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ABSTRACT

Relevance. Creating policies to stimulate innovation as part of national econom-
ic development requires a more in-depth understanding of the current trends,
especially the role of science and technology (S&T) clusters. In this study, we use
patent and publication data to identify key S&T clusters and leading countries.
The lessons learned from their experiences offer valuable guidance for other na-
tions striving for consistent progress in research and development.

Research objective. The study aims to assess how well innovation processes
are organized in S&T clusters; to identify the factors and drivers influencing
the development of these clusters in the global economy; and to determine the
competitive advantages of the top countries in terms of patent applications and
publication activity.

Data and methods. Using the cluster approach employed in the methodology of
the Global Innovation Index, we conducted a comparative analysis of the annual
data and indicators published in this index related to patent and publication activity.
Results. Our analysis has revealed 20 key fields in S&T clusters, the leading
positions being occupied by medical, digital, and computer technologies, as well
as the pharmaceutical industry. In terms of patent and publication activity, the
top countries in the ranking of S&T clusters are the USA, Japan, Germany, and
China. Although these countries maintained their leadership in the given period
(2017-2021), all of them, except for China, demonstrated a decrease in their
share in the indicators under consideration.

Conclusions. A country is included in the ranking of the Global Innovation
Index of S&T clusters when it exhibits a high quality of fundamental and applied
research, as evidenced by its levels of publication and patent activity. To establish
successful clusters eligible for ranking, a country should primarily formulate
policies aimed at improving the quality of research and development. These
policies should also facilitate growth in the key performance indicators, such as
the number of patent applications and publication activity.
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AHHOTAIIUA

AkTyanbHOCTh. PopMypoBaHMe IOMUTUKY HAYYHOTO ¥ MHHOBALIMOHHOTO
PasBUTHS HAIMOHAIBHON SKOHOMNKM TpeOyeT ITyOOKOro aHamusa TEeH[eH-
LVt pasBUTKA JAHHON 00acTH, 3HAUUTEIBHYIO POIb B KOTOPOIL UIPAIOT Ha-
YIHO-TeXHMYecKMe KaacTepbl. OIBIT CTpaH-TUEPOB MATEeHTHON ¥ IIy6/MKa-
L[MIOHHOJ aKTUBHOCTY, Ha OCHOBE KOTOPOI! OCYIIeCTB/IAETCS BbIABIEHE HAy4-
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HO-TEXHMYECKMX KIACTEPOB, IIOCTYKUT IPUMEPOM [/l CTPaH, CTPEMAIMXCA K
IOCTIDKEHUIO IIPorpecca B JaHHOI 00/IacTI.

ITens uccnepoBanus. VicciegoBanne ObIIO IIPOBENIEHO C Lie/Iblo aHamu3a o¢-
(beKTMBHOCTM OpraHM3alUyl VHHOBAIVIOHHBIX IIPOLIECCOB B aclieKTe Hayd-
HO-TeXHNYEeCKUX KIaCTE€POB, BbIABICHUA (PAKTOPOB U [IpailBEpPOB pPa3BUTUA
perMoHaNbHBIX HAyYHO-TEXHNYECKUX K/IACTEPOB B MIUPOBOJ 9KOHOMUKE, A TaK-
JKe oIlpefieNieHNsl KOHKYPEHTHBIX IPEMMYIIEeCTB CTpaH-N/IepoB 110 Nofade Ia-
TEHTHBIX 3as1BOK 11 ITyO/IMKAIVIOHHOI aKTUBHOCTA.

