of the project
is ‘Which international STI collaboration networks
and partnerships match the identified knowledge
gaps and potentials?’. To tackle this question, three
main elements will be combined for each goal:

B a quantitative analysis of the relative size
of the SDG-oriented STI communities (based on
the specialisation index), as well as the absolute
number of engaged actors, to assess the critical
mass and the potential need for international
collaboration;

m a visual interpretation of the collaboration
networks depicting the main actors engaged in
each goal, and their typology within the quadru-
ple-helix. Collaborations are as follows:

co-authorship of publications

co-participation in an H2020 or Innovation
Fund project

co-patenting.

Collaborations have been weighted across the
data sources to offset the different size of the da-
tasets;

m additional information on international pro-
jects and venues where Serbian actors partici-
pate and existing platforms that could support
international collaboration on the SDGs.

For further information, and to support actor mo-
bilisation in the context of STI roadmaps for the
SDGs, as well as in the Smart Specialisation en-
trepreneurial discovery process, additional mate-
rial in the final report provides a comprehensive
list of the top national and international actors
engaged in each goal, and a separate focus on
private companies.
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5.1. Goal 1. End poverty in all its
forms everywhere

With only 133 publications and 5 H2020 projects,
the Goal 1 STI community is rather small. The sci-
entific specialisation index is slightly below EU-27
and EU-13 baselines, so more local actors could
be mobilised, and there is ample room for inter-
national collaboration. In addition, the percentage
of Goal 1-related publications in TOP10% journals
is well below the national average, revealing a po-
tential need for international scientific collabora-
tions and contributions to the topic.

In this goal, as in other society-oriented goals, lo-
cal engagement and quadruple-helix collaboration
in transformative change is key. The following col-
laboration network presents the actors most en-
gaged in STI activities and results related to Goal
1 (by volume). The inner circle corresponds to Ser-
bian institutions (top 15), the outer to internation-
al institutions (top 15). The colour of the nodes
represents the typology of actors.

The network is mainly populated by universities,
research organisations and the public sector (both
public administration and public healthcare insti-
tutions). Given the nature of the goal, the small
presence of relevant ‘Other’ actors (NGOs, not-for-
profits, foundations, etc.) as well as private com-
panies may limit the impact and engagement of

TABLE 36

Goal 1-oriented activities and a path of entrepre-
neurial innovation addressing poverty issues. How
to support private actors in engaging in science
and innovation activities oriented towards social
goals is a key element of discussion. In this re-
gard, the Prostor Association and the Shelter for
Adult and Elderly Persons could be interesting
case studies.

In addition, the similar relative size of the nodes
manifests a rather ‘horizontal’ network, not domi-
nated by volume by any institution.

To support international collaboration, further ef-
forts should be made to access Goal 1-related Ho-
rizon 2020 / Horizon Europe funding, targeting the
programmes with a larger number of projects in
Goal 1: MSCA, Innovation in SMEs, the ERC and the
Societal Challenges Pillar.

The ‘Social Economy’ working area, within the
JRC-promoted S3 Thematic Platform ‘Industrial
Modernisation’, would be a good venue to foster
Goal 1 international collaboration in Smart Spe-
cialisation.

Active organisations in Goal 1-related STI activities

No. of organisations in
publications

International

31

National

International National

No. of organisations in
Horizon 2020

No. of No. of
organisations in organisations in
Innovation Fund patents

.................. T PP PP P Pered

National National

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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Goal 1-related STI collaboration network presenting the TOP 15 Serbian institutions and TOP 15

FIGURE 26 international partners
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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5.2. Goal 3. Ensure healthy lives
and promote well-being for all
at all ages

The national STI ecosystem addressing Goal 3-re-
lated topics is relatively large, producing 1 703
publications and 58 patents, although relatively
smaller in funded R&D projects, as expressed by a
small specialisation index in H2020 and a modest
share of projects in the Innovation Fund. The per-
centage of Goal 3-related publications in TOP10%
journals is below the national average, revealing
a potential need for international scientific col-
laborations and contributions. At the same time,
the NCI is very high, so Serbian life science and
healthcare actors engaged in SDG-related topics
are comparatively well-cited in their disciplines — a
good base for further activity and growth.

The national collaboration network is strongly con-
nected, with selected universities and the Clinical
Center of Serbia acting as clear hubs.

This ‘academic-clinical’ orientation of the national
network is also observed in the international col-
laborations, mainly populated by universities and
hospitals.

The presence of private companies is small, with
Protech Integra as the most active company in the
ecosystem. As in Goal 1, further efforts could be
necessary to foster the diversification of the typol-

TABLE 37

ogies of actors engaged in Goal 3-oriented inno-
vation. The Serbian Cluster of Medical and Health
Tourism and the Center for organic production Se-
lenca could engage in and support this process.

As previously commented, given the size of the
STl ecosystem, Serbia is not very active in Horizon
2020. Serbia has difficulty in obtaining funding
from the MSCA, the Innovation in SMEs and the
ERC programmes, which support a large number
of Goal 3-related projects in Europe, but not in
Serbia. Fostering participation of the Serbian life
sciences and healthcare-oriented institutions in
these programmes would increase connections,
and most probably scientific excellence and the
capacity to lead local transformation processes.

Several JRC Thematic Platforms could be good
venues to support international cooperation in Goal
3-related Smart Specialisation: ‘Medical Technolo-
gies’, ‘Personalised Medicine’ and ‘Social Economy’.

The EU’s Consumers, Health, Agriculture and Food
Executive Agency supports international collabora-
tion projects with an innovative dimension through
the Health Programme, ‘a funding instrument to
support cooperation among EU countries and un-
derpin and develop EU health activities’. Serbia
participates in some of these projects, which can
serve as a nucleus for further collaboration and
actor mobilisation in Goal 3-related topics, the fol-
lowing in particular.

Active organisations in Goal 3-related STI activities

No. of organisations in
publications

International

National International National

No. of organisations in
Horizon 2020

No. of No. of
organisations in organisations in
Innovation Fund patents

National

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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Goal 3-related STI collaboration network presenting the TOP 15 Serbian institutions and TOP 15

FIGURE 27 international partners
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Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.

TABLE 38

dentifier i Title

848096 Strengthened International HeAlth Regulations and Preparedness in the EU - Joint Action

European Joint Action on Vaccination

¢ Joint Action Health Equity Europe

i Joint Action supporting the eHealth Network

i Preparedness and action at points of entry

Innovative Partnership for Action Against Cancer

Information for Action

i Joint Action on Tobacco Control

Joint Action on integrating prevention, testing and linkage to care strategies across HIV,
i viral hepatitis, TB and STls in Europe (INTEGRATE)

CHRODIS PLUS - Implementing good practices for chronic diseases

Source: Authors’, based on CHAFEA data.
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5.3. Goal 4. Ensure inclusive
and equitable quality education
and promote lifelong learning
opportunities for all

The scientific community oriented towards Goal 4
is not small, with 434 publications in the period.
While small in number (5 and 4), given the social
orientation of the goal, the share of H2020 and
Innovation Fund projects demonstrate an active
ecosystem.

The percentage of Goal 4-related publications in
TOP10% journals is below the national average,
and the NCI, at 0.79, is the lowest of the SDG
goals, revealing:

m a possible need for international scientific
collaborations and contributions;

m a possible need to steer Serbian scientific
disciplinary leaders towards SDG-related re-
search topics.

The universities dominate the collaboration net-
work, although the large number of private com-
panies, both within the national ecosystem and
external partners, must be noted. Given the social
orientation of Goal 4, a higher presence of ‘Oth-
er’ actors (NGOs, not-for-profits, foundations, etc.)
could be desirable to increase the local reach, en-
gagement and impact of the STI activities.

TABLE 39

At European level, Erasmus+ is the main pro-
gramme fostering educational activities and ex-
change. Serbia is fairly active in the programme,
with 2 583 projects in the 2014-2019 period; this
wealth of activities could catalyse local and inter-
national collaborations addressing Goal 4.

Active organisations in Goal 4-related STI activities

No. of organisations in
publications

International

National International National

No. of organisations in
Horizon 2020

No. of No. of
organisations in organisations in
Innovation Fund patents

National

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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Goal 4-related STI collaboration network presenting the TOP 15 Serbian institutions and TOP 15

FIGURE 28 international partners
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5.4. Goal 8. Promote sustained,
inclusive and sustainable
economic growth, full and
productive employment and
decent work for all

The scientific community oriented towards Goal 8
is mid-sized, with 614 publications in the period.
The specialisation index is on par with the EU-27,
but smaller than in the EU-13. This could point to
a need for further activity, and thus potential for
collaboration with neighbouring countries in Goal
8-related research and innovation.

Horizon 2020 projects, Innovation Fund projects
and patents have not been classified into Goal 8
since their nature and the content of the goal are
closely related, which vyields haphazard results.
Thus, the following collaboration network only
corresponds to co-authorships in scientific publi-
cations, and is therefore biased towards academic
research rather than other types of STI capacities
and activities. The networks presented in the other
goals analysed in the current chapter contribute
to the identification of national and international
partners and linkages that can indirectly ‘Promote
sustained, inclusive and sustainable economic
growth, full and productive employment and de-
cent work for all’ — the aim of Goal 8.

The national collaboration network is dominated
by academic institutions (predominantly universi-
ties, and research institutes) but there is a relevant
presence of public administrations (competent
ministries), business associations and companies.
Strong international links are present with Croatia,
Italy, Spain, Slovenia and Germany.
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Goal 8-related STI collaboration network presenting the TOP 15 Serbian institutions and TOP 15

FIGURE 29 international partners
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5.5. Goal 9. Build resilient
infrastructure, promote
inclusive and sustainable
industrialization, and foster
innovation

The specialisation index of Goal 9-related scientific
publications is 0.9 in comparison to the EU-27 and
the EU-13 and the percentage of TOP10% journals
is below the national average, revealing a possible
need for further scientific international connections
and contributions from foreign partners.

Horizon 2020 projects, Innovation Fund projects
and patents have not been classified into Goal 9
since their nature and the content of the goal are
closely related, which yields haphazard results.
Thus, the following collaboration network only
corresponds to co-authorships in scientific publi-
cations, and is therefore biased towards academic
research rather than other types of STI capacities
and activities. The networks presented in the oth-
er goals analysed in the current chapter contribute
to the identification of national and international
partners and linkages that can [...] promote inclu-
sive and sustainable industrialization, and foster
innovation’ — the aims of Goal 9.

