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Abstract

The quality of the innovation system and resilient and sustainable (educational,
transport, information and communication) infrastructure are the most important
determinants of sustainable development at the national level. The development that
includes the transition to a knowledge-based economy implies sustainable development
of the nations with the improvement of well-being. The aim of this paper is to point
out the importance of specific indicators of industry, innovation and infrastructure
as possible limiting factors of sustainability. The analysis is based on indicators of
the 9 Goal of sustainable development for Serbia and five neighbouring countries
for the period from 2017 to 2022. It will be concluded about the key advantages and
disadvantages of analysed countries in relation to this goal of sustainable development.

Keywords: innovation, sustainability, Serbia, neighbouring countries, comparative
analysis
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KOMITAPATUBHA AHAJIM3A ITPUBPEJE, UTHOBALIUJA 1
NH®PACTPYKTYPE CPBUJE U 3EMAJBA Y OKPYXEBY KAO
JETEPMUHAHTE OJAP KUBOCTHU

ArqncTpakT

Kesanumem unosayuonoe cucmema u omnopua u o0paicuea (00pasosHa, mpanc-
NOpMHA, UHGOPMAYUOHA U KOMYHUKAYUOHA) UHDPACMPYKMYpPA €y HAjeadcHuje
demepmMuHanme 00pICUBOS PA360ja HA HAYUOHATHOM HUBOY. Pazeoj koju yKmyuyje
npenazaK Ha eKOHOMUJY 3ACHOBAHY HA 3HAIY NOOPA3YMEBA 0OPIICUBU PA36O] HA-
yuja y3 nobowuare onazocmarea. L{um 0602 pada je oa ykadce ma snauaj cne-
yuuunux unouxkamopa npugpede, unosayuja u ungpacmpykmype kao mozyhux
oepanuyasajyhux gaxmopa oopoxcusocmu. Ananusa je 3acHo8aHa HA UHOUKAMO-
puma ,, [lesemoe yusma oopacusoe passoja’* 3a Cpoujy u nem 3emama y OKpysHcersy
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3a nepuoo 00 2017. 0o 2022. 2ooune. Yrazahe ce u Ha Kwyute npeOHOCU 1 HeOOC-
mamxe aHAIU3UPAHUX 3eMAbA Y OOHOCY HA 084] Ylb 00PAHCUBOR PA3EOJd.

Kwyune peuu: unosayuja, oopoicusocm, Cpouja, 3emme y OKpyicery, KOMna-
pamusena ananusd

Introduction

One of the important goals of sustainable development refers to the improvement
of research activity, innovation systems of countries, the adoption of new technologies
and the development of industrial enterprises with a qualified workforce. It is about
the 9th goal of sustainable development, which is based on resilient (educational,
innovation, information, communication, transport) infrastructure and encouraging
inclusive industrialization. Inclusive and resilient industrialization implies the transition
from the agriculture sector to the manufacturing sector, in order to meet the 2030 target
and encourage investment in scientific research and innovation. This goal requires
calculation on the basis of 7 indicators based on certain data from different official
databases. In order to achieve the goals related to the determined indicators, specific
targets were defined which should be achieved by a certain period of time. These targets
indicate practical goals that are expected to be realized, especially in developing and
least-developed countries.

The paper will presenta comparative analysis of indicators of industry, infrastructure
and innovation in Serbia and neighbouring countries (Serbia, Bulgaria, Croatia, North
Macedonia, Bosnia and Herzegovina, Albania) in order to see the key limitations in
achieving Goal 9 of sustainable development, especially through a comparative analysis.
This analysis will enable an overview of the indicators in which certain countries of the
region are the worst, and which represent their advantages in relation to other countries
in the surrounding area.