annbie 1 MeToabI. Ha 0CHOBE K1acTepPHOr0 MOJX0/a, MICIIO/Ib3YEMOTO B METO-
ponoruy [o6asbHOrO MHHOBALMOHHOTO VHAEKCA, B UCC/IeOBAaHNN NIPOBEfeH
CPaBHUTEIBHBII aHATN3 ©KETORHO IYOMNKYeMbIX JAHHBIX M MHAVKATOPOB JaH-
HOTO MHJIeKca B 00IaCTY [IATEHTHON U ITyOIMKALMOHHO aKTHBHOCT.
PesynbraThl. AHaNM3 pasBUTHUA PETMOHANbHBIX HAyYHO-TEXHUYECKUX KIacTe-
POB B MUPOBOI 5KOHOMMKE I103BO/IM/I BbIABUTD 20 OCHOBHBIX HayYHBIX HAIIpaB-
JIeHMII HAayYHO-TeXHMYECKMX K/IACTepOB, JUAMPYOLIMe MO3ULUM B KOTOPBIX
3aHMMAIOT MeUIVHCKIUE, [U(PPOBbIe ¥ KOMIbIOTEPHbIE TEXHOJIOTUM, & TAKXKe
¢dapmaneBTrKa. B pesynbrare aHanM3a maTeHTHON 1 Iy6IMKalMOHHON aKTUB-
HOCTM OIIP€fle/IeHbl CTPAHbI-INJEPDl B PEITHHI€ HAYYHO-TEXHMYECKUX K/IacTe-
pos — CIIIA, fAnonns, lepmanns u Kuraii. HecMoTps Ha To, 4TO JaHHBIE CTpa-
HBI Ha IPOTSDKEHMM paccMaTpyBaeMoro nepruoaa (2017-2021 ropbl) COXpaHAOT
CBOE JINJIEPCTBO, OBUIO BBISIB/IEHO yMeHblieHNe ux gomu (kpome Kuras) B 06-
1Ieli CyMMe aHaIM3MPyeMbIX II0Ka3aTeNel.

BriBogpl. Bo3MOXHOCTD y4acTisA CTpaHbl B PEMITUHIE HAYYHO-TEXHUYECKUX
K7aacTepoB I[7106arpHOrO MHHOBALIMOHHOIO MHJEKCA OIpefesieTcs Kade-
CTBOM IIPOBOAMMBIX (YH/JAMEHTATbHBIX M IPUKIAJHBIX MCCIELOBAHMIL, O
KOTOPOM, B YaCTHOCTM, CBUJICTE/NIbCTBYET YPOBEHb IYOIMKALVOHHOI U Ia-
TEHTHOJ aKTUBHOCTH) HayYHOTO co061iecTBa. [I/1s1 BXOK/IeHM s B PEMITUHT Ha-
YYHO-TeXHIYECKUX K/IaCTePOB rOCY/IapCcTBY Heo6xonnMo GopMmUpOBATDh Ta-
KYI0 HayYHO-TeXHOJIOTMYIECKYIO OMUTHKY, KOTOpasi 6bI ClIOCOOCTBOBaIA KaK
HOBBILIEHNIO KaYeCTBa MCCIeJOBAaHNIT U pa3paboTOK, TaK ¥ POCTY K/IIOYEBBIX
nokasareyeil 9¢peKTUBHOCTY (KOMMYeCTBO IMATEHTHBIX 3asBOK U IIyOJIMKa-
LIOHHAS AKTUBHOCTD).
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Introduction

The early 21st century saw a rapid formation
of the global market space (Karanina & Karauliov,
2023), leading to heightened international com-
petition. This competition extended to both stra-
tegic raw material markets (Kheyfets & Cherno-
va, 2022) and markets associated with the sale of
innovative products, technologies, and high-val-
ue-added services (Mirziyoyeva, 2019).

According to the Global Innovation Index
(hereinafter referred to as GII), one of the aspects
used to assess a country’s innovation development
is the consideration of science and technology
(S&T) clusters. The latter are defined as geograph-
ical areas in different parts of the world with the
highest number of inventors and authors of sci-
entific publications. The emerging clusters often
span multiple municipalities, federal states, and
sometimes even two or more countries. The Glob-
al Innovation Index annually announces the top
S&T clusters in the world (Dutta et al., 2022).

The goal of our research was to analyze the
efficiency of innovations' from the perspective of
their geographical concentration; to identify fac-
tors and drivers of the development of regional
S&T clusters; and to determine the competitive
advantages of the top countries in terms of patent
applications and publication activity.

To achieve this goal, we studied the method-
ology underpinning the ranking of S&T clusters
and identified the main fields of R&D of the top
countries in terms of patent and publication activ-
ity in the global economy.

The results of this study can be useful for pol-
icy-making in regions actively involved in inno-
vation. They provide insights that can inform the
creation of strategies to stimulate the development
of S&T clusters, making them more appealing to
investors and fostering their global recognition.