The University of Belgrade and the University of
Novi Sad are the prominent actors in the nation-
al collaboration network. Thematic institutes such
as the Vinca Nuclear Institute, RT-RK Institute For
Computer Based Systems or the Institute of Ag-
ricultural Economics also play a relevant role. An
appropriate number of private companies emerge
within the ecosystem, connected to the universi-
ties of Kragujevac, Nis and Belgrade.

The presence of development and intermediate
institutions — key in fostering innovation - such
as the Serbian Chamber of Commerce, Business
Incubator Novi Sad or the Development Agency of
Serbia, is also noteworthy.

At international level, the top partner institutions
are in Montenegro, Bosnia and Herzegovina, Cro-
atia, North Macedonia and Slovenia; however, in
aggregate, the largest number of Goal 9-related

co-authored publications are within the United
Kingdom and the United States.

As will be discussed in the next chapter ‘Relation
between the identified challenges, potentials and
knowledge gaps and the Smart Specialisation pri-
ority domains in Serbia’, actors in the S3 priori-
ties ICT and Future Machines and Manufacturing
Systems can be engaged and mobilised to support
advances in Goal 9 and, transversally, to support
technification and innovative pathways in all sec-
tors.

At European level, many working areas of the
JRC-promoted S3 Thematic Platform ‘Industrial
Modernisation’ would be suitable venues for in-
ternational Goal 9-oriented Smart Specialisation
collaboration, in particular:

m Artificial Intelligence and Human Machine In-
terface

m Efficient and Sustainable Manufacturing

m High Performance Production

3D-Printing

through

m SME integration to Industry 4.0
m Social Economy

m Advanced manufacturing for energy applica-
tions

m  New Nano-Enabled Products
m Safe and sustainable mobility.

Serbian actors have difficulty in accessing H2020
funding in the closely related ‘Industrial Lead-
ership’ pillar. Supporting further participation in
these programmes would reinforce the national
ecosystem and build links with European and in-
ternational leading partners.




96 PILOT METHODOLOGY FOR MAPPING SUSTAINABLE DEVELOPMENT GOALS IN THE CONTEXT OF SMART SPECIALISATION STRATEGIES

Goal 9-related STI collaboration network presenting the TOP 15 Serbian institutions and TOP 15

FIGURE 30 international partners
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5.6. Goal 10. Reduce income
inequality within and among

not-for-profits, foundations, etc.) should be en-
gaged and mobilised, as happens in international

. partnerships.
countries
The ‘Social Economy’ working area, within the

JRC-promoted S3 Thematic Platform ‘Industrial
Modernisation’, would be a good venue to foster
Goal 1 international collaboration in Smart Spe-
cialisation.

The scientific community oriented towards Goal
10 is not small, with 423 publications in the period
and 7 Horizon 2020 projects with Serbian actors.

The share of Goal 10-related H2020 projects
(2.5%) is smaller than in EU-13 countries (3.4%),
which points at a potential for increased Serbi-
an participation in EU-funded R&l calls, and thus
stronger international linkages. Similarly, the
share of publications (1.3%) is smaller than the
EU-13’s (2.2%), so, in comparison with countries
with similar socio-economic challenges, there may
be a need for increased scientific critical mass.

The international collaboration network in scientif-
ic publications is vast, with 1 124 institutions that
could connect with and engage in SDG-oriented
knowledge sharing and local transformations.

As depicted in the following collaboration network
of top national and international actors in Goal
10, the typologies of actors is diverse, with the
key participation of two universities (Belgrade and
Novi Sad), a series of public administrations and
private companies. Given the social orientation of
the goal - to support social innovation and trans-
formations — further ‘Other’ organisations (NGOs,

TABLE 40

Active organisations in Goal 10-related STI activities

N . . . No. of No. of
No. of organisations in No. of organisations in . . o .
. . organisations in organisations in
publications Horizon 2020 .
Innovation Fund patents

National International National International National

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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Goal 10-related STI collaboration network presenting the TOP 15 Serbian institutions and TOP

FIGURE 31 15 international partners
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5.7. Goal 2. End hunger,

achieve food security and
improved nutrition and promote
sustainable agriculture

The Goal 2-oriented STl ecosystem is mid-sized,
producing 432 publications and 38 patents. The
scientific research system addressing Goal 2
topics is 40% smaller than in EU-13 countries;
there is ample room for growth, given the lev-
el of engagement in European projects and the
capacity to create patentable innovations, in
particular. Due to this small relative size and a
lower-than-average percentage of publications
in TOP10% journals, international collaborations
may be necessary to support Goal 2-oriented STI
activities and transformations.

The national collaboration network is rather con-
nected, with Belgrade and Novi Sad universities
acting as strong hubs and an interesting number
of private companies, research institutions, ‘Oth-
er’ institutions (NGOs, not-for-profits, founda-
tions, etc.) and the presence of the public sector.
As evidenced by the selection of Food for Future
as one of the Serbian Smart Specialisation priori-
ties, the ecosystem is diverse and entrepreneurial
in nature.

The international collaboration networks spread
widely, with strong connections to leading western

TABLE 41

European, eastern and south-eastern European as
well as Asian research institutions.

Several Serbian clusters engaged in the agri-food
sector could act as catalysts for Goal 2-oriented
STl activities and transformations:

m Center for organic production Selenca
m Cluster AGRO START UP

m EUCAAP - European cluster Alpe Adria Pan-
nonia

m Vojvodina organic cluster.

Competitive in H2020, Goal 2-oriented actors are
well-embedded in European project networks,
counting 22 participations in H2020-funded pro-
jects. Furthermore, there is a clear Smart Special-
isation collaboration venue in the S3 Thematic
Platform ‘Agri-Food’, which has several lines of
relevant activity: Smart Sensor Systems 4 Agri
Food, the S3 High Tech Farming Partnership, Eu-
ropean Agri-Food Partnership on Nutritional Ingre-
dients, Traceability and Big Data in the agri-food
value chain, Consumer Involvement in Agrifood
Innovation. The EU’s Consumers, Health, Agricul-
ture and Food Executive Agency runs two relevant
programmes in this area: Better Training for Safer
Food and Promotion of Agricultural Products.

Active organisations in Goal 2-related STI activities

No. of organisations in
publications

470

International

National

927

International

23

National

No. of organisations in
Horizon 2020

No. of No. of
organisations in organisations in
Innovation Fund patents

National

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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Goal 2-related STI collaboration network presenting the TOP 15 Serbian institutions and TOP 15

FIGURE 32 international partners
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5.8. Goal 7. Ensure access to
affordable, reliable, sustainable
and modern energy for all

The Goal 7-oriented STI ecosystem is large, pro-
ducing 1 000 publications (ranking 2nd) and 64
patents (ranking 1st). As previously expressed,
Serbian institutions achieve a large scientific im-
pact (24% of publications in the international
TOP10% journals — the highest in Serbia), with a
smaller specialisation than in EU-27 and EU-13
countries. Thus, the scientific community could
and should grow in size.

In the meantime, due to this relatively small size,
external collaboration may be necessary to sup-
port the SDG-oriented transformations and ad-
vance STI opportunities. With 32 Horizon 2020
projects executed by 25 Serbian institutions in
partnership with 377 foreign institutions, the in-
ternational linkages are there.

This is a varied and entrepreneurial ecosystem
with many active companies, albeit relatively dis-
connected from the three universities acting as
strong hubs: Belgrade, Novi Sad and Nis. Given
the nature of the goal (a transversal input for the
economy and a costly utility for final consumers),
more public sector and ‘Other’ institutions (NGOs,
not-for-profits, foundations, etc.) could be en-
gaged in STI activities.

TABLE 42

The international collaboration network presents
clear linkages with nearby countries (Bosnia and
Herzegovina, Croatia, Slovenia, Czech Republic,
Greece) as well as with more distant European
countries (Germany, Italy Spain), Asian countries
(notably Malaysia and Iran) and the USA.

Several Serbian clusters engaged in the energy
sector could act as catalysts for Goal 7-oriented
STl activities and transformations:

m Association ‘Cluster for Energy Efficiency’

m Cluster for ecological culture and ecological
energy Ecopanonia

m Construction Cluster Dundjer.

There is a clear Smart Specialisation collaboration
venue in the S3 Thematic Platform ‘Energy’, which
has several lines of relevant activity: Smart Grids,
Solar Energy, Sustainable Buildings, Bioenergy,
Marine Renewable Energy, Geothermal Energy.

Active organisations in Goal 7-related STI activities

No. of organisations in
publications

3717

International

103

National

330

International

29

National

No. of organisations in
Horizon 2020

No. of No. of
organisations in organisations in
Innovation Fund patents

National

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.
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Goal 7-related STI collaboration network presenting the TOP 15 Serbian institutions and TOP 15

FIGURE 33 international partners

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Konéar (Croatia)
ETRA I+D (Spain)

Kiwi Power (United Kingdom)

ASM (Poland)
Fraunhofer Soffiety (Germany)

Honeywell (Czech Republic)
Dunavnet

Hypertech (Greece)
Tecnalia @8I (Spain)

Security Coordination Ceptfe (SCC)
Gch Belit
Elektromreza Srbije (EMC) Eeograé.EIektrane

Iniversity of Li@Bljana (Slovenia)

Serbian Acade

Ni&

Universit a
Ministry of Education, Scienci

*ud Technological Development Islamic Azad .Vgrsity (Iran)

Nationaj cotlaboratio®t
University of .ya (Malaysia)

Energy Agency of Savinjska, .Ie&ka and Koroska (Slovenia)
North-West Croatia Regio. Energy Agency (Croatia)

German Corporation for . Coop. (Giz) (Germany)

International collaboratio®

@ universities @ Research organisations Private companies @ Public bodies @ Other

9000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 00

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Source: Authors’, based on Scopus (Elsevier), CORDIS, Innovation Fund and the EPO.



Chapter 6. Relation between the identified challenges, potentials and knowledge gaps and the Smart Specialisation priority domains in Serbia 103

Relation between the
identified challenges,
potentials and knowledge
gaps and the Smart

Specialisation priority

domains in Serbia

This chapter addresses the research question ‘How
do the identified challenges, potentials and knowl-
edge gaps relate to Smart Specialisation priority
domains in Serbia?’.

Firstly, it must be acknowledged that any sector
and any technology, through better practices, can
make a significant contribution to the Sustainable
Development Goals. For instance, better labour
practices in the priority areas can have positive
impacts on Goals 1, 3, 5, 8, 9 and 11. Better envi-
ronmental practices can have positive impacts on
goals 3,6,7,11,12, 13, 14, 15.

