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FOREWORD

It gives me great pleasure to share the Science, Technology anc
Innovation Profiles of OIC Member Stateas prepared by
COMSTECH. These profiles of member states are being
printed, as well as being shared on the COMSTECH website. A
few words are therefore in order to explain the wider aims and
purposes of this exercise.

The member countries of the OIC are vigorously engaged with
science, technology and innovation, both as a pursuit of
knowledge and in harnessing the forces of nature for human
betterment. De pending on their circumstances they have
advanced to different levels, but much needs to be done, in
general, to catch up with the attainments of the more
advanced countries. However, there exists a well-defined
need to catalogue national efforts in this d irection. In
particular, to identify respective strengths, achievements and
shortcomings, as well as the institutions and policies that are
shaping the scientific research and development profiles of
OIC member states.

It is with the above goals and purpos es that COMSTECH has
ventured on this ambitious task viz. preparing a summarized
version of the science, technology and innovation landscape
of each member state. We have initiated this effort starting
with the profiles of countries leading in this area, a nd will be
continuing and sharing as we proceed onwards.
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Undoubtedly much more could be said about each country than
the summary that we have presented, but our emphasis is on
the essentials and on maintaining brevity. COMSTECH welcomes
feedback from member states on this effort and will be happy to
update the website prof iles on the basis of information received
officially.

I hope that the scientific community as well as the planners and
administrators of member states will find these profiles both
useful and inspiring.

Prof. Dr. M. Igbal Choudhary
Coordinator General COMSTEC!
UNESCO Chair
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CONTENT DISCLAIMER

The views mentioned in the document are those of
authors and may not necessarily represent or reflect
the views of everyone reading it. We have tried our best
to mention source of every information or data we
have shared in this document. The sole purpose of the
content is for knowledge and awareness of
readers/consumers.

Copyright Disclaimer, Und er Pakistan,
ORDINANCE 1962 alowance is made for ‘fair use' for
purposes such as criticism, comment, news reporting,
teaching, and research.

Fair use is a use permitted by copyright statute that

might otherwise be infringing. Non -profit, educat ional,
or personal use tips the balance in favor of fair use.

If you have a complaint about something or find our
content to be inaccurate or incomplete. Please contact
COMSTECH prior to making any complaint. Any
infringement if found was not done on purpose.

www.comstech.org
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U Z B E K I STAN , officially Republic of Uzbekistan is
a country in Central Asia. It lies
mainly between two major rivers, the Syr Darya (ancient Jaxartes River)
to the northeast and the Amu Darya (ancient Oxus River) to the
southwest, though they only partly form its boundaries. Uzbekistan is
bordered by Kazakhstan to the northwest and north, Kyrgyzstan and
Tajikistan to the east and southeast, Afghanistan to the south, and
Turkmenistan to the southwest. The Soviet government established the
Uzbek Soviet Socialist Republic as a constituent (union) republic of the
U.S.S.R. in 1924. Uzbekistan declared its independence from the Soviet
Union on August 31, 1991. Its capital and largest city is Tashkent.
Uzbekistan is part of the Turkic languages world. Uzbek language is the
majority -spoken language while Islam is the predominant religion. With
a population of 34,421,571 (in 2022) it is th e most populace nation of
Central Asia. Uzbekistan is a secular state, with a presidential
constitutional government in place. It comprises 12 regions (vilayats),
Tashkent City and one autonomous republic, Karakalpakstan.