Literature review

The concept of innovation became a part of
economic theory during the 1930s, largely due to
the contributions of ]. Schumpeter, who is credited
as the pioneer of contemporary innovation theory.
He was the first to consider innovation as the pri-
mary driver of economic growth and believed that

! In this study, the economic efficiency of innovation and
research is understood as based on minimal production costs
for goods or services, maximum output/provision, and max-
imum profit from market operation. Economic efficiency can
be viewed as a combination and outcome of the static and dy-
namic aspects of efficiency (Petrou 2014; see also Cabral 2000;
Church & Ware 2000).
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production cannot exist without constant changes
in technology, the exploration of new markets, and
the transformation of market structures (Schum-
peter, 1939; Schumpeter, 1942). Schumpeter’s con-
cepts were corroborated by D. Ricardo, who stud-
ied the impact of innovations on the economy. In
the third edition of his work «On the Principles
of Political Economy and Taxation,» he included
a chapter titled «On Machinery,» noting that «the
discovery, and useful application of machinery;, al-
ways leads to the increase of the net produce of the
country» (Ricardo, 1955).

Gradually, innovations became the focus of
attention for an increasing number of researchers
who further developed this concept or enriched it
with new content. J. Allen links innovation to the
introduction and mass consumption of new prod-
ucts, processes, or behaviors (Allen, 1966), while
A. Harman views innovation in line with the ideas
of J. Schumpeter and defines it as the implementa-
tion of new or significantly modernized produc-
tion processes (Harman, 1971).

The development of innovation theory con-
tinues in our time. N. D. Kondratiev made a sig-
nificant contribution by showing the importance
of innovations and establishing the connection
between long economic cycles and waves of tech-
nological inventions, as well as the duration of
their practical utilization (Kondratiev 2002). Pol-
terovich (2009) argues that innovative develop-
ment should be based on robust institutions and
high-quality human capital, which are necessary
to ensure sustainable economic growth. Develop-
ment is considered innovative when it leads to a
qualitative leap in the economic structure of an
entity by harnessing its innovative potential (Ko-
chetkov & Kochetkova, 2017).

The development of innovation theory has
led to the emergence of the theory of clusters. It
was developed by such scholars as H. Schmitz, D.
Audretsch and M. Feldman, R. Voigt, C. Tiffin, B.
Preissl, and others.

Schmitz (1995) defines a cluster as the sectoral
or geographical concentration of businesses. Alten-
burg and Meyer-Stamer (1999) define an industrial
cluster as a large concentration of firms in a limited
geographical area, possessing a specific specializa-
tion profile and characterized by a significant vol-
ume of inter-firm specialization and trade. These
researchers list the following cluster characteristics:

« positive external impacts resulting from
having a local pool of skilled workers and attrac-
tion of potential buyers;
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o forward and backward linkages between
firms inside the clusters;

« intensive exchange of information among
companies, institutions, and individuals within
the cluster, fostering a creative environment;

o joint effort aimed at creating locational
advantages;

o diversified institutional infrastructure
which supports the specific activities of the cluster;

« socio-cultural identity consisting of com-
mon values and the involvement of local actors in
a local milieu which enhances trust (Altenburg &
Meyer-Stamer, 1999).

According to Voyer (1998), who studied clus-
ters extensively for many years as a scholar, policy
developer, and promoter of the cluster approach
in the private sector, the concept of industrial
clustering closely resembles the concept of inno-
vation systems because both involve opportuni-
ties and relationships. In his work, Voyer uses the
term “knowledge-based industrial cluster”, which
he defines as regional or urban concentrations
of firms including manufacturers, suppliers and
service providers, in one or several industrial sec-
tors. The operations of these firms are supported
by infrastructure, which includes universities and
other higher education institutions, research in-
stitutes, financial organizations, incubators, busi-
ness service providers, and advanced communi-
cation/transportation systems (Voyer, 1998).

Audretsch (1995) and Feldman (1996) high-
light that close relationships among member orga-
nizations are a key characteristic of a cluster. They
define innovation clusters as interconnected orga-
nizations that facilitate the implementation of inno-
vations in specific economic sectors or specialties.

Thus, an innovation cluster can be seen as a
type of industrial cluster, with high-tech or knowl-
edge-intensive companies at its core, where scien-
tific and technological knowledge drive the devel-
opment of new products and business growth.