Beyond these general relationships, which can be
true for any sector anywhere, the current analysis
will take a narrower look at the identified challeng-
es, potentials and knowledge gaps and the Smart
Specialisation priority domains in Serbia, based on
the STI analysis.

Generally, the complex nature of the SDG challeng-
es will require formal support and quadruple-helix
orchestration since market incentives may be in-
sufficient to steer activities in the desired direction.

Two main directions of action can be identified to
address the main challenges within SDGs, and/or
to pursue opportunities within the framework of
the SDGs from the S3 priority domains:

o pull capacities from the S3 priorities towards
the main challenges in the context of the SDGs;

9 steer and exploit the innovation potential in
the S3 priorities towards the SDGs, even if some
of these are not priority challenges in Serbia.

In the first case, new investments, new policy
measures and new international collaborations
can be necessary to address the challenges. In the
second case, market incentives (particularly at in-
ternational level) should be the main driver of new
innovations and developments.

Transversally, beyond technological innovation
and business development in the context of Smart
Specialisation, SDG-oriented transformations
must engage in responsible practices (anticipa-
tion, reflexivity, inclusion and responsiveness*!),
foster social innovation and be coupled with pro-
gressive public policies. This is especially true for
higher-priority Goals 1, 4 and 10, which, as shown
below, only have an indirect innovative input from
the Serbian S3 priorities.

Serbia Smart Specialisation Strategy (4S)
priority domains

m Information and Communication Technolo-
gies

Custom Software Development

41 Stilgoe, J, Owen, R. & Macnaghten, P, ‘Developing a
framework for responsible innovation’, Resources Policy,
Vol. 42, 2013, pp. 1568-1580.
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Software Solutions Development

m Food for Future
High Tech Agriculture
Value Added Food Products
Sustainable Agri-food Production

m Creative Industries
Creative Audio-Visual Production
Video Games and Interactive Content
Smart Packaging

m Future Machines and Manufacturing Sys-
tems

General and specific purpose machines

Information in the Smart Management Ser-
vice — Industry 4.0

Smart Components and Tools
m Energy Efficient and Eco-Smart Solutions
m Key Enabling Technologies

Table 43 presents an analysis of the relationship
between STI potential and gaps with the four verti-
cal and two horizontal S3 priorities. It also provides
a short risk assessment that can help establish
principles in the STI roadmaps for the SDGs. It is
primarily based on the nature and orientation of
the goals’ targets, and on the finer-grained STI po-
tential and knowledge/competence gap analysis.

Several of these opportunities were identified by
representatives of the S3 working groups corre-
sponding to the four S3 priorities during the Smart
Specialisation for Sustainable Development Goals
pilot activity workshop in Serbia, Belgrade, on 27
February 2020.

TABLE 43

S3 priority

Potential impact on the main challenges resulting from the
SDGs in Serbia

Information and Communi-
cation Technologies

m Custom Software Develop-
ment

m Software Solutions Develop-
ment

Potential and opportunities

As a transversal priority domain, ICT can play a horizontal role in
supporting technification*? and innovation (Goal 9) and improving
employment (Goal 8). During the participatory workshop in Bel-
grade, representatives of the Smart Specialisation ICT working
group cited the following specific SDG-oriented opportunities.

Supporting the capacity-building and development of the sections
of society which thus far are less digitised, addressing the digital
divide. With adequate education, training and labour policies, ICT
can produce major economic traction and employment opportuni-
ties addressing poverty (Goal 1) and inequality-inclusion (Goal 10)
challenges for minorities, population with disabilities and women
(Goal 5).

Supporting the digitalisation of the public administration, which
has a key role in providing common goods and services essential
for achieving the SDGs.

42 The action or fact of making technical; the adoption or imposition
of technology or technical methods (Oxford University Press English
Dictionary).
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Key ICT-related STI opportunities are open, and already being pur-
sued by Serbian companies, in Education (Goal 4) - notably through
distant and digitally-enhanced learning (see the finer-grained STI
analysis for further details).

A large area of opportunity lies in Good Health and Well-being
(Goal 3), through medical devices, e-health and digital health.

Similarly, the medium-priority challenges of Goal 7. Affordable and
Clean Energy and 11. Sustainable Cities and Communities, which
already present a strong STI ecosystem, offer considerable opportu-
nities for ICT, particularly in the domains of energy efficiency, smart
grids, smart cities and sustainable and efficient transportation.

Gaps

As shown in the finer-grained STI analysis, the discipline of Com-
puter Science presents a lower specialisation index in SDG-oriented
activities than in the EU-27 and EU-13 countries, in particular. To
address this gap, the ICT sector must grow in size and/or focus
more attention on SDG-related topics. Nevertheless, this can have
an impact on the sector’s external competitiveness.

Although many ICT-related projects can be identified in Horizon
2020 and the Innovation Fund programmes, very few of them are
related to higher-priority challenges in Goals 1 and 10. From a
policy point of view, further support for societal challenge-oriented
and social innovation ICT activities could be advisable.

Risks

The main risks associated with ICT in the context of the SDGs are
related to automation, potentially leading to unemployment in tra-
ditional and lower-added value sectors, low quality employment
in some categories, income inequality and the digital divide. Ad-
equate corporate, labour and education policies are necessary to
guarantee the positive directionality of ICT development in the con-
text of the SDGs.

Food for Future Potential and opportunities
m High Tech Agriculture This is a clear connection between Smart Specialisation priori-
® Value Added Food Products ty domain and the STI capacities and opportunities related to the

SDGs. Opportunities in Goal 2. Zero Hunger are present in innova-
tions related to agricultural and food industry machinery, improved
production processes and new food products, with contributions
from Mechanical Engineering, Chemistry and Biotechnology.

m Sustainable Agrifood Pro-
duction

During the participatory workshop in Belgrade, representatives of
the Smart Specialisation Food for Future working group cited the fol-
lowing specific SDG-oriented opportunities identified during the EDP.

Goal 2 targets 2.3, 2.4 and 2.5 as SDG-oriented development path-
ways for the sector. The following extractions summarise these
pathway opportunities:

m ‘By 2030, double the agricultural productivity and incomes of
small-scale food producers, in particular women, indigenous
peoples, family farmers, pastoralists and fishers, including
through secure and equal access to land, other productive re- -
>
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sources and inputs, knowledge, financial services, markets and
opportunities for value addition and non-farm employment’;

m ‘By 2030, ensure sustainable food production systems and im-
plement resilient agricultural practices that increase productivity
and production, that help maintain ecosystems, that strengthen
capacity for adaptation to climate change, extreme weather,
drought, flooding and other disasters and that progressively im-
prove land and soil quality’;

m ‘By 2020, maintain the genetic diversity of seeds, cultivated
plants and farmed and domesticated animals and their related
wild species, including through soundly managed and diversified
seed and plant banks at the national, regional and international
levels, and promote access to and fair and equitable sharing of
benefits arising from the utilization of genetic resources and
associated traditional knowledge, as internationally agreed’.

At the intersection of the Food for Future priority and Goal 2. Good
Health and Well-being, safe, healthy and functional food are clear
areas of opportunity. In that sense, ‘biomedicine’ was incorporated
into the priority during the EDP.

Climate change (Goal 13.) is seen as a threat, and the sector is
aware that it is not technologically prepared to address it.

Responsible consumption and production is also of interest, both
as a transversal lever for sectoral improvement as well as to pur-
sue specific market opportunities. In general, through better en-
vironmental practices and Sustainable Agri-food Production, this
priority can help address challenges in medium-priority goals - 6.
Clean Water and Sanitation and 7. Affordable and Clean Energy
- as well as having an indirect effect on lower lower-priority chal-
lenges Goals 12. Responsible Consumption and Production, 13. Cli-
mate Action, 14. Life Below Water and 15. Life on Land.

Through rural development, Food for Future can have a positive
impact on higher-priority challenges Goal 1. No Poverty and 10.
Reduced Inequalities.

Engineering and Chemistry are the two disciplines where Serbia
presents relative strength.

Gaps

The first gap is that, although the Goal 2-related STl ecosystem is ac-
tive and entrepreneurial, it lacks critical mass in the scientific domain
(small specialisation index vs EU-13 countries) and impact: only 7%
of Goal 2-related publications have been published in the TOP10%
journals, below the average for the rest of the goals (10.2%).

Growth in the Goal 2-related scientific system and increased re-
search collaboration with foreign partners may be necessary to ex-
ploit all transformation opportunities.

In particular, there is a gap in Goal 2-related scientific activities in
Environmental Science and Social Sciences, which, additionally, could
improve the embeddedness and impact of the Food for Future STI
activities in the territory.
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Risks

The main risks associated with Food for Future in the context of the
SDGs are related to automation and environmental impact, poten-
tially leading to unemployment in traditional and lower value-added
sectors, the destruction of rural livings and income and territorial
inequality. Adequate corporate, labour, environmental and cohesion
policies are necessary to guarantee the positive directionality of
these techno-industrial developments in the context of the SDGs.

Creative Industries Potential and opportunities

The design and production of interactive content for educational
and training purposes can have a crucial impact on higher-priority
Goal 4. Quality Education, in the top targets in particular:

m Creative Audio-Visual Pro-
duction
m Video Games and Interac-
tive Content ® by 2030, ensure equal access for all women and men to af-
® Smart Packaging fordable and quality technical, vocational and tertiary education,
including university;

m by 2030, substantially increase the number of youth and adults
who have relevant skills, including technical and vocational
skills, for employment, decent jobs and entrepreneurship.

During the participatory workshop in Belgrade, representatives of
the Smart Specialisation Creative Industries working group cited
the following specific SDG-oriented opportunities related to:

m measures for a reduction in energy consumption in audio-visual
productions, in alignment with Goal 7;

® measures for a reduction in waste production in audio-visual
productions (e.g. Green Filming), in alignment with Goal 12;

® Smart and green packaging, in alignment with Goal 12.

There is widespread awareness in the sector of the huge waste pro-
duction related to packaging. STI activities in smart packaging can
bring value in the context of safe and quality food (Goals 2 and 3) as
well as a positive environmental impact on lower-priority challenges
— Goals 12. Responsible Consumption and Production, 13. Climate
Action, 14. Life Below Water and 15. Life on Land. It was comment-
ed that adequate legislation could help align actors and accelerate
transformations, particularly on the side of the consumer.