~—
v sge 600 ‘.; 6% %
Y e \
KAZAKHSTAN | =T, ‘
= e ~
N Ostrova S UZBEKISTAN
i*s Vozrozhdeniya N "%~ Qyzylorda
,‘ Yy ARAL e St (S
i Kt)ﬂmm olsk SEA \‘\\ \ Ll
| Znasiyk®, 20K N s .
USTYURT il h ‘\\KALAKIISIAN
! N SIS N N
\ \ e F N \
A >
PLATIE AL K y > >
L | Auynkm £ IChimbay P \ > s
'Y Qunghirot \ Takhtakupyr < £ @i ® ,—[—_' - 4 )
B | \ : S 73
\\\ i ? "“‘ “Nukus Kulkuduk < , NS
N i Koneorgench™ \ v MynmeaJD;" i LA? s o
\ s
an\ i ‘\ ANy =3 o Ao, 7 /
\ | P )\ Beruni 3 \ s
(T U;ghaﬂcft Jurtkul \azararonon Tashkent 8 g
L SR X J SR~ %
7 u . &Ll ot ——, -
r ) N il S8 {;M“‘!ﬁ’t»-.-»_,,?’(q
Fanisn
00 Dargan Ata} - Gulistons< ,_Margmma
A B2 can )\ll\duvan NawowK ) Jizzakhot o =Pty o (’0
SSskal <
UZBEKISTAN < N s [ -
4 . \\‘r‘ ?"’ Kagaa 5amarqand - > o o ol {
National capital T W }: A B
® f auts lut <
o o oy 1, Cirdencs Kasard.- 2 pusharbe FAJIKISTAN
Town vman & A \\(zavsm( ey . =
4 Aiport 4 £ Y o /
;= International boundary /J' (:? h 2 [/j /4l
J Autonomous republic P Al vak (I q 3
2 and wiloyat boundary % Mary, . y/> 4 e R i = ! s
Main road \ A a2\ Temiez /_"\( | /2
Secondary road S et £ \ //‘ —_—
~= ==~ Rallroad \\ J _
-
0 150 200 250km = { P
[ ) AFGHANISTAN =
= / ¢
o 50 100 150 mi RE [ Ulﬂ |( ( b \ ‘~ PA}\IS ] /\V
L e :
() 1
o2 A £ e b 4

UZBEKISTAN 5



It is an ancient land where the first
recorded settlers in what is now
Uzbekistan were Eastern Iranian
nomads, known as Scythians in 8thz
6th centuries BC. Subsequent eras
saw it as part of the Iranian
Achaemenid Empire, a period of
Macedonian rule, ruled by the Iranian
Parthian Empire and later by the
Sasanian Empire. After the Muslim
conquest of Persia in the seventh
century, cities such as Samarkand,
Khiva, and Bukhara began to grow
rich from the Silk Road, and
witnessed the emergence of leading
figures of the Islamic Golden Age.
After the Mongol invasion in the 13th
century, the region became
dominated by Turkic peoples. Timur
(Tamerlane) in the 14th century
established the Timurid Empire with
his capital in Samarkand. Conquests
by Emperor Babur towards the east
led to the foundation of India's
newest invasions as Mughal Empire.

Uzbekistan is among the worl dos | e

known for its orchards and vineyards and is also important for

raising Karakul sheep and sil kwor ms
and gas reserves are substantial. The country produces and expo rts
a | arge vol ume of natur al gas. Th

metallic ores; copper, zinc, lead, tungsten, and molybdenum are
extracted. Uzbekistan possesses substantial reserves of natural gas,

oil, and coal. Sourcehttps://en.wikipedia.org/wiki/Uzbekistan
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A. ECONOMIC OVERVIEW

x Uzbekistan has a workforce of 14.4 million out of its 34.2 million
population. Agriculture plays a major role in the economy; it
accounts for 25.5% of GDP and employs 25.7% of the total
workforce. Main agricultural products include cotton, wheat, barley,
rice, maize, potato, vegetables, fruits, and livestock. The country also
prod uces silk and wool and is attempting to diversify its agriculture
towards fruits and vegetables. The industry accounts for 33.6% of
GDP and employs 23% of the total workforce. Manufactured
products included textiles, food processing, machine building,
metallurgy, mining, hydrocarbon extraction, and chemicals. The
country is also rich in coal, zinc, copper, tungsten, uranium, and
silver.

x  The services sector accounted for 36% of GDP and employs 51.3%
of the total workforce. Key services include transportation and
tourism. Uzbekistan was the fourth fastest growing country for
tourism in 2019 (+27.3%), receiving 6.7 million tourists . With large
power-generation facilities and an ample supply of natural gas,
Uzbekistan has become the largest electricity producer in Central
Asia. Uzbekistan mines 80 tons of gold annually, seventh in the
world. Uzbekistan's copper deposits rank tenth in the worl d and its
uranium deposits twelfth. The country's uranium production ranks
seventh globally. The Uzbek national gas company, Uzbekneftegas,
ranks 11th in the world in natural gas production with an annual
output of 60 to 70 billion cubic metres (2.1 z2.5 trillion cubic feet).