As mentioned earlier, a distinctive feature of
an innovation cluster is its geographical confine-
ment. According to Tiffin and Bortagaray (2000),
innovative clusters should be formed in science
parks — administrative structures designed to pro-
mote their development, with a focus on the most
technological types of production. They define
an innovation cluster as an organizational struc-
ture that generates new products and enterpris-
es through collective industrial production in a
geographically limited area. This effect is achieved
through a high concentration of knowledge ex-
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change, interactive learning, and shared social
values. Following Voyer, Tiffin and Bortagaray
(2000) emphasize that a university, a high-tech
company, or an incubator are only elements of a
cluster, not the cluster itself.

Preissl (2003) considers the concept of an
innovation cluster from a slightly different per-
spective: she considers an innovation cluster as
a system of new goods and technologies existing
in a specific economic sphere and at a specific
time. It is evident that Preissl's concept excludes
the geographical limitation of the cluster, its in-
frastructure elements, and the system of interac-
tion between them. However, most researchers
now consider the regional aspect of an innovation
cluster as its defining characteristic, and when
studying innovations, it is often the regional fac-
tor that captures the attention of scholars.

In his study, Napolskih (2019) summarized the
key areas of innovation development and methods
to analyze it at the regional level. He also proposed
a criterion to evaluate the effectiveness of innova-
tion development in regional innovation clusters.

In their study of regional-level innovation pro-
cesses, Cherkasova and Ignatova (2020) pointed out
the archaization of socio-economic relationships
that happens while inefficient institutions gradually
fade away and are replaced by new ones. In their
study, they also address the issue of preserving so-
cial identity and maintaining the competitive ad-
vantages of the regional economy in the context of
digitalization. They propose prospective solutions
based on regional globalization management.

Surovitskaya et al. (2021) identify areas of
growth in regional innovation ecosystems that
drive the establishment of world-class scientific
and educational centers. The human potential of
these centers is considered an important factor
of sustainable regional development. The com-
petitiveness of scientific and educational centers
hinges on the research and development (R&D)
capabilities of the universities within these cen-
ters. Consequently, it is crucial to establish mech-
anisms that facilitate universities' active engage-
ment in the endeavors of global research and
educational centers and consortia while also
maintaining and supporting these mechanisms
through integrated digital technologies.

Alexeev et al. (2022) consider the implemen-
tation of closed-loop economy principles from the
perspective of sustainable economic development
and propose methods for identifying and creating
sources of financing for S&T clusters.
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Golsalves et al. (2023) stress the need to formal-
ize the operations of technology innovation centers
in scientific, technical, and innovation institutions.
They assert that such formalization is critical, ben-
efiting both the development of these institutions
and environmental conservation efforts.

The analysis of academic literature discussed
above highlights the importance of the innovation
factor in both national and global economic devel-
opment. One of the ways to assess the economic
efficiency of innovative activities is to view them
through the lens of S&T clusters. This approach
requires further theoretical exploration to under-
stand the principles and mechanisms of cluster
operation and the role of clusters in the innovative
economy, both at the national and regional levels,
a task that our research aims to address.

Method and data

The GII methodology employs a cluster ap-
proach to identify factors influencing innovation
efficiency through geographical concentration. This
way we can also identify the most innovative econ-
omies globally, helping to show strengths, weak-
nesses, and gaps in their innovation indicators.

The geographical boundaries of innovation
clusters typically do not align with geographical
units for which governments or other organiza-
tions collect statistical data. S&T clusters are iden-
tified by using data from geocoded addresses of
inventors listed in patent applications filed under
the World Intellectual Property Organization's
(WIPO) Patent Cooperation Treaty (PCT) and
authors of scientific publications in the "Science
and Technology" category indexed in the Web of
Science database. It should be noted that publica-
tions in the social sciences and humanities were
excluded from this analysis.

The names of S&T clusters in the GII are
based on the names of one or several cities that
form the cluster. The sizes of S&T clusters are
determined using an empirical approach, which
involves the following stages. First, the address-
es of patent authors and scientific article authors
are identified and geocoded. Then, an algorithm is
applied to map the clusters based on the obtained
data. Once the geocoding process is complete, the
S&T clusters are identified, and detailed descrip-
tions of the top 100 clusters are provided.