As with the ICT sector, the Creative Industries can play a horizontal
role in supporting innovation (Goal 9) and improving employment
(Goal 8). With adequate training and labour policies, they can produce
major economic traction and employment opportunities addressing
inequality-inclusion (Goal 10) challenges for minorities, populations
with disabilities and women (Goal 5).

Gaps

As shown in the finer-grained STI analysis, the discipline of Arts

and Humanities (which includes Design, Fine Arts and Applied Arts)

presents a lower specialisation index in SDG-oriented activities

than in the EU-13 and EU-27 countries, in particular. To address

this gap, the Design and Applied Arts sector must grow in size and/

or focus more attention on SDG-related topics. Cultural and social

innovation, engaged in local communities and challenges, can be a

strong driver in this regard.
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Future Machines and Manu-
facturing Systems

m General and specific purpose
machines

®m Information in the Smart
Management Service - In-
dustry 4.0

® Smart Components and
Tools

Potential and opportunities

Future Machines and Manufacturing Systems play a horizontal role
in supporting technification in industry and innovation (Goal 9) and
improving employment (Goal 8).

STI capacities, activities and technologies related to this priority
can contribute to Goal 11. Sustainable Cities and Communities,
which already presents a strong STI community. This could be an
area of international competitiveness for the economy.

Future Machines and Manufacturing Systems can also support the
technification of the agricultural sector, complementing the inno-
vations in Food for Future and contributing to Goal 2. Zero Hunger.

Better production processes and industrial efficiency gains can
have positive direct impacts on the environment, particularly in re-
lation to water pollution (Goal 6), energy efficiency (Goal 7) and
responsible production (Goal 12), and, indirectly, on the ecosystem
(Goals 13, 14 and 15).

To support these transformations, SDG-oriented Engineering ca-
pacities in the country appear to be on par with EU-27 and EU-13
countries.

Gaps

The main gap is a notably low scientific specialisation in necessary
disciplines such as Computer Science, Mathematics, Materials Sci-
ence and Physics, as well as in Business and Management.

Furthermore, Serbian institutions have difficulty in competing in
H2020’s pillars of Excellent Science, Industrial Leadership and In-
novation in SMEs, which demonstrates a possible gap in applied
sciences and advanced technologies.

For these reasons, this seems to be a domain where investment
and further international collaboration are necessary.

Risks

The main risks associated with Future Machines and Manufactur-
ing Systems in the context of the SDGs are related to automation,
potentially leading to the destruction of employment in traditional
and lower-added value sectors, income inequality and the digital di-
vide between leading companies and the rest of the private sector.
Adequate corporate, labour and education policies are necessary
to guarantee the positive directionality of these techno-industrial
developments in the context of the SDGs.

Energy Efficient and Eco-
Smart Solutions

Potential and opportunities

This is a clear connection between Smart Specialisation and the STI
capacities and opportunities related to the SDGs. During the partic-
ipatory workshop in Belgrade, this priority domain was identified by
stakeholders as a transversal lever for SDG-oriented transforma-
tions in all sectors and vertical priority areas.

This is directly connected to Goal 7. Affordable and Clean Energy,
and more loosely connected to Goals 11 and 12, which all present
strong and entrepreneurial STI ecosystems.
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The potential is demonstrated by the high impact of related Ser-
bian publications, the capacity to compete in Horizon 2020, the
share of Innovation Fund projects and the large number of related
patents.

Biotechnology can support the production of energy from agricul-
tural produce and waste. As such, it can provide opportunities re-
lated to Goal 2. Zero Hunger.

Energy Efficient and Eco-Smart Solutions can have an indirect pos-
itive impact on most social and environmental related goals, in
particular Goals 8, 9, 13 and 15.

Gaps

The scientific system related to Goal 7 is particularly small, yet
of great quality. Further investment to support the growth of the
STl ecosystem, as well as wide collaboration with foreign partners,
could be necessary to achieve the desired impact and reach.

Again, Serbia presents a weakness in basic and applied sciences
disciplines (Physics, Materials Science, Computer Science, Bio-
chemistry, Genetics and Molecular Biology) that could hamper the
efforts.

This gap is further demonstrated by the difficulty in competing in
Excellent Science and Industrial Leadership calls in Horizon 2020.

Key Enabling Technologies i Potential and opportunities

i Key Enabling Technologies can play an important role in address-
ing Goals 2, 3,6, 7,8,9, 11, 12 and 13. Serbia presents a relative
strength in Engineering, Chemistry and Chemical Engineering.

Gaps

In most goals, Serbia presents weaknesses (lower specialisation
index, relatively low impact, difficulty in competing in Excellent Sci-
ence and Industrial Leadership calls in Horizon 2020) in basic and
applied sciences disciplines (Physics, Materials Science, Computer
Science, Biochemistry, Genetics and Molecular Biology, Immunolo-
gy and Microbiology)

Risks

Technology is neutral; it can have positive, negative and unex-
pected effects on society and the environment. Anticipation and
directionality are key to guarantee positive welfare development
pathways. Responsible research and innovation practices (inclu-
siveness, participation, dialogue with representative stakeholders)
can help steer technological development in the right direction, and
adequate corporate, labour and education policies are necessary to
understand, address and mitigate the potential negative effects of
technology-based transformations.
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As a summary of the previous table, the poten-
tial impacts of the Smart Specialisation priority
domains in the key challenges in resulting from
the SDGs in Serbia are synthetically listed below.
Potential and opportunities are classified into di-
rect and indirect. Direct potential and opportu-
nities correspond to specific areas of innovation
or application in the priority domains that tackle

TABLE 44

SDGs in Serbia

challenges within the SDGs directly — through sci-
ence, technology and innovation - in most cas-
es with economic or market potential for private
stakeholders. Indirect potential and opportunities
correspond to positive societal or environmen-
tal externalities which can be produced by the
direct ones, and/or to wider developments and
improvements in the practices of the priority do-

Summary of the potential impact of the S3 priorities on the main challenges resulting from the

Food for Future
Creative Industries
Future Machines and
Manufacturing Systems
Energy Efficient and
Eco-Smart Solutions
Key Enabling
Technologies

. No Poverty

. Good Health and Well-being

. Quality Education

. Gender Equality

. Clean Water and Sanitation

Goal 11. Sustainable Cities and Communities

i Goal 12. Responsible Consumption and Produc-
i tion

m Indirect Indirect Indirect Indirect

Indirect

i Indirect i Indirect | Indirect

Indirect

Indirect Indirect Indirect

Indirect Indirect Indirect

Source: Authors’, based on the Agenda 2030, the STI analysis and the Smart Specialisation for Sustainable Development Goals
pilot activity workshop in Serbia, Belgrade, on 27 February 2020.
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mains that help tackle ingrained challenges with-  and development pathways in the SDGs - Table
in the SDGs. 45 presents the top 3 S3 priority domains most
closely related to each goal. It is primarily based
on the nature and orientation of the goals’ targets,
and on the finer-grained STI potential and knowl-
edge/competence gap analysis.

Table 44 detail the potential, gaps and oppor-
tunities emerging from the Smart Specialisation
priority domains in connection with the SDGs. To
facilitate the reverse analysis — that is, the main
S3-related capabilities that can support innovation

Goal Most closely related S3 priority domains

1. No Povert Food for Future
. Y i Information and communication technologies

i Food for Future
i Energy Efficient and Eco-Smart Solutions

. Zero Hunger

i Information and communication technologies
i Food for Future

i g Quality Education Information and communication technologies H
P y i Creative industries (Education and training is transversal to all) :

i Information and communication technologies
i Creative industries (Gender Equality is transversal to all)

Food for Future (Sustainable Agrifood Production)
i Key Enabling Technologies (Biotechnology)

{ Energy Efficient and Eco-Smart Solutions
i Food for Future

(V)]

. Gender Equality

Transversal to all S3 priority domains

Transversal to all S3 priority domains
i Information and communication technologies

i Food for Future
i Information and communication technologies

Energy Efficient and Eco-Smart Solutions
¢ Information and communication technologies

Creative Industries (Smart Packaging)
i Food for Future (Sustainable Agrifood Production)

Energy Efficient and Eco-Smart Solutions
i Food for Future

i Creative Industries (Smart Packaging)
i Food for Future (Sustainable Agrifood Production)

: Food for Future (Sustainable Agrifood Production)
i Creative Industries (Smart Packaging)

16. Peace, Justice and Strong Institutions Transversal to all 53 priority domains

. Industry, Innovation and Infrastructure
10. Reduced Inequalities

11. Sustainable Cities and Communities

12. Responsible Consumption and Production

13. Climate Action

. Life on Land

Source: Authors’, based on the Agenda 2030, the STl analysis and the Smart Specialisation for Sustainable Development Goals
pilot activity workshop in Serbia, Belgrade, 27 February 2020.
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Conclusions and
proposed next
steps

In this study, a set of key challenges related to the
SDGs in Serbia have been identified at goal and
target level. For all of the goals, the most relevant
science, technology and innovation potentials and
gaps have been described. For the six higher-pri-
ority goals (1, 3, 4, 8, 9 and 10), and for two goals
with distinctive STI potential within the framework
of Smart Specialisation (2 and 7), the STI analy-
sis has been detailed with finer-grained informa-
tion and insights. Lastly, these findings have been
specified for the four vertical and two transversal
Smart Specialisation priorities, providing a double
entry analysis: from S3 to the SDGs and from the
SDGs to S3.

This wealth of evidence allows Serbian policy-mak-
ers and stakeholders to mobilise in two main di-
rections to address SDG-related challenges and to
pursue innovation and development opportunities
within the framework of the SDGs, as follows.

o In SDG challenges with sufficient capacities in
the Serbian STl ecosystem

a. Mobilise the knowledge and private sector in
pursuing SDG-oriented innovations, particularly
within the framework of the Smart Specialisation
priorities, benefiting from the entrepreneurial
discovery process and the funding and imple-
mentation of support programmes.

b. Mobilise and leverage the expertise of the
knowledge sector, the public sector and not-for-
profits in localising solutions to the SDG chal-
lenges in better public policy, social innovation
and social, economic and sustainability transfor-
mations.

e In SDG challenges presenting STI knowledge
or competence gaps within the Serbian STI eco-
system

a. Build capacities in the public, private and
third sector, which requires longer-term science
and innovation policy within the framework of
STl roadmaps for the SDGs.

b. Support partnerships with international ac-
tors to import skills and accelerate the capaci-
ty-building of local actors.

c. Leverage SDG-related assessments and pol-
icy design to advance scientific knowledge and
build linkages between the existing actors.