UZBEKISTAN 7



The country has significant untapped reserves of oil and gas: there
are 194 deposits of hydrocarbons in Uzbekistan, including 98
condensate and natural gas deposits and 96 gas condensate
deposits.

x Uzbekistan has GNI per capita of US$2,020 in current dollars in
2018, giving a PPP equivalent of US$7,230. In 2018, foreign
exchange reserves, including gold, totalled around US$25 billion.
Uzbekistan is predicted to be one of the fastest -growing economies

Total GDP (USS$ billion)
300 265
239
209
200 156 180
95 86
100 50 68 53 60
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o oml E N mlom
2005 2010 2012 2015 2018 2020
=m Total GDP (Current US$) (billions) Year
Source: WorldDevelopmentindicators = Total GDP (PPP) (Internatioal US$ billion

x  Uzbekistan has shown a rise in GDP from US$14 billion in 2005 to 86
billion in 2015, but dispalying a significant decrease in the 2015 to
2018 period as shown in the graph. The GDP in terms of PPP however
shows a cosnsitent increase over the entire period shown, averaging
an annual growth of 7% in the ten year period (2010 -2020).

x  The high technology HIGH TECH. EXPORTS
DI RPN CEIIE . ) ) (CURRENT US$ MILLIONS)
have remained between
12 and 42 million dollars
in recent years without )
showing any consistent ;g:g ? 12 720 %
trend, as would be 0.0 / B 7 /
evident from above 2017 2018 2019 2020
graph. Source: World Development Indicators ~ Year
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https://en.wikipedia.org/wiki/Uzbekistan

Table A: Uzbekistan’s HDI trends based on consistent time series data and new goalposts

Life Expected Mean years of | GNI per capita
i o s{‘;‘;’;‘“‘;'g schooling | (2017 pppg) | HDIvalue

1990 66.5 113 3312

1995 66.4 10.7 2412

2000 67.2 10.7 9.1 2,614 0.599
2005 68.4 115 9.8 3,281 0.633
2010 69.7 114 10.7 4,715 0.669
2015 70.9 1.7 114 6,186 0.701
2016 712 118 114 6,415 0.705
2017 714 120 1.7 6,652 0.713
2018 716 12.0 118 6,804 0.717
2019 7.7 12.1 118 7.142 0.720

x Even though UzbekistanAs HDU (

the high human development group (0.757),

as well as the

average of the European and Central Asian countries (0.771), it
has increased from 0.595 to 0.710, equivalent to a rise of 19.3%,
between 2000 and 2017. During this period, life expectancy at

birth increased by 4.9 years, years of schooling rose by 2.4 years
and expected years of schooling increased by 0.7.

x Uzbekistan has maintained an average life expectancy of 71.4-
71.7 years over the past 4 years with an almost 100% literacy for
persons over 15 years of age. The universal literacy is same for
both males and females. The infant mortality rate (number of
deaths per thousand births) is about 10 for females and 14 for

males.

Sourcehttps://hdr.undp.org/sites/default/files/CountryProfiles/UZB.pdf
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x  The percentage of individuals using the Internet increased from
about 47% in 2016 to 70.4% in 2019, while Mobile cellular

subscriptions (per 100 people) increased from about 74% in 2016
to almost 100% in 2019.
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C. KEY GOVERNMENT ORGANIZATIONS RELATED TO
SCIENCE, TECHNOLOGY AND HIGHER EDUCATION

x According to the Law YOn Sci e nlevel
policy-making body for STl is the Cabinet of Ministers.

x  The Republican Council on Science and Technology, established by
Decree No. 953, is defined as an advisory body for the development of
S&T and the improvement of higher education.

% An important step has been the creation of the Ministry of Innovative
Development (MolD) in November 2017 to lead the implementation of
the strategy.

The | aw HYOn Science Aarmd pddindrst itfh
official state body in the field of science and scientific activity,

U The Centre for Scientific and Technical Information, established in
2019 by order of the Minister of Innovative Development aims at
improving the state system of scientific and technical information.

U The Centre for Advanced Technologies (CAT). Established in 2018
under the Ministry of Innovative Development of the Republic of
aims to create conditions for enhancing the development of
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scientific and innovative activities.

The CAT conducts research and offers R&D and testing services
to the public and private sector in a number of scientific and
technological fields in its laboratories of biotechnology,
geophysics and nanomineralogy, screening and molecular
interactions, and physio-chemical research methods.

U The Ministry of Economics and Industry.

U  The Ministry for Development of Information Technologies and
Communications, leads development in the ICT sector and
infrastructure, digital transformation and e -government.

U The Academy of Sciences of Uzbekistan as a key player o the
research performance side of the NIS takes the lead for R&D
activities. It covers a number of areas, such as fundamental and
applied research, innovation projects and training courses for
highly skilled staff, and is composed of 32 institutions, incl uding 23
institutes, one interdepartmental research centre and four
museums.