Originally, clusters were identified exclusively
through patent data, which was deemed the most
reliable indicator for evaluating the efficiency of
inventive activities. Since 2018, the GII and S&T
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cluster ranking have relied on information about
the authors of scientific publications from the ex-
panded scientific citation index of Web of Science.
According to GII experts, the incorporation of
author details to identify S&T clusters had but a
limited impact on both the results and the sizes of
the clusters (Bergquist et al., 2017).

Our research on the dynamics of regional S&T
clusters in the global economy is based on a com-
parative analysis of annually published data and
indicators from the GII in the field of patent and
publication activity. We intend to determine the
factors affecting innovation efliciency and identify
the drivers of regional S&T cluster development.

The study comprised two stages. In the first
stage, the primary areas of patent performance in
S&T clusters were identified for the years 2017-
2020. In the second stage, the patent and publica-
tion activity of the leading S&T cluster countries
was analyzed for the same period.

Results and discussion

Our analysis of the global ranking of S&T
clusters across various disciplines has revealed
the specific trends in patent and publication ac-
tivity of the leading countries. Additionally, it has
provided insights into the most productive areas
of research worldwide. We also identified the key
areas of S&T clusters' patent performance in 2017-
2020 as well as priority areas of their research ac-
tivity (Table 1).

Table 1 illustrates that out of the top 20 areas
of clusters’ patent performance, the leading posi-
tion in the given period is occupied by medical
technologies. Other top positions are held by such
fields as digital technologies, pharmaceuticals,
and computer technologies.

By 2020, some of the fields had been removed
from the list (these included “furniture, games,’
“textile and paper machinery, and “special ma-
chinery”) and some had been added (“other con-
sumer goods” and “measurements”). Patent activity
significantly decreased in fields such as “transport,”
“organic chemistry;” and “semiconductors” How-
ever, there was a significant increase in the number
of S&T clusters in the “electrical machinery” and
“computer technologies” sectors, while the growth
in the number of clusters operating in civil engi-
neering and biotechnologies was less pronounced.
The increase in the number of S&T clusters in these
fields indicates their high innovative potential and
reflects the trends in the development of the real
sector of the global economy:.
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Key areas of S&T clusters' patent performance in 2017-2020 foble
Number of clusters
Specialization of clusters
2017 2020
Total 100 100

1 | Medical technologies 17 18
2 | Digital technologies 16 15
3 | Pharmaceuticals 15 15
4 | Computer technologies 11 15
5 |Transport 7 2
6 | Electrical machinery 7 12
7 | Organic chemistry 6 2
8 | Basic materials chemistry 4 4
9 | Biotechnologies 2 3
10 |Engines, pumps, turbines 2 -
11 | Civil engineering 2 4
12 | Optics 2 2
13 | Semiconductors 4 1
14 |Food chemistry 1 1
15 |Mechanical parts 1 1
16 | Furniture, games 1 -
17 | Textile and paper machines 1 -
18 | Other specialized equipment 1 -
19 | Other consumer goods - 3
20 |Measurement - 2

Sources: Compiled by the authors by using the data from the Global Innovation Index (Dutta et al. 2017, 173-176; Dutta et. al.

2020, 44-45).

We summarized the patent applications data
of S&T clusters for 2017-2021 as a percentage of
the total number of patents worldwide and the
number of S&T clusters. This allowed us to iden-
tify the top countries in terms of patent activity in
the analyzed period (see Table 2).

As Table 2 shows, in 2017, the three global
leaders in terms of patent activity were the Unit-
ed States (28.10%), Japan (25.01%), and China
(12.15%). In 2021, these countries maintained
their leadership, but compared to 2017, the indi-
cators significantly decreased for the United States
and Japan and slightly increased for China.

Overall, in the period under consideration,
a significant decrease in patent activity is ob-
served in countries such as France, Belgium,

R-ECONOMY 4

Canada, Switzerland, Australia, Israel, India,
and Spain. In some countries (Belgium, Can-
ada, India, Spain, etc.), the number of clusters
remains the same, while in others, it changes,
either decreasing (France, Switzerland, Isra-
el) or increasing (Australia, the United King-
dom). It is necessary, however, to note that over
the four years, in several countries the share
of patent applications remained approximate-
ly the same with small fluctuations (Australia,
Israel, India, etc.).