Simultaneously, in SDG-related topics which have
been found not to be of the highest national priori-
ty, Serbian STl actors can still find opportunities for
innovation and growth. In these areas, internation-
al competitiveness and leadership are essential,
in perfect alignment with Smart Specialisation’s
pursuit of a competitive advantage.

The complex nature of the SDG challenges requires
orchestration and a more diverse engagement of
quadruple-helix actors. New forms of transforma-
tive public policy, with the public sector and civic
society leadership role, may be necessary to ad-
dress the most wicked challenges, particularly in
areas where market incentives are missing. For
this, sharing experiences and capacities from in-
ternational partners that are already connected to
Serbian actors could be of great value.



In parallel, it must be noted that any sector can
make relevant contributions to the Sustainable
Development Goals, since all sectors are embed-
ded and have impacts on the economic, social and
environmental spheres. As such, beyond specif-
ic STI activities and policies, adequate corporate,
labour, discrimination, education, environmental
policies and regulations (amongst others), as well
as key infrastructures, are necessary to advance
the SDGs across the board.

Scientific and technological developments are in-
trinsically neutral. They can be used for good or for
bad and produce unplanned positive or negative
effects. In the context of the Agenda 2030, science
and innovation policy must be attentive to the di-
rectionality of innovation*® for which public debate
in a wider social engagement is necessary. Prin-
ciples and methods of responsible research and
innovation, open science and innovation, policy
transparency and, above all, diverse participation
can help steer innovation towards more inclusive
and sustainable development pathways, and make
the most of science, technology and innovation to
achieve the SDGs.

43 Schot, J. & Steinmueller, W. E., ‘Three frames for inno-
vation policy: R&D, systems of innovation and trans-
formative change’, Resources Policy, Vol. 47, 2018, pp.
1554-1567.
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TABLE A.1
Science technology and innovation analysis
Identification of main challenges resulting from the SDGs in | ...
Serbia . Horizon 2020 Innovation Patent
Publications . . .
project Fund project families
Goal . : :
: : % in
Documentar - GplesiiE ' slLvs  slLvs i TOP
Goal priority level rary i indicators vs EU-27 No. | 9% : —°° . i 10% NCI No. % No. | % No. | %
analysis i H i EU-27 : EU-13 : H H
leaders H i jour- H H
nals
Goal 1. No Poverty Higher Highly indicated Medium-sized gap 133 0.4% 0.89 1.35 6.1% 11 5 2.1% 1 0.6% 0 0.0%
Goal 2. Zero Hunger 13 22 9.2% 18 10.5% 38 5.4%
Goal 3. Good Health and Well-being 18 7 2.9% 10 5.8% 58 8.2%
Goal 4. Quality Education 0.8 5 2.1% 4 2.3% 0 0.0%
Goal 5. Gender Equality 0.9 2 0.8% 0 0.0% 0 0.0%
Goal 6. Clean Water and Sanitation 11 6 2.5% 0 0.0% 17 2.4%
Goal 7. Affordable and Clean Energy 14 32 13.3% 16 95.3% 64 9.0%
Goal 8. Decent Work and Economic Growth 1
Goal 9. Industry, Innovation and Infrastructure 13
Goal 10. Reduced Inequalities 13 6 2.5% 5 2.9% 0 0.0%
Goal 11. Sustainable Cities and Communities 14 44 18.3% 11 6.4% 25 3.5%
Sgsl 12. Responsible Consumption and Produc- 14 14 5.8% 16 93% 15 21%
Goal 13. Climate Action 13 29 12.1% 2 1.2% 38 5.4%
Goal 14. Life Below Water 1 3 1.3% 2 1.2% 3 0.4%
Goal 15. Life on Land 11 7 2.9% 3 1.7% 7 1.0%
Goal 16. Peace, Justice and Strong Institutions 1.2 16 6.7% 0 0.0% 4 0.6%
Goal 17. Partnerships for the Goals Medium Minimally indicated Medium-sized gap
Total (SDG-related) 6 625 21% 131 55% 70 41% 129 18%
Total (all) 31404 { 100% i 1 i 1 10.2% 1 240 100% 172 100% 708 100%
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As stated in the objective of the project, the aim
is to identify a set of key challenges connected to
the Sustainable Development Goals (SDG) and to
identify the scientific, technological and innovative
potential (STI) that can be mobilised to respond to
these challenges as part of the Smart Specialisa-
tion Strategy.

To achieve the above objective, a modular meth-
odology has been proposed by the JRC and further
developed in the report and is depicted in detail
in the following pages. The proposed methodolo-
gy comprises the following procedures (covered in
the indicated section of this Annex):

o identify the main challenges connected with
SDGs in Serbia by means of:

a. an analysis of the national SDG framework
in Serbia, including the main challenges indi-
cated in policy documents, strategies and other
relevant documents — presented in Section 1 of
this Annex,

TABLE A.2

Analyses

m What are the current national priorities to achieve the Agenda

a. a statistical assessment of the key challeng-
es resulting from the SDGs on the basis of inter-
national and national data sources covering the
indicators for SDGs - presented in Section 2 of
this Annex;

G retrieve Serbian STI records (e.g. publications,
research projects, patents) and identify those the-
matically related to the SDGs - presented in Sec-
tion 3 of this Annex;

G bridge the two analyses above;

Q measure knowledge gaps, identify STI po-
tentials and map the findings with the Serbian S3
priority domains - presented in Section 4 of this
Annex.

Thus, this Annex contains the methodology spec-
ification for all analyses constituting this study,
aimed at answering the following research ques-
tions.

Research questions being answered

2030 in Serbia?
m Which challenges resulting from SDG goals and targets are
most important in statistical terms?

m What are the knowledge gaps between the identified SDG chal-
lenges and STI potentials?

® Which international STI collaboration networks and partnerships
match the identified knowledge gaps and potentials?

m How do the identified challenges, potentials and knowledge gaps
relate to Smart Specialisation priority domains in Serbia?
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1. Methodology specification

of the module ‘Overview of
national priorities for the
implementation of the Agenda
2030 indicated in policy
documents, strategies and other
relevant documents’

This section presents the detailed methodology
carried out for the analysis of the national SDG
framework in Serbia, including the main challeng-
es indicated in policy documents, strategies and
other relevant documents. The main objective
of this module is the qualitative identification of
the main (highest-priority) challenges in Serbia. It
should be noted that, at the time of writing this
study, the Republic of Serbia had not published
any document establishing an official prioritisation
of challenges resulting from the SDGs in Serbia.
Having this is in mind, we designed a methodolo-
gy able to identify those challenges which gained
higher attention in documents issued by national
and external authoritative and expert sources - i.e.
State agencies, agencies of the United Nations or
specialised think tanks. Find below, the four-step
methodology followed.

o Selection of relevant documents. The final
selection of policy and strategic documents con-
sists of the combination of an initial set prepared
by the authors and the selection of documentation
provided by Serbian authorities. The documents
constituting the final selection are those which
match the following criteria:

a. have an encompassing perspective of the
SDGs*4, and

b. are authored by an authoritative source.

44 This leaves out numerous ‘vertical’ Republic of Serbia
strategies and policy documents, which, while covering
areas related to the SDGs (such as education, infrastruc-
tures or agriculture), cannot provide a transversal view of
the Serbian challenges due to their thematically-limited
scope.

The final selection of documents is presented in
Table A.3.

e Review of the selected documents by
identifying the main topics and challeng-
es connected to SDGs, as indicated in key
sections of the document (i.e. introductory
chapter, executive summary or conclusions).

9 Matching of the challenges identified in
the previous step with specific SDG targets
and goals. One challenge is considered to match
an SDG target if they are connected conceptually
by a broad or specific relation.

o Aggregation in a single indicator of the
results of the analysis for the three docu-
ments. To do so, for each SDG and each select-
ed document, we computed the ratio between the
number of targets indicated as a priority for the
policy document and the total number of targets
for that SDG (to control for the upward bias that
could be generated by the SDG with more targets).
This ratio provides the relative indication for each
SDG in each document analysed. Lastly, an aver-
age indication rate is computed for each SDG, so
that SDGs can be ranked according to their level of
indication in the three documents.

The results of the described process can be found
in Section 2.1 of this document: ‘Results of the
overview of national priorities for the implemen-
tation of the Agenda 2030 indicated in policy doc-
uments, strategies and other relevant documents’.
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TABLE A.3 Selection of documents

Year  Document i Authored by

{ Voluntary National Review of the :
i Republic of Serbia on the Imple- i Inter-Ministerial Working Group for Implementation of :

2019 mentation of the 2030 Agenda the 2030 Agenda in Serbia (IMWG)
¢ for Sustainable Development H

: ! Policy Support for Advancing SDG

i Progress in Serbia Promoting ) 5

2019 i Inclusive and Sustainable Growth : Inter-agency UN MAPS team
‘Leaving no-one Behind’

H ) ) Center for Advanced Economic Studies (CEVES)*¢ and

i 2018 : Serbia Sustainable Development the Swiss Agency for Development and Cooperation

Issues: A Baseline Review f (SDO)

45 The Inter-agency UN MAPS team gathered 21 interna-
tional experts from UN agencies, funds and programmes,
regional or HQ offices, including the UNDP, UNICEF, UN-
ESCO, UNECE, UNFPA, ILO, OHCHR, UNHCR, WHO, Dele-
gation of the European Union in the Republic of Serbia
and the World Bank Country Office in the Republic of Ser-
bia, under the leadership of UNDP and the UN Economic
Commission for Europe in Geneva.

46 CEVES is an independent think-and-do-tank dedicated to
the sustainable socio-economic development of Serbia
and the Western Balkans.

47 SDC is the agency for international cooperation of the
Federal Department of Foreign Affairs. The SDC is re-
sponsible for the overall coordination with other federal
authorities of development and cooperation within East-
ern Europe.
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2. Methodology specification

of the module ‘Statistical
assessment of the key
challenges resulting from

the SDGs on the basis of
international and national data
sources covering the indicators
for SDGs’

The statistical assessment of the key challenges
resulting from the SDGs is divided into two main
modules, described in detail below:

o construction of an SDG goal and target indi-
cators dataset for Serbia,

e statistical assessment of the key challenges
resulting from the SDGs.