U The Ministry of Higher and Secondary Special Education
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U Other notable research and education bodies in the Uzbek
innovation system include the higher education institutes and
their research centres, as well as the RIs of the Ministry of
Agriculture, the Ministry of Health, the State Committee on Land
Resources, the State Forestry Committee and the State Veterinary
Committee.

x UzbekistanAs most active r20Kleai

Physics and Astronomy Energy

Institute of Nuclear Physics Institute of Energy and Automation
RT-70 Observatory Tashkent State Technical Universit
SPU Physi cal 1 Te c Fergana Polytechnic Institute
(Physi csi Sun) | n Karshi Engineering Economic

Chemistry and Physics Institute of Institute Biochemistry, genetics ant

Applied Physics, Nationdlniversity molecular biology

of Uzbekistan

Chemical Sciences Biochemistry, Genetics and
Molecular Biology

Institute of Bicorganic Chemistry  Centre of Genomics and

(named after Academician Sadyko\ Bioinformatics Institute of Plant anc

Institute of General and Inorganic  Animal Genofund Institute of

Chemistry Institute of Chemistry an Genetics and Plant Experimental

Plant Substances Biology Institute of Microbiology

Institute of Polymers, Chemistry ani

Physics

Source: UNESCO Science Report 20
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D. RESEARCH AND DEVELOPMENT

GERD as a percentage of GDP
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x The gross domestic expenditure on research and development
(GERD) as a percentage of GDP is quite low and stood at or close to
0.2% between 2008 and 2017, according to the UNESCO Institute
of Statistics (UIS). Between 2012 and 2017, the intramural R&D
expenditure from higher education and business enterprise sectors
increased from 13.95% to 19.15%, and from 26.95% to 38.26%
respectively. While the majority of R&D expenditure came from the
government in the same period, it sharply decreased from 58.61%
in 2012 to 41.23% in 2017. A modest but rising share of R&D
expenditure also came from the private non -profit organization
sector (from 0.49% in 2012 to 1.36% in 2017).
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Es GERD by sector of performance
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x  Between 2014 and 2017, around two -thirds of R&D funding was
allocated to engineering and technology, and natural sciences.

x  The current STI policy of Uzbekistan is defined in the Presidential
Decree No. PD5544 YOn A the Stategy for Imdvative
Development of the Republic of Uzbekistan for 2019 z2 0 2
adopted in September 2018.

x  The main target is to place the country among the top 50 ec nomies
in the Global Innovation Index by 2030. To achieve this, it is aimed
to quadruple the GERD from the current 0.2% of GDP to 0.8% of
GDP by 2021, improve scientific excellence, and strengthen the links
between education, science and industry.

x R & D Highlights:

1 Breakthrough in the country's cotton industry with the use of gene -
knockout technology to obtain the first unique transgenic cotton
varieties with a wide range of econo mically useful characteristics.

1 High-efficiency technology of seed potatoes cultivation, developed
on the basis of cell biotechnology.
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91 Breakthrough in the country's cotton industry with the use of gene -
knockout technology to obtain the first unique transgenic cotton
varieties with a wide range of economically useful characteristics.

9 High-efficiency technology of seed potatoes cultivation, developed
on the basis of cell biotechnology.

1 Development of the original technologies for new types of fertilizers
and defoliants that are implemented in production, and are import -
substituting .

1 More than 30 new original domestic pharmaceuticals were
produced based on local plant raw materials that possess antiviral,
anti-arrhythmic, analgesic and other medicinal properties.

1 Development of import substituting ceramic filtering apparatus,
pontoons, membranes for fine cleaning of oil and gas, which were
successfully implemented in enterprises.

1 Development of the original technology and production of a pilot
batch of polysilicon.

1 Using the nuclear reactor and cyclotron Institute of Nuclear Physics
launched production of several radionuclides, with export worth of
millions of US$.

1 New technology was developed for the jewellery industry -
technology of radiation coloring the natural crystals of colorless
topaz and pale beryl.

1 Development of national diagnosticum preparations, and based on
them organization of production of ELISA test systems for the
determination of a number of infectious diseases (hepatitis A, B, C,
AIDS, etc.).
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x Green Energy Development

1 The Uzbek government plans to attract about US$ 1 billion in private
investment to finance the development of green energy sources.
Masdar Clean Energy from the United Arab Emirates was awarded
the tender for construction of the first 1200 MW solar power plant in
the Navoi region in October 2019.

1 The government signed an agreement with the International
Finance Corporation to develop up to 9 00 MW of solar power
through public zprivate partnerships.