The analysis of the publication activity in the
countries participating in the GII ranking shows
that out of the 27 countries, the largest share of
publications is attributed to the USA, followed by
China, Japan, Germany, and others (Table 3).
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Leading countries in terms of S&T clusters’ patent performance, 2017-2021 foble
(1 - the share of patent applications from the global number in the current year (in %),
2 - the number of S&T clusters)
Percentage of patent applications from the global number (1)
and the number of S&T clusters (2)
Countries 2017 2018 2019 2020 2021

1 2 1 2 1 2 1 2 1 2
1 |USA 28.10 31 16.97 26 16.98 26 16.50 25 15.67 24
2 |Japan 25.01 8 15.82 3 15.64 3 16.09 5 16.05 5
3 | China 12.15 7 9.14 16 10.67 18 12.36 17 14.17 19
4 | Germany 9.35 12 4.30 8 7.72 8 3.98 8 3.93 8
5 |South Korea 7.56 4 4.87 3 493 3 4.90 3 5.16 4
6 | France 3.49 5 1.84 3 1.77 3 1.71 3 1.48 2
7 | Belgium 1.65 2 1.07 2 1.13 2 1.09 2 1.06 2
8 |UK 1.73 3 0.88 4 0.89 4 0.89 4 0.91 4
9 |Sweden 1.50 3 0.92 3 0.75 2 0.91 3 0.92 3
10 |Canada 1.28 4 0.78 4 0.76 4 0.74 4 0.72 4
11 |Switzerland 1.43 3 0.73 3 0.70 3 0.67 3 0.46 2
12 | Australia 1.00 3 0.71 4 0.71 4 0.69 4 0.67 4
13 |Israel 1.24 2 0.69 1 0.70 1 0.68 1 0.66 1
14 |India 0.80 3 0.52 3 0.51 3 0.50 3 0.54 3
15 | Netherlands 0.59 2 0.46 1 0.45 1 0.42 1 0.40 1
16 |Singapore 0.54 1 0.39 1 0.39 1 0.38 1 0.38 1
17 |Spain 0.68 2 0.41 2 0.39 2 0.37 2 0.35 2
18 |Italy 0.34 1 0.32 2 0.30 2 0.29 2 0.29 2
19 |Denmark 0.47 1 0.28 1 0.29 1 0.28 1 0.28 1
20 |Finland 0.54 1 0.31 1 0.28 1 0.27 1 0.25 1
21 |Russia 0.34 1 0.23 1 0.21 1 0.20 1 0.18 1
22 |Taiwan - - 0.19 2 0.14 1 0.26 1 0.29 1
23 | Turkey - - 0.14 2 0.28 2 0.30 2 0.32 2
24 |Brazil - - 0.08 1 0.08 1 0.07 1 0.07 1
25 |Poland - - 0.04 1 0.04 1 0.04 1 0.04 1
26 |Iran - - 0.01 1 0.01 1 0.01 1 0.02 1
27 |Ireland - - 0.08 1 0.08 1 - - - -
28 |Malaysia 0.19 1 - - - - - - - -

Sources: Compiled by the author by using the data from the Global Innovation Index (Dutta et al. 2017, 173-176; Dutta et al. 2018,
203-207; Dutta et al. 2019, 68-70; Dutta et al. 2020, 44-45; Dutta et al. 2021, 30-31).
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Table 3
Leading countries in terms of S&T clusters’ publications activity, 2018-2021 (1 - the share of publications
from the global number in the current year (in %), 2 - the number of S&T clusters)