2.1. Construction of an SDG goal and
target indicators dataset for Serbia

The construction of a dataset of SDG goal and
target statistical indicators allows us to quantify
Serbia’s statistically measurable social, environ-
mental and institutional challenges. The UN Agen-
da 2030 defines an official list of SDG indicators,
which has been used as the statistical framework
for the definition of the indicators used in this
study. At the time of writing of this report, meas-
uring SDGs achievement by means of the official
indicators is not a completely well-established
statistical procedure, since*®:

a. approximately 38% of the official indicators
proposed by the UN are conceptually clear, have
an internationally established methodology and
standards, but the data needed for their calcula-
tion is not reqgularly produced by countries (type
Tier II);

48 This assessment is based on Inter-agency and Expert
Group on Sustainable Development Goal Indicators -,
Tier Classification for Global SDG Indicators, 8 August
2019. Retrieved 15 December 2019 from https://un-
stats.un.org/sdgs/iaeg-sdgs/tier-classification/.

b. approximately 15% of the official indicators
proposed by the UN do not have an established
international methodology or standard which
define them (type Tier Ill).

Conversely, around 45% of the official indicators
are both methodologically well established and
data is regularly produced by countries (type Tier
[). The remaining 2% of indicators have a non-ho-
mogeneous level of availability.

The data on the official indicators as defined in
the UN Agenda 2030 has been obtained from the
United Nations’ Global SDG Indicators Database®.
The result has been the creation of a database of
available UN SDG indicators for Serbia and the EU-
27 countries for the 2014-2017 period, inclusive
of both. After finalising the process of data gath-
ering and processing, the availability of indicators
has been assessed based on the criteria that an
indicator is well-covered only if there are, at least,
six EU-27 countries with available data to permit
a proper benchmarking with Serbia. The result of
the assessment of the availability of indicators
and resulting target coverage for the mentioned
geographies and time span is Table A.4>°.

2.2. Statistical assessment of the key
challenges resulting from the SDGs

To discern which indicators/targets/goals may
need special attention (gap analysis), by identify-
ing the main challenges resulting from the SDGs
in statistical terms, each indicator has been com-
pared to a reference value integrating the EU-27
benchmarks.

49 United Nations, Statistics —~SDG Indicators Database. Re-
trieved 15 December 2019 from https://unstats.un.org/
sdgs/indicators/database/.

50 A complete list of targets not included in the statistical
assessment of the key challenges resulting from the
SDGs can be found in Additional material: SDG indicators
at target level - Statistical assessment of the challenges
resulting from the SDGs in Serbia.


https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/
https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/
https://unstats.un.org/sdgs/indicators/database/
https://unstats.un.org/sdgs/indicators/database/
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TABLE A.4 Target coverage in the available indicators by goal

Number of

Percentage

Goal N:z:::s°f targets cov- of targets
ered covered
1. No Poverty 7 5 71%
zzemHunger ................................................................................................... 8 3 ............................. 38% .............
3G°odHealthandWeu_bemg ................................................................ 13 .............................. 12 ............................ 92% .............
4QuahtYEducatlon ...................................................................................... 10 ............................... 4 ............................. 4 0% .............
SGenderEquahty 9 2 ............................. 22% .............
sc[eanwaterandsamtaﬂon ................................................................. 8 5 ............................. 63% .............
7Aﬁordableandaean£nergy 5 2 ............................. 4 O% .............
8DecentworkahdEconomICGthh ................................................ 12 6 ............................. 50% .............
9Industry’lnnovatlonandInfrastructure ........................................ 8 6 ............................. 75% .............
IOReducedlnequahtles ............................................................................. lo ............................... 4 ............................. 4 0% .............
11Sustamablecltlesandcommumtles ........................................... 10 ............................... 4 ............................. 4 0% .............
12ResponsmleconsumptlonandPmductlon ............................... 11 3 ............................. 27% .............
lsc[lmateActlon 5 ................................. 1 ............................. 2 0% .............
14LlfeBelowwater .................................................................................... 10 O O ................
ISLIfeonLand ............................................................................................... 12 7 ............................. 58% .............
16Peace,lustlceandstrongInstltuuons ....................................... 11 6 ............................. 55% .............
17Partnersmpsforthe(ioals ................................................................ 19 ............................... 4 ............................. 21% .............

The distance to frontier score®! has been selected
to characterise the distance of a country to the
‘frontier’, which represents the best performance
observed on a dataset - in this case, the best per-
forming EU-27 countries in any given SDG target
indicator.

51 See: https://datacatalog.worldbank.org/distance-fron-
tier-score-Olowest-performance-100frontier-0.

Proceeding in this manner, it is possible to assess
how far Serbia is from achieving each of the SDGs
in comparison to the optimal scenario - that of the
frontier countries. In particular, the frontier value
has been established as value marking the 10th
percentile of the indicator’s distribution for the EU-
27 countries.

Following this procedure, the frontier value is set
based on actual national values, defined by sys-
temic conditions which can be further studied and
analysed.


https://datacatalog.worldbank.org/distance-frontier-score-0lowest-performance-100frontier-0
https://datacatalog.worldbank.org/distance-frontier-score-0lowest-performance-100frontier-0
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The Serbian degree of achievement (i.e. distance
to frontier) for each SDG target and goal has been
calculated as a weighted average of the scores
obtained for each indicator and underlying target,
respectively.

3. Methodological specification
of the module ‘Retrieval and
identification of Serbian STI
records thematically related to
the SDGs’

This section covers the methodological specifica-
tions and limitations that emerged from the pro-
cess of retrieving, processing and identifying the
Serbian STI records related to the SDGs.

3.1. Data sources used in the STI
analysis

The current project analyses data sources record-
ing the activities and results of research and in-
novation to provide key indicators and insights
supporting the identification of scientific, techno-
logical and innovative potential addressing the
main SDG-related challenges in Serbia.

Four main data sources are used in the analysis of
the SDG-related STI activities and results:

m scientific publications from Scopus, a
database of abstracts and citations of peer-re-
viewed literature, including scientific journals,
books and conference proceedings, covering re-
search topics across all scientific and technical
disciplines, ranging from Medicine and Social
Sciences to Arts and Humanities;

m EU-funded research and innovation
projects from CORDIS (Community Research
and Development Information Service), an open
repository of data on projects and beneficiaries
of the European Union’s Horizon 2020 research
and innovation programme;

m research and innovation projects funded
by the Serbian Innovation Fund. Projects from

the following programmes®? have been included
in the analysis: Mini Grants Program, Matching
Grants Program, Collaborative Grant Scheme
Program and Technology Transfer Facility (TTF)
Program;

m Serbian patents filed in any office in-
cluded in the European Patents Office (EPO)
Open Patent Services database. The EPO’s
Open Patent Services provide bibliographical
and legal status patent data from the main in-
tellectual property offices, including the Intellec-
tual Property Office of the Republic of Serbia.

The four science, technology and innovation data
sources provide a complementary view of SDG-re-
lated STI activities and products and, thus, of the
Serbian ecosystem capacities under the corre-
sponding SDG topics.

Scientific publications offer a view of the scientific
communities and disciplines related to each goal.
Horizon 2020 projects support the top science and
innovation activities, usually cooperative, while
the Innovation Fund supports innovative activi-
ties, predominantly of private companies. Lastly,
patents are an indicator of technological develop-
ment and assets in the country.

To allow for the publication and priority lag, sci-
entific publications and patents correspond to the
2014-2017 period, inclusive of both. For Horizon
2020, all available projects as of 31 December
2019 have been included, that is 2014-2019. For
the Innovation Fund, all projects financed between
2012 and 2019, inclusive of both, have been ana-
lysed, since 2012 and 2013 were particularly ac-
tive years for the fund.

Additional data sources have seldom been used to
provide a wider view of research and innovation
collaborative activities and organisations. Unlike
the four main sources above, these sources corre-
spond to activities and venues in specific thematic

52 The analysis does not include the Innovation Fund’s ‘In-
novation vouchers’ programme because the textual in-
formation describing the related projects is too small to
allow for a reliable SDG classification.
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TABLE A.5 Summary of the main data sources used in the STI analysis and number of records

Scope Source Criteria for inclusion AL G GEECiE =

Serbia
Scientific publications Publications with at least
o . . . . . 31 404
in internationally indexed Scopus (Elsevier) one author with a Serbi-
. - (2014-2017)
journals an affiliation
European Commis- CORDIS - Community Re-
sion-funded research ¥ H2020 projects with at 240
. . search and Development .
and innovation pro- : . least one Serbian partner (2014-2019)
. Information Service
jects
708
Open Patent Services - At least one Serbian (2014-2017)
Patents . .
European Patent Office inventor or applicant
[25 filed in the EPO]
National research and Innovation Fund Projects in the three 172
innovation projects selected programmes (2012-2019)
domains. As such, due to the risk of bias, they have m LIFE Programme projects available in
not been included in the main analysis of STI po- the COSME data hub, supported by the EU’s
tential and gaps. They will serve to provide more fund for the environment, nature and climate
detail and relevant venues and actors to mobilise action.

within their related areas of activity, particularly
in the identification of national and international
SDG-oriented STl collaboration networks. These
sources are:

3.2. Methodology to identify SDG-
related STI records

The taxonomies that characterise the STI docu-
ments indexed in the data sources listed in the
previous section are not aligned with one another
and, most notably, do not allow for an easy link-
m research and innovation (Thematic Objec-  age of the records to the SDGs*® to which they
tive 1) INTERREG projects in the Keep data-
base,

m Serbian clusters present in the European
Cluster Collaboration Network’s Cluster Organi-
sations Mapping Tool,

2 health-related projects financed by the 53 Some mild exceptions given by the H2020 projects fund-

. . , ed by some of the Societal Challenges pillar and patents
EU Health Programme, available in the EU's classified via the CPC scheme under the categories Y02

Consumers, Health, Agriculture and Food Execu- ‘Technologies or Applications for Mitigation or Adaptation
tive Agency (CHAFEA) database, against Climate Change’ and Y04S ‘Systems Integrating

Technologies related to Power Network Operation, Com-
m Creative Europe projects, financed by the munication or Information Technologies for improving
European Commission's framework programme the Electrical Power Generation, Transmission, Distribu-

tion, Management or Usage’. The limitations in this case
are that the scope of the challenges in H2020 may be
wider than that of the related SDG (e.g. H2020 - Health

to support the culture and audio-visual sectors,


https://www.scopus.com/
https://cordis.europa.eu/en
https://www.epo.org/searching-for-patents/data/web-services/ops.html
http://www.inovacionifond.rs/en/
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TABLE A.6

Scope Source

Summary of the additional data sources used in the STl analysis and number of records

Number of records -
Serbia
(2014-2017)

Criteria for inclusion

European Cluster
i Collaboration Network

Cluster organisations
: ! (ECCN)