1. Literature review

Goal 9 - Industry, Innovation and Infrastructure within Sustainable Development
Goals (SDGY9) is founded on resilient and sustainable innovation, as well as other
infrastructure that allows for affordable and equitable access for all as well as inclusive
and sustainable industrialization. It seeks to include small businesses in value chains
as a crucial source of national innovation (Cvetanovi¢, & Sredojevi¢, 2012; Gupta &
Vegelin, 2016). Industrialization entails structural change for developing economies
from traditional sectors to a contemporary manufacturing industry based on innovation
and technology that supports new technologies and generates employment (Sredojevic,
et al., 2016; Kynclova et al., 2020).

It is focused on increasing the “connectivity and productivity of developing
countries’ industries and building resilient infrastructure systems to bolster economic
growth” (CSIS, 2020). This goal is focused on the modernization of the economy,
the construction of a quality innovation system and information and communication
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technology (ICT) at the national level, especially the application of technological
achievements, the development of an educated and qualified workforce that will
contribute to the transition to the knowledge economy and the growth of labour
productivity. In addition, it is based on the development of the academic community.
All these indicators will ultimately contribute to the growth of the living standard of the
population. Sustainable industrialization at the global level requires doubling the share
of industry in the job market and the product in the least developed countries, as well as
the modernization of the infrastructure based on a sustainable economy, efficient usage
of material resources and clean and environmentally friendly technology and processes
(Szopik-Depczynska et al., 2018).

Within Goal 9, a distinction is made between developing countries and least
developed countries, which are specifically targeted by this goal. Through the
development of innovative capabilities, acceptance of new technologies, efficient use of
available resources, enhancing international trade, and especially investments in science
and research, the goal is to increase quality employment and income in these countries
(UN, 2022). In addition, nuclear science and nuclear technology play a very important
role in finding cost-effective and innovative ways of “building resilient infrastructure,
promoting inclusive and sustainable industrialization and fostering innovation”.
Nuclear technology is useful in order to improve the safety and quality of products
and also to increase industrial productivity. It can also make “processes more efficient,
environmentally friendly and cost-effective” (IAEA, 2022).

In terms of technology and innovation, high-tech industries are more
environmentally friendly while they pollute less than others, especially the recycling
industry which can be labelled as a green industry. The procurement of green technologies
and the development of green innovations improve employment and directly contribute
to the achievement of Goal 9 and other sustainable development goals, but also contribute
to the reduction of energy intensity (Chakraborty & Mazzanti, 2020).

Considering ICT “more than half of the world’s population is now online and
almost the entire world population lives in an area covered by a mobile network. It is
estimated thatin 2019, 96.5 per cent were covered by at least a 2G network”. These trends
are particularly accelerated by the effects of the COVID-19 pandemic (digitalization of
services, including access to healthcare, education and other essential services). However,
on the other hand, there is a global problem associated with investments in research and
development, which, although growing significantly since 2000, in developing countries
are below 1% of GDP (UN, 2022) which slows down the creation of quality jobs in these
countries and innovative activity.

2. Research methodology

Goal 9 consists of the following 7 indicators: 1) Population using the internet (%)
—1I1, 2) Mobile broadband subscriptions (per 100 population) — 12, 3) Quality of overall
infrastructure (1= extremely underdeveloped; 7= extensive and efficient by international
standards — I3, 4) Logistics Performance Index: Quality of trade and transport-related
infrastructure (worst 1-5 best) — 14, 5) The Times Higher Education Universities
Ranking: Average score of top 3 universities (worst 0—100 best) — I5, 6) Scientific and
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technical journal articles (per 1,000 population) — 16, 7) Expenditure on research and
development (% of GDP) — 17 (Sachs et al., 2020). Namely, it is one of 17 Sustainable
Development Goals - 1) No poverty, 2) Zero hunger, 3) Good health and well-being,
4) Quality education, 5) Gender equality, 6) Clean water and sanitation, 7) Affordable
and clean energy, 8) Decent work and economic growth, 9) Industry, innovation and
infrastructure, 10) Reduced inequalities, 11) Sustainable cities and communities, 12)
Responsible consumption and production, 13) Climate action, 14) Life below water, 15)
Life on land, 16) Peace, justice and strong institutions, 17) Partnerships for the goals
(Sachs et al., 2020).