Percentage (%) of publications from the global number (%)
and the number of S&T clusters (2)
Countries 2018 2019 2020 2021
1 2 1 2 1 2 1 2
1 USA 13.77 26 13.31 26 13.08 25 12.55 24
2 China 9.88 16 11.34 18 12.16 17 13.76 19
3 Japan 2.93 3 2.80 3 2.77 4 2.66 5
4 | Germany 2.44 8 2.41 8 2.36 8 2.32 8
5 South Korea 2.15 3 2.15 3 2.14 3 2.26 4
6 UK 2.14 4 2.16 4 2.09 4 2.04 4
7 | Australia 1.84 4 1.80 4 1.79 4 1.82 4
8 France 1.54 3 1.49 3 1.41 3 1.21 2
9 Canada 1.21 3 1.51 4 1.44 4 1.41 4
10 | Spain 1.14 2 1.11 2 1.08 2 1.07 2
11 |Italy 0.95 2 0.90 2 0.91 2 0.89 2
12 | Netherlands 0.97 1 0.94 1 0.91 1 0.88 1
13 |India 0.79 3 0.79 3 0.80 3 0.82 3
14 | Turkey 0.71 2 0.71 2 0.69 2 0.66 2
15 |Iran 0.69 1 0.71 1 0.72 1 0.74 1
16 | Switzerland 0.68 3 0.66 3 0.66 3 0.51 2
17 | Russia 0.66 1 0.66 1 0.67 1 0.68 1
18 |Sweden 0.63 3 0.46 2 0.61 2 0.58 3
19 |Singapore 0.53 1 0.54 1 0.53 1 0.52 1
20 |Belgium 0.48 2 0.54 2 0.52 2 0.51 2
21 Brazil 0.48 1 0.46 1 0.43 1 0.41 1
22 |Israel 0.37 1 0.37 1 0.36 1 0.35 1
23 |Denmark 0.32 1 0.32 1 0.31 1 0.3 1
24  |Finland 0.21 1 0.20 1 0.20 1 0.19 1
25 |Poland 0.28 1 0.28 1 0.28 1 0.28 1
26 | Taiwan 0.93 2 0.61 1 - - 0.69 1
27 |Ireland 0.25 1 0.25 1 - - - -

Source: compiled by the authors by using the data from the Global Innovation Index (Dutta et al. 2018, 203-207; Dutta et al. 2019,
68-70; Dutta et al. 2020, 44-45; Dutta et al. 2021, 30-31).

In the given period, China showed the most  of clusters in China has had a positive impact on
significant increase in the share of scientific pub-  publication activity, although such a result is not
lications compared to other countries. Therefore, =~ observed in other countries. For example, the in-
it can be assumed that the increase in the number  crease in the number of clusters in Japan did not
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lead to an increase in the share of publications,
which may indicate insufficient activity of Japa-
nese S&T clusters (this conclusion can be extend-
ed to other countries demonstrating the same
trend). In the United States, France, Switzerland,
and other countries, a decrease in the number of
clusters predictably led to a decrease in research-
ers’ publication activity.

Conclusion

The process of identifying and ranking S&T
clusters, as part of the Global Innovation Index
preparation, helps us assess the efficiency of re-
search and innovation development. Our analy-
sis of the GII data related to the activities of the
top 100 clusters worldwide from 2017 to 2021 has
shown the following.

Firstly, we found that the most in-demand
scientific fields are medical technologies, digi-
tal technologies, pharmaceuticals, and computer
technologies. Additionally, the following areas
possess high innovation potential: electric ma-
chinery, computer technologies, civil construc-
tion, and biotechnology.

Secondly, we have identified the top three
countries in the ranking of S&T clusters: the Unit-
ed States, Japan, and China (with Germany in the
fourth place). However, despite the continued
leadership of these top three countries by 2021, the

shares of patent applications and scientific publi-
cations for the United States and Japan decreased
in the global total, while China’s shares increased.
As it appears, China’s success may be linked to the
increase in the number of S&T clusters.

The analysis of the S&T cluster ranking high-
lights the high competitiveness of Chinese clus-
ters on a global scale. In 2017-2018, the number
of S&T clusters in China rose sharply, more than
doubling, and then continued to grow slowly
thereafter (Table 2). Furthermore, it's important
to note the rise in the rankings of all Chinese S&T
clusters in the GII over a short period of time—
both those that existed in 2017 (Nanjing, Hang-
zhou, Wuhan, Xi'an, Chengdu, etc.) and new ones
(Qingdao and Chonggqing).

The research findings on the development
of regional S&T clusters in the global economy
can help shape national policies for science and
economy. Particularly, the ongoing science and
innovation reforms in Uzbekistan require a com-
prehensive analysis of global scientific and eco-
nomic trends and best practices. In the future,
these findings will be valuable when making a de-
cision on Uzbekistan’s participation in the Science
and Technology (S&T) Cluster ranking of the GII.
Such research evidence can also serve as a guide
in shaping the agenda for scientific and innova-
tion development of the national economy.
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