Keep - EU projects data-
i base - European Com-
i mission

Projects supporting
cooperation across
i borders

least one Serbian partner

Industrial clusters locat-

ed in Serbia 24
; 52 ;
i (All Thematic Objectives) :
Interreg projects with at 0

(Thematic Objective 1, :
‘Strengthening research,
technological develop-
ment and innovation’)

Consumers, Health, Agri-
i culture and Food Exec-
i utive Agency (CHAFEA)
¢ - EU Health Programme

i Creative Europe - Euro-
i pean Commission

Cultural and creative
i projects

Executive Agency for

i Small and Medium-sized
i Enterprises (EASME) -

¢ LIFE Programme

Environment, nature
i and climate action
i projects

are thematically related. Luckily enough, textual
information describing the content, objectives and/
or specifications of each STl endeavour is provided
for records in the four main data sources. Addi-
tionally, in line with the Open Science and Open In-
novation principles, for all data except publications
(which are retrieved from a proprietary source),
this textual information and all other metada-
ta linked to each record is openly available. This
wealth of textual information can be exploited
to obtain a much deeper understanding of the
gathered documents and to categorise them into
classification schemes, which are not aligned with
their respective original taxonomies.

least one Serbian partner

Health projects with at

least one Serbian partner 3
i Creative Europe (and its
i predecessor programme) 50
i projects with at least one i
i Serbian partner :

LIFE projects with at 3

In this work, Natural Language Processing (NLP)
techniques were employed to automatically parse
the text of each STl document and to extract rel-
evant information that could be used to link the
documents to the SDGs. A controlled vocabulary
of key terms specifying the semantic content of
each SDG was used to identify pertinent terms in
the analysed texts and to classify the records into
the SDGs.

The SDG controlled vocabulary, which is openly
available in the Zenodo®* repository, was crafted
by SIRIS Academic during 2019. The methodology
followed to build the vocabulary is based on three

and SDG 3), that records may be linked to more than the
SDG suggested by the respective challenge. On the other
hand, the Y symbol for the CPC scheme only covers a
narrow section of SDGs and not all patents are classified
with the pertinent CPC symbol.

54 Duran-Silva, N, Fuster, E., Massucci, F. A. & Quinquilla,
A., A controlled vocabulary defining the semantic pe-
rimeter of Sustainable Development Goals, Version 1.2,
[Data set] Zenodo, 2019. https://doi.org/10.5281/ZE-
NODO0.3567768.


https://reporting.clustercollaboration.eu/all
https://reporting.clustercollaboration.eu/all
https://keep.eu/
https://ec.europa.eu/chafea/health/programme/index_en.htm
https://ec.europa.eu/culture/creative-europe
https://wayback.archive-it.org/12090/20210412123959/https://ec.europa.eu/easme/en/
https://doi.org/10.5281/ZENODO.3567769
https://doi.org/10.5281/ZENODO.3567769
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main steps, which combine manual validation with
machine learning and Artificial Intelligence tech-
niques:

o via qualitative research, a manual selection of
pertinent terms for each target/goal is performed;

e different methods based on machine learning
and Artificial Intelligence are used to enrich the list
of terms;

9 a manual validation of the whole collection of
terms is performed.

The terms compiled in the SDG controlled vocabu-
lary were searched within the textual fields of the
STl documents to link each record with the respec-
tive SDG: the presence of a controlled vocabulary
term was assumed to be a positive link between a
text and the SDG.

It is relevant to stress here that, within this ap-
proach, texts could be linked to more than one
SDG. However, because all analysed texts were
relatively short abstracts or descriptions of the STI
endeavours, which synthesised the respective key
aspects, redundancy and noise are kept at bay. To
maximise matching between the terms and the
analysed texts, a few technical tricks were adopt-
ed. First of all, words within terms in the vocabu-
lary were allowed to be separated by up to three
words: for instance, the methodology allowed the
lexeme ‘sustainable development’ to match the
sequence ‘sustainable paths towards develop-
ment’. Secondly, terms in the vocabulary as well
as the analysed texts were lemmatised so that all
words were conducted to a canonical and common
form, e.g. all plurals to singular and all verbs to
the infinitive form. These two features dramatical-
ly increased the effectiveness of using the con-
trolled vocabulary to link texts to the SDGs. Lastly,
in the case of patents where the applied jargon is
highly technical and the presence of the controlled
terms is lower, more advanced matching methods
between the vocabulary terms and the texts were
also applied. These are based on what are known

as word-embedding algorithms®®, which allow a
looser word-to-text association and which would
yield a match for cases where sentences look ‘sim-
ilar’ to a given word, but the word per se does not
appear. Owing to this less strict protocol, all results
were manually assessed in this case.

3.3. STl contributions to the SDGs
- limitations, considerations and
methodological adaptations to the data

It is necessary to understand that scientomet-
rics-based analyses are particularly sensitive to bi-
ases due to the nature and the coverage of the data
sources. Data richness is fundamental to analytical
reliability and, consequently, to the robustness and
the level of detail of the qualitative conclusions ex-
tracted from it. The following list presents some of
the main limitations and considerations that can
fundamentally affect the analysis and policy con-
clusions of the SDG/S3 analysis and priority-setting
exercise using such STI data sources.

o Bias against lower-technology sectors,
traditional sectors and non-technological
innovation. Several data sources compiled in
the table above are biased towards the natural
sciences and technological innovations. The rel-
ative absence of non-technological research and
innovation activities (which can play an essential
role in Smart Specialisation as well as in STI road-
maps for the SDGs), and the lower propensity to
publish, to protect intellectual property and to par-
ticipate in R&D projects of lower-technology and
traditional sectors, have to be taken into account
and weighted in.

9 2. Trade-off between international im-
pact and local engagement. In scientific publi-
cations, in particular, actors may face a trade-off
between pursuing research for international rele-
vance (as demonstrated by publishing in top in-

55 Mikolov, T, Chen, K, Corrado, G. & Dean, J. Efficient
Estimation of Word Representations in Vector Space,
2013. Retrieved 14 August 2019 from https://arxiv.org/
abs/1301.3781.
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FIGURE A.1 Summary of the process and method to identify SDG-related STI records

1

Understand the scope
of each SDG

- Manual seed

- Ontologies

Testing

ternational journals) and engaging in projects
and activities in their vicinity, notably related to
non-frontier R&D and social innovation. Traditional
scientometric measures (such as the impact factor
or the number of citations) may neglect major lo-
cal contributions to achieving the SDGs.

9 3. Low number of records hindering a
richer / finer-grained characterisation of
some goals or SDG-related topics, particularly
for the sparser data sources.

o 4. Goals with especially unspecific vo-
cabulary. The identification of SDG-related STI
records is based on a controlled vocabulary that
describes the different goals. Unfortunately, some
goals are described by semantics which are very
similar to the intrinsic semantics of the science,
technology and innovation domain. On these occa-
sions, the SDG classification is unreliable, and may
yield haphazard results.

For the reasons above, some adaptations to the
general methodology have been necessary, de-
scribed individually below.

o The Innovation Fund is restricted to Serbia.
As such, there cannot be EU-27 or EU-13 baselines
to compute specialisation indicators. Consequent-
ly, STI potential is identified from Innovation Fund
projects when there is a relative critical mass of

2

Build a controlled
vocabulary for each
SDG

- ML/NLP - co-occurence and
semantic similarity

3

Identify texts with
(contextualised) terms
of the vocabulary

Testing

activities or records related to an SDG, and a gap
is identified if there is a relative absence of activi-
ties. Thus, the number and share of records, not a
specialisation index, was used as an indicator for
Innovation Fund projects.

e The plan was to perform the specialisation
analysis on patents filed at the European Patent
Office, for Serbian actors and for EU-27 and EU-13
actors, providing homogeneous data perimeters.
While numerous patents filed by Serbian actors
have been identified (708), most of them corre-
spond to the IP Office of Serbia and only 25 pat-
ents were found to be filed at the European Patent
Office by Serbian actors - too few to provide relia-
ble indicators on the relative specialisation of the
patent portfolios of Serbia and the benchmark ge-
ographies. For this reason, the number and share
of records, not a specialisation index, will be used
as indicators for patents®®.

9 Goal 8. Decent Work and Economic
Growth aims to ‘promote sustained, inclusive and
sustainable economic growth, full and productive’.

56 Nevertheless, absence of evidence is not evidence of
absence. As an example, the absence of patents relat-
ed to SDG 5. Gender Equality is most probably due to
the non-technological nature of this goal, rather than a
knowledge gap in Serbia.
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Research and innovation funding programmes, on
many occasions, also have these objectives. The
vocabulary describing Goal 8, and the vocabulary
describing R&l projects and intellectual property
records can be quite similar, for instance in key-
words such as ‘technological upgrading’, ‘inno-
vation’ or ‘economic growth’. For this reason, the
classification of Horizon 2020 and Innovation
Fund projects as well as patents has not been per-
formed for Goal 8.

o Goal 9. Industry, Innovation and In-
frastructure aims to ‘Build resilient infra-
structure, promote inclusive and sustainable
industrialization’. Research and innovation fund-
ing programmes, on many occasions, also have
these objectives. The vocabulary describing Goal
9, and the vocabulary describing R&I projects and
intellectual property records can be quite similar,
for instance in keywords such as ‘economic devel-
opment’, ‘scientific research’ or ‘research and de-
velopment’. For this reason, the classification of
Horizon 2020 and Innovation Fund projects and
patents has not been performed for Goal 9.

e Goal 17. Partnerships for the Goals is
complementary to the rest of the goals, focusing
on financing the SDG efforts, enhancing coopera-
tion in science, technology and innovation as well
as knowledge sharing, on capacity building and on
trade. This transversal and enabling nature ren-
ders the automatic identification of goal-related
STl records extremely difficult, and would certainly
yield a large number of false positives. For this
reason, Goal 17 is not included in the STI analysis.

4. Analytical methods and main
indicators

4.1. Analytical methods

The methods and data described in the previous
sections were used to link research efforts carried
out by Serbian actors to the SDGs and, in turn, to
measure the Serbian STI potential to tackle the
challenges resulting from the Sustainable Devel-
opment Goals. As well as potential, knowledge/

competence gaps have been identified in respect
to benchmark geographies (EU-27 and EU-13
countries), which serve as indicator baselines.

Gaps and potentials are, by definition, relative —
relative between SDG-oriented disciplines, tech-
nologies and sectors in Serbia; and/or relative
between Serbia and international partners and
competitors. According to the availability of na-
tional and international data (for publications, pro-
jects and patents), and the coverage and quality of
this data, different approaches have been used in
this analysis to measure potential and gaps.