The calculation of this goal of sustainable development (Goal 9 - Industry,
Innovation and Infrastructure) is based on the following data: the number of people who
have access to the Internet, the degree of development of the industry (the presence
of certain sectors), access to critical infrastructure (education, transport, healthcare,
innovation capacities, information and communication systems), access to mobile
connectivity, electricity and sanitation (CSIS, 2020).

In order to realize this goal, certain targets are foreseen, which are shown in Table 1.

Table 1: Goal 9 targets and related indicators (with data source)

Target Explanation of target Related indicators

No (with data sources for each indicator)
In order to promote economic 1. Proportion of the rural population who
development and human well- . o
being, build dependable and resilient five within 2 km of an all-scason road

9.1 & p (World Bank I1)

infrastructure (including regional and
trans-border infrastructure), with an
emphasis on equal access

2. Passenger and freight volumes, by
mode of transport (ICAO, ITF-OECD)

1. Manufacturing value added as a
proportion of GDP and per capita
(UNIDO I)

2. Manufacturing employment as

a proportion of total employment
(UNIDO)

1. Percentage share of small-scale
industries in total industry value added
(UNIDO 1)

2. Percentage of small-scale industries
with a loan or line of credit (UNIDO,
World Bank)

Encourage inclusive and sustainable
industrialization by boosting the sector's
9.2 contribution to GDP and employment by
a large amount by 2030 (doubling it in
the least developed nations)

Expanding small business and other
9.3 company access to financial services,
especially in developing nations

Improve infrastructure to make it more
sustainable (by increasing resource

9.4 efficiency and expanding the use

of green, eco-friendly products and
methods)

1.CO, emission per unit of value added
(UNIDO, IEA)
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Enhance the technological and scientific
capabilities of industrial sectors

by 2030 (especially in developing
nations), including fostering innovation,

1. Research and development
expenditure as a percentage of GDP

9.5 significantly increasing the number (UNESCO-UIS I)

of workers engaged in research and 2. Researchers (in full-time equivalent)

development per million people, and per million inhabitants

increasing both public and private

research and development spending

“Facilitate sustainable and resilient

infrastructure development in developing

countries through enhanced financial, 1. Total official international support
9.A technological and technical support (official development assistance plus

: to African countries, least developed other official flows) to infrastructure

countries, landlocked developing (OECD)

countries and small island developing

States 18”

Supporting environmental policy as

well as promoting industrial le ersity 1. Percentage of medium and high-tech
9.B and adding value to commodities can manufacturing value added in total value

help technology development, research,

. . . . added (UNIDO)

and innovation systems in developing

countries

By 2020, the least developed countries

will have increased access to information | 1. Percentage of the population covered
9.C and communications technology (ICT) by a mobile network, by technology

and will have affordable, universal
Internet access

(ITU)

Source: Adapted to UN (2022); Kynclova et al. (2020)

Based on the comparative analysis of indicators within the 9th goal of sustainable
development, critical factors of industry, innovation and infrastructure will be found in
the following countries included in the analysis: Serbia (SER), North Macedonia (MAC),
Albania (ALB), Bosnia and Herzegovina (B&H), Bulgaria (BUL) and Croatia (CRO).

3. Research results and discussion

The analysis of industry, innovation and infrastructure as determinants of
sustainable development of Serbia and neighbouring countries is based on data about
a score of the 9th goal of sustainable development including 7 indicators for a 6-years
period. With the aim of analyzing the limiting factors and advantages of Serbia and
neighbouring countries in terms of Goal 9, the average scores of all 7 indicators for each
country, as well as the average scores of all 7 indicators per year for all countries, are
presented in Table 2.
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Table 2: SDGY indicators — Serbia and neighbouring countries (2017-2022)

Average
per year
for all
countries

Year SER | MAC | ALB B&H | BUL | CRO

I 2022 78.4 81.4 72.2 73.2 70.2 | 8.3 75.62
2021 77.4 79.2 69.6 69.9 67.9 | 79.1 73.85
2020 73.4 79.2 71.8 70.1 64.8 | 753 72.43
2019 70.3 76.3 71.8 69.5 634 | 67.1 69.73
2018 67.1 72.2 66.4 54.7 59.8 | 727 65.48
2017 65.3 70.4 63.3 65.1 56.7 | 69.8 65.10