1 With the support of the Asian Development Bank, Uzbekistan has
produced a roadmap for the development of solar energy over
201472031, and with the World Bank, an Atlas of Wind in the
Republic.

1 A 750 kW wind power plant was launched in the Bostanlyk district
of Tashkent in 2017, at a total cost to the state of US$ 1.84 million.

x R&D Human Capital

In Uzbekistan, the number of researchers (both full -time equivalents
(FTE) and headcount) has slightly changed between 2008 and 2017. The
number of researchers (headcount) was 998.41 per million inhabitants
in 2017, and the number of researchers (FTE) was 496.34 per million
inhabitants in the same year. Female researchers as a share of total
researchers remained fairly constant between 2008 and 2017 (both FTE
and headcount) at around 40%.

2000 Researchers per million inhabitants (HC & FTE)

1013 1010 1064 1000 1024 1017

- I I I I I I I I

2000 2005 2007 2010 2012 2015 2016 2017 2018
Source: UNESCO Institute of Statistic® Researchers per million inhabitants (HC)

Researchers per million inhabitants (FTE)
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According to UIS data, the majority of researchers were employed in
the higher education sector. The share of FTE researchers in the sector
grew from 54.01% in 2011 to 59.79% in 2017. There was also an
increase in the share of researchers employed by the business
enterprise sector in the same period from 12.85% in 2011 to 13.15% in
2017, while the share of those employed by the government gradually
decreased from 32.78% in 2011 to 26.34% in 2017. There was no
notable change in the share of researchers in different sector
headcounts between 2011 and 2017. The share of those employed in
the higher education sector and the government was 80% and 13.10%,
respectively, in 2017. The proportion of researchers employed by the
business enterprise sector remained low at 6.53% in the same year.

Researchers by sectorof employment (FTE) Researchers by sector of employment (headcount)

| 100
II 40—

30

20------- -

t 0
2008 2009 2010 2011 2012 2013 2014 20 52016 2017  § 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

@ Business enterprise @ Higher education @ Not specified

Source: UIS http://uis.unesco.org/en/country/uz?theme=science
technologyand-innovation

In order to develop STI human capital, a programme for supporti ng
international internships for researchers from 3 months to 3.5 years
has been implemented. In 2018 72019, 300 researchers were sent
abroad and another 250 selected for the same scheme in 2020. The
MolD also supports bilateral research projects with unive rsities and Rls
in China, Germany, Turkey, Belarus, Russia and India.
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Researchers by major fields (HC)- 2018

5230
4004
2248

Agricultural and Medical and health Engineering and Natural sciences
veterinary sciences sciences technology

Source: UNESCO Institute for Statis{idkS)

8959

x Researchers distribution by major fields (HC)

There is a total of 20,441 researchers distributed as shown in the graph.
As is evident, there is a strong concentration of research workers in the
fields of natural sciences, with significantly lesser numbers in
engineering and technology, and medical and health sciences,
respectively.
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E. HIGHER EDUCATION

1 Followingisalistof top 10 universitiesin  Uzbekistan
University Name National Global
Ranking Ranking
National University of Uzbekistan 1 3807
Tashkent Institute of Irrigation and Agriculture 2 4226
Mechanization Engineers
Tashkent State Technical University Islam Karimov 3 4651
Tashkent University of Information Technologies 4 4780
Muhammad Al Khwarizmi
Karakalpak State University 5 5208
Andijan State Medical Institute 6 5562
Samarkand State University 7 6024
Jizzax State Pedagogika Instituti 8 6080
Bukhara State University 9 6253
Tashlent State University of Economics 10 6456

Source https://www.webometrics.info/en/asia/uzbekistan

Other notable institutions:

1 Westminster International University in Tashkent (WIUT)

1 Tashkent Pediatric Medical Institute
1 Tashkent Informational Technologies University
1 INHA University, Tashkent

UZBEKISTAN
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x  The number of higher education institutions in Uzbekistan has
reached 123, including 93 State Higher Education Institutions; 8

Non-state higher education institutions and 22 foreign universities
and branches.

x Share of Uzbekistan students enrolled in tertiary
education by prog ramme, 2018 or closest year (%)

Agricutivre [ Engmeering I ICTs Health & weltare [l Natural sciences & maths [l Soial soences, ans & hmanities

Uzbekdstan

While slightly less than half (46%) of the tertiary students are
enrolled in the social sciences and humanities programs,
engineering (25%) constitutes the second largest part. Agriculture

(8%), health (7%), and natural sciences (6%) have significantly loar
enrolements.
Saurce: UNESCO Science Report 2021
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