When data is available for Serbia and other coun-
tries, the gap and potential analysis is performed
by comparing Serbia with EU-27 and EU-13 coun-
tries. This gap and potential analysis will rely on
the computation of the specialisation index®’, as-
suming there is a knowledge gap for SDG goals
where Serbia presents a lower specialisation index
with respect to the EU-baselines, and a knowledge
potential when Serbia presents a higher or com-
parable specialisation index with respect to the
EU-baselines.

Gaps and potentials should be read in relation to
the main challenges resulting from the SDGs in
Serbia, previously identified via the documentary
analysis and the statistical indicator assessment
of this study. In this sense, a Serbian STI not suffi-
ciently active in higher-priority goals (as indicated
by lower specialisation indexes) should be a rea-
son for concern in the achievement of the SDGs.

When data is sparse (i.e. when the total outputs
produced by the entity of interest is too low), the
specialisation index may suffer considerable fluc-
tuations. For this reason, in some cases the gap
and potential analysis will rely on rankings and

57 The specialisation index, also known as the ‘location quo-
tient’, measures how much a certain entity of interest (ei-
ther a specific institution or a geographical aggregation)
is specialised in a given domain with respect to a given
baseline. The specialisation is computed by normalising
the share of output produced in the domain of interest
by the entity over the share of output of the baseline
(usually a larger geography).
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the distribution of activities by goal and by oth-
er taxonomies, such as scientific disciplines (sub-
ject areas) or Horizon 2020 programmes. As an
illustration, Serbian publications in Goal 16. Peace,
Justice and Strong Institutions' represent 1.7% of
all publications in Serbia, this goal ranking 10th
among the 17 SDG goals. In comparison, Goal
16-related publications represent 2.0% of the to-
tal in EU-27 countries, ranking 7th, which indicates
a probable knowledge gap in relation to the EU in
topics related to this goal.

In this case, as an illustration, Serbia has a smaller
share (1.7%) and lower rank (10th) of publications
related to Goal 16. Peace, Justice and Strong In-
stitutions than the EU-27 countries (2.0%, ranking

7th), which indicates a probable knowledge gap in
relation to the EU in topics related to this goal.

All of the analysis and indicators above are per-
formed at SDG goal level. To obtain a finer-grained
understanding of the knowledge niches within the
SDGs, the original taxonomies of the different data
sources have been exploited, indicated in Table A.7.

Lastly, the notion of potentials and gaps goes
hand in hand with that of excellence. The ques-
tion here is, in fact, not only to understand wheth-
er there exists within the Serbian STl ecosystem
a critical mass to tackle the most pressing SDG
challenges, but also whether the ecosystem pos-
sesses the necessary capacities to address them.

[Sample] Distribution of scientific publications by goal and geography of interest (EU-27, Serbia,
FIGURE A.2 EU-13)

EU 27 SERBIA EU 13

3. Good Health and Well-being

7. Affordable and Clean Energy

3. Good Health and Well-being
(159 875 | 5.2%) (1 703 | 5.4%)

7. Affordable and Clean Energy

3. Good Health and Well-being
(20 873 | 4.1%)

7. Affordable and Clean Energy

(115 949 | 3.8%) (1000 | 3.2%) (18 407 | 3.6%)

13. Climate Action

11. Sustainable Cities and

13. Climate Action

(84 270 | 2.8%) Communities (973 | 3.1%) (13 598 | 2.7%)
11. Sustainable Cities and 13. Climate Action 11. Sustainable Cities and

Communities (73 918 | 2.4%)

(831 | 2.6%) Communities (13 483 | 2.7%)

9. Industry, Innovation and
Infrastructure (72 433 | 2.4%)

15. Life on Land
(63 316 | 2.1%)

16. Peace, Justice and Strong
Institutions (50 493 | 1.7%)

8. Decent Work and Economic
Growth (50 493 | 1.7%)

12. Responsible Consumption and
Production (48 250 | 1.6%)

6. Clean Water and Sanitation
(45 227 | 1.5%)

10. Reduced Inequalities
(43 903 | 1.4%)

2. Zero Hunger
(36 032 | 1.2%)

4. Quality Education
(29 545 | 1.0%)

14, Life Below Water
(27 038 | 0.9%)

5. Gender Equality
(15 148 | 0.5%)

1. No poverty
(14 592 | 0.5%)

15. Life on Land
(704 | 2.2%)

9. Industry, Innovation and
Infrastructure (668 | 2.1%)

8. Decent Work and Economic
Growth (614 | 2.0%)

6. Clean Water and Sanitation

' (590 | 1.9%) ’
X 12. Responsible Consumption and

Production (561 | 1.8%)

16. Peace, Justice and Strong
Institutions (522 | 1.7%)

4. Quality Education

I (434 | 1.4%) I

(423 | 1.3%)

5. Gender Equality
(136 | 0.4%)

1. No poverty

1 (133 | 0.4%) ’
14. Life Below Water

(126 | 0.4%)

15. Life on Land
(12 553 | 2.5%)

9. Industry, Innovation and
Infrastructure (11 732 | 2.3%)

12. Responsible Consumption and
Production (8 756 | 1.7%)

8. Decent Work and Economic
Growth (8 664 | 1.7%)

6. Clean Water and Sanitation
(8 637 | 1.7%)

16. Peace, Justice and Strong
Institutions (7 947 | 1.6%)

2. Zero Hunger
(5 852 | 1.2%)

10. Reduced Inequalities
(5 669 | 1.1%)

4. Quality Education
(5 442 | 1.1%)

14. Life Below Water
(3 164 | 0.6%)

5. Gender Equality
(1725 0.3%)

1. No poverty
(1 585 | 0.3%)
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TABLE A.7 Original taxonomies by data source

Source

Original taxonomy

Scientific publications

Patents

Horizon 2020 projects

Innovation Fund projects

Excellence is, however, an even more elusive con-
cept than potential/gaps, one which in the current
context can only be indirectly related to bibliomet-
ric impact, for publications, and to the capacity of
Serbian actors to obtain Horizon 2020 funding, a
high-quality threshold for any organisation.

4.2. Specialisation index (SI) — definition
and computation

The specialisation index indicates the relative
publication intensity of a geography of interest
(country, region, etc.) in a given domain of knowl-
edge in relation to a typically larger perimeter of
comparison (in the case of this study, the EU-13
and EU-27 benchmarks). Within the framework
of Smart Specialisation, this indicator provides
a comparison of the relative weight of each do-
main of knowledge in Serbia, in relationship to the
benchmarks, to understand whether or not Serbia
is specialised in a given domain of knowledge - in
this study, the SDG-related research topics.

The specialisation index is the result of a division,
composed of:

® numerator - percentage of scientific arti-
cles in the domain of knowledge (e.g. SDG-re-
lated topics) in Serbia with respect to the total
number of publications in Serbia,

m denominator - percentage of scientific ar-

(bibliometric) Subject areas

Cooperative Patent Classification (CPC)

Programmes

(adapted) Programmes

ticles in the domain of knowledge in the largest
perimeter (the EU-13, EU-27) with respect to the
total number of publications in this perimeter.

Thus, a specialisation index greater than 1 implies
a relative specialisation of the geography of in-
terest in this domain of knowledge. For example,
a Sl of 2 means that the geography of interest
(i.e. Serbia) publishes twice as much as the largest
perimeter (i.e. the EU-13, EU-27).

The specialisation index of a domain of knowl-
edge (e.g. SDG-related topics) can be formalised
as follows:

Serbia Serbia

SI _ ni / ntotal

i nEU*lS,EU*27/ nEU*13,EU727
i total

where n>*™2 corresponds to the number of scien-
tific publications in the domain of knowledge i
in Serbia, Nym® represents the total number of
scientific publications in Serbia, N™®*" corre-
sponds to the number of scientific publications in
the domain of knowledge i in the largest perim-
eter (the EU-13 and EU-27) and Mg ™™’ repre-
sents the total number of scientific publications in
the EU-13 and EU-27.
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4.3. Normalised citation impact (NCI) -
definition and computation

The normalised citation impact NCI' is a bib-
liometric measure to assess the impact of the
publications of a given entity (which could be a
knowledge domain, institution, region, etc) in
comparison to some reference geography. It is
normalised since it takes into account the expect-
ed impact (i.e. the citations-per-paper) within the
relevant fields. Note that NCI' can also be ap-
plied to single publications to measure the impact
of a single, specific paper.

To calculate the normalised citation impact
( NCI' ) of an entity (e.g. SDG-related topics) for
a given time window ( T ) compared to a refer-
ence geography (in the case of this study, Serbia),
we need:

TABLE A.8

m  alist of categories C={f=1..N}
m  atime window T={t=y .y}

m the list of publications P produced by/in
entity i , for each category f , in each year
t

m the citations received by/in entity i , for
each category f ,ineachyear t

m the expected citations-per-paper of the ref-
erence geography €, , for each category f ,
in each year t . In this study, this corresponds
to the average number of citations per paper in
Serbia (for each category f ,ineachyear t ).

Ref. country cita-

Discipline PY No. of publications Citations R
: : ) : . tion avg.
-I C
f t ft €,
Physics, Nuclear 2010 1 000 24.42
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Table A.8 illustrates the citations of some entity
which had some publications in the field of Nu-
clear Physics between 2010 and 2015. The enti-
ty is being analysed in the context of a reference
country.

Making use of these given data, one can proceed
to calculate the NCI' .

Practical steps to calculate the NCI of an en-
tity i

1. First, calculate the 'Non-normalised' citation
impact Cl; of the entity i , for each category
f

N
Clf = Z —_
t=y, €

The above quantity tells us how many papers pub-
lished by/in entity have been cited with respect
to what is expected within the field, without nor-
malising the number of papers published by/in the
entity. To calculate Cl; , we first compute the ra-
tios Cf, /s :

Cr/Cn

(Reference geography)

Then we obtain the citation impact Cl; .

Citation impact with respect to the reference
: country :

2. Normalise by total amount of papers

f=1 t=y,

produced by the entity i inthe time window, to

finally obtain the NCI'" :

N i Nc i
NCI'= sz*yle, = zf:l.CIf
z_f:]_ Zt:ylp.lﬁ N

Using this formula, we can normalise the citation
impact presented above and finally obtain the NCI
of entity i in comparison to a reference country.

Citation impact with respect to the reference
: country :

Baselines have been obtained from the SCImago
Journal & Country Rank [Portall.
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