Average per
indicator 71.98 | 76.45 | 69.18 | 67.08 | 63.80 | 73.72 7037

(2017-22)

L | 2022 90.3 64.9 62.1 47.3 | 105.6 | 82.1 75.38

2021 71.3 64.9 62.1 47.3 | 105.6 | 82.1 72.22
2020 66.0 64.7 62.8 554 | 101.0 | 79.5 71.57
2019 77.0 60.8 69.3 43.4 91.6 | 79.7 70.30
2018 72.8 57.1 57.6 40.5 874 | 77.2 65.43
2017 71.8 56.2 40.6 33.5 81.3 75.4 59.80

AVERAgE DR | oy g7 | 6143 | 59.08 | 4457 | 95.42 | 79.33

indicator
(2017-22) 69.12
I, | 2022 - - - - - - -
2021 - - - - - - -
2020 - - - - - - -
2019 - - - - - - -
2018 3.5 4.1 4.3 3.4 3.9 4.7 3.98
2017 3.2 4.1 4.1 3.2 3.9 4.4 3.82
Average per
indicator 3.35 4.1 4.2 3.3 3.9 4.55 3.9
(2017-22)
I, | 2022 2.6 2.5 2.3 2.4 2.8 3.0 2.60
2021 2.6 2.5 2.3 2.4 2.8 3.0 2.60
2020 2.6 2.5 2.3 24 2.8 3.0 2.60
2019 2.6 2.5 2.3 2.4 2.8 3.0 2.60
2018 2.5 2.6 2.0 2.6 2.4 3.0 2.52
2017 2.6 2.6 2.2 2.6 2.6 3.0 2.60
Average per
indicator 2.58 2.53 2.23 2.47 2.70 | 3.00 2.59
(2017-22)
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I, | 2022 29.5 0.0 0.0 7.0 16.5 | 22.0 12.50
2021 25.5 0.0 0.0 7.0 17.7 | 22.6 12.13
2020 22.5 0.0 0.0 7.0 16.4 | 24.1 11.67
2019 22.5 0.0 0.0 0.0 14.4 | 26.1 10.50
2018 4.3 0.0 0.0 0.0 124 | 257 7.07
2017 4.3 0.0 0.0 0.0 6.7 0.0 1.83
Average per
indicator 18.10 0.00 0.00 3.50 | 14.02 | 20.08 9.28
(2017-22)
I, | 2022 0.9 0.5 0.2 0.5 0.9 1.9 0.82
2021 0.5 0.2 0.1 0.2 0.5 1.0 0.42
2020 0.5 0.2 0.1 0.2 0.5 1.0 0.42
2019 0.6 0.2 0.1 0.1 0.4 1.0 0.40
2018 0.6 0.3 0.1 0.1 0.4 1.0 0.42
2017 0.7 0.2 4.8 0.1 0.4 0.8 1.05
Average per
indicator 0.63 0.27 0.78 0.20 0.52 1.12 0.59
(2017-22)
L | 2022 0.9 0.4 0.2 0.2 0.8 1.0 0.58
2021 0.9 0.4 0.2 0.2 0.8 1.0 0.58
2020 0.9 0.4 0.2 0.2 0.8 0.9 0.57
2019 0.9 0.4 0.2 0.2 0.8 0.9 0.57
2018 0.9 0.4 0.2 0.2 1.0 0.9 0.60
2017 0.8 0.4 0.15 0.3 0.8 0.5 0.49
Average per
indicator 0.88 0.40 0.19 0.22 0.83 0.87 0.57
(2017-22)

Source: Sachs et al. (2017, 2018, 2019, 2020, 2021, 2022)
*Note: Bold marked above average, italics below average for each year

Table 2 indicates that regarding indicator 1 - Population using the internet (%),
North Macedonia records the best result of all 6 analysed countries, while Bulgaria is the
country with the lowest percentage of the population that uses the Internet, in the analysed
six-year period. Considering indicator 2 - Mobile broadband subscriptions, the highest
score is achieved by Bulgaria, while the worst is achieved by Bosnia and Herzegovina.
Analysing the third indicator - Quality of overall infrastructure, we conclude that Croatia
achieves the best results, and Bosnia and Herzegovina the worst, but Serbia is very close.
Including the fourth indicator - Logistics Performance Index, Croatia is in the first place,
followed by Bulgaria, while Albania is in last place, but Bosnia and Herzegovina is also
close. Bearing in mind the fifth indicator - The Times Higher Education Universities
Ranking, the best score is achieved by Croatia, followed by Serbia and Bulgaria, while
the biggest problem and weakness, when it comes to indicators within the 9 goals for
North Macedonia and Albania, is precisely this indicator. Taking into account the sixth
indicator - Scientific and technical journal articles, Croatia achieves the best results,
followed by Albania and Serbia, while Bosnia and Herzegovina achieves the worst.
Analysing the last indicator - Expenditure on research and development (% of GDP), it
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can be concluded that this is Serbia’s key advantage, bearing in mind that it achieves the
best result of all the countries in the region, followed by Croatia and Bulgaria, and the
worst countries from this aspect are Albania and Bosnia.

Table 3: Indicators within Goal 9 which require priority of
development policy by analysed countries (2017-2022)

The critical indicators which are below ..
Number of critical
Country the average score of the group of -
I indicators
analysed countries
Serbia LI, 2
North Macedonia L1,I,1,1 5
Albania LI, I,I 5
Bosnia and [LL L LI, I, L 7
Herzegovina

Bulgaria 1,11 3
Croatia 0

Source: Author s calculation

Table 3 shows that Bosnia and Herzegovina, with 7 critical indicators, is the worst-
positioned analysed country, especially considering that it has the worst performance in
all analysed indicators. This would mean that this country must take immediate action in
all these areas of innovation and infrastructure development. Similar results are achieved
by Albania and North Macedonia, with 5 critical indicators each. Serbia is in the second-
best place, bearing in mind that it has only 2 critical indicators, and right after Serbia is
Bulgaria, with 3 critical indicators. It is interesting that Croatia does not have critical
indicators, considering that for each indicator within Goal 9 of sustainable development,
it had a score above the average of the analysed countries in the surrounding area.

Conclusion

The results obtained from the comparative analysis of Serbia and neighbouring
countries with regard to the 9th goal of sustainable development lead to the following
conclusions:

* Serbia achieves poor performance in two indicators - Quality of overall
infrastructure and Logistics Performance Index: Quality of trade and
transport-related infrastructure, which points to the necessity of directing
public policies to the improvement of transport infrastructure, information
and communication infrastructure, improvement of the innovation system,
and trade quality.

*  North Macedonia particularly records bad results in the science sector, when
it comes to the ranking of universities and the number of scientific journals,
which requires a policy of reforms in the field of science and innovation
activity in order to raise the quality in this sector.

* Albania achieves the worst results in ranking of universities, transport
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infrastructure, quality of trade and allocation for research and development
activities, which is the worst of all analysed countries.

* Bosnia & Herzegovina records the worst results regarding indicators 2, 3,
5 and 6 comparing all 6 neighbouring countries. It implies that this country
should focus public policies on the development of the overall infrastructure,
on the improvement of universities and scientific journals, and quality
of science, while encouraging the population to use mobile broadband
subscriptions.

*  Bulgaria could improve its position by encouraging the population to use the
Internet, directing policies towards the development of the overall infrastructure
(transport, education, information and communication), and strengthening the
quality and number of scientific and technical journal articles.

*  Croatia is the only country out of all the analysed countries that does not have
critical factors, i.e. in all indicators it achieves a score above the average for
the six-year period for countries in the region (out of a total of 6 countries).
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