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FOREWORD

It gives me great pleasure to share the Science, Technology and
Innovation Profiles of OIC Member States, as prepared by
COMSTECH. These profiles of member states are being printed,
as well as shared on the COMSTECH website. A few words are
therefore presented 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. Depending 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 direction. 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 purposes 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, and 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 profiles on the basis of
information received officially.

| 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 COMSTECH
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,  Under  Pakistan's  COPYRIGHT
ORDINANCE 1962, allowance 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, educational, 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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_'ORDAN officially the Hashemite Kingdom of Jordan, is a

country in Western Asia. It is situated at the
crossroads of Asia, Africa, and Europe, within the Levant region, on the
East Bank of the Jordan River. Jordan is bordered by Saudi Arabia to the
south and east, Irag to the northeast, Syria to the north, and the
Palestinian West Bank, Israel, and the Dead Sea to the west. It has a 26
km (16 mi) coastline on the Gulf of Agaba in the Red Sea to the southwest.
The Gulf of Agaba separates Jordan from Egypt. Amman is Jordan's
capital and largest city, as well as its economic, political, and cultural
centre. Modern-day Jordan has been inhabited by humans since the
Paleolithic period.
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The Emirate of Transjordan was established in 1921 by the Hashemite,
then Emir Abdullah I, and the emirate became a British protectorate. In
1946, Jordan became an independent state and was renamed in 1949 to
the Hashemite Kingdom of Jordan. Jordan is a founding member of the
Arab League and the Organisation of Islamic Co-operation. The sovereign
state is a constitutional monarchy, the king holds wide executive and
legislative powers.

Jordan is a semi-arid country, covering an area of 89,342 km? (34,495 sq.
mi), with a population of 10 million, making it the eleventh-most populous
Arab country. The dominant majority, or around 95% of the country's
population, is Muslim, with a mostly Arab Christian minority. Jordan has
been repeatedly referred to as an "oasis of stability" in the turbulent
region of the Middle East.
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From as early as 1948, Jordan has accepted refugees from multiple
neighboring countries in conflict.

Jordan has a high Human Development Index, ranking 102nd, and is
considered an upper middle income economy. The Jordanian economy,
one of the smallest economies in the region, is attractive to foreign
investors based upon a skilled workforce. The country is a major tourist
destination, also attracting medical tourism due to its well-developed
health sector. Nonetheless, a lack of natural resources, large flow of

refugees, and regional turmoil have hampered economic growth.
Source: https://en.wikipedia.org/wiki/Jordan
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A. ECONOMIC OVERVIEW

Jordan is classified by the World Bank as an "upper-middle income"
country. The economy has a GDP of over $45 billion in current US dollars.
The trend of Jordan's GDP for the last 16 years is displayed in the graph.
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Source: World Development Indicators

Jordan has shown a gradual rise in GDP from US$13 billion in 2005 to
45 Dillion in 2021 in terms of current US dollars, diplaying an average
annual increase of about 15% in this period. The GDP in terms of PPP
also shows a consistent increase over the entire period shown, averaging
an annual growth of about 9% in the 16 year period (2005-2021). GDP
per capita rose strongly in the 1970s, declined by 30% in the 1980s, and
again rose 36% in the 1990s—currently $9,406 per capita by purchasing
power parity. The Jordanian economy is one of the smallest economies
in the region but is relatively well-diversified. Trade and finance combined
account for nearly one-third of GDP; transportation and communication,
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public utilities, and construction account for one-fifth, and mining and
manufacturing constitute nearly another fifth.

The official currency is the Jordanian dinar equivalent in 2022 to an
exchange rate of 1 US$ =0.709 dinar, or approximately 1 dinar =1.41044
dollars. In 2000, Jordan joined the World Trade Organization and signed
the Jordan-United States Free Trade Agreement, thus becoming the first
Arab country to establish a free trade agreement with the United States.
Jordan enjoys advanced status with the EU, which has facilitated greater
access to export to European markets.The Great Recession and the
turmoil caused by the Arab Spring have depressed Jordan's GDP growth,
damaging trade, industry, construction and tourism. An austerity
programme was adopted by the government which aims to reduce
Jordan's debt-to-GDP ratio to 77 percent by 2021.

The proportion of well-educated and skilled workers in Jordan is among
the highest in the region in sectors such as ICT and industry, due to a
relatively modern educational system. This has attracted large foreign
investments to Jordan and has enabled the country to export its
workforce to Gulf countries. Flows of remittances to Jordan grew rapidly,
particularly during the end of the 1970s and 1980s, and remains an
important source of external funding. Remittances from Jordanian
expatriates were $3.8 billion in 2015, making Jordan the fourth-largest
recipient in the region. (Source: https://en.wikipedia.org/wiki/Jordan)

The contribution of various sectors to Jordan's economy is shown in the
figure below

Jordan 61 5 25 18 10

|
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Services Agriculture Industry Manufacturing (subset of industry) QOther

It is evident that the services sector strongly dominates Jordan’s
economic activity, contributing 61% to its GDP followed by industry 25%
respectively.
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< High Technology Exports

HIGH TECH. EXPORTS (CURRENT US$ MILLIONS)
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38.76
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Source: World Development Indicators

The high technology exports of Jordan rose sharply in the 2007-2010
period from about 39 million to over 122 million dollars but have declined
sharply since 2015 and latest figures (2020) show it about 79 million US$.
Currently medium and high tech exports constitute about 35% of all
exports, down from 48% in 2008. (Source World Bank). High tech exports
constitute about 1.5% of manufactured exports.

< Information and Communication Technology

Jordan contributes 75% of the Arabic content on the Internet. In fact, the
ICT sector is the fastest-growing sector in the Jordanian economy with a
25% annual growth rate. The sector accounts for more than 84,000 jobs
and contributes 12% to GDP. There are 400 companies in Jordan
operating across the spectrum of telecom, information technology (IT),
on-line and mobile content, business outsourcing and video game
development. It has been estimated that these subsections of the ICT
industry will create over 18,000 jobs between 2015 and 2020.
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B. SOCIAL AND HUMAN DEVELOPMENT

Some of Jordan’'s key human development indicators are shown in the
accompanying table.

Series Name 2016 2017 2018 2019 2020
Life expectancy at birth, total
(years)

Literacy rate, adult total (% of
people ages 15 and above)
Literacy rate, adult female (% of
females ages 15 and above)
Labor force with advanced
education (The % of the working
age population with an advanced | .. 65.23 61.73 58.93 59.04
level of education who are in the
labor force).

Labor force with intermediate
education

Mortality rate, infant, male (per

74.18 74.29 74.40 74.52

98.22 . 98.3

97.83

36.53 36.15 40.07 39.61

1,000 live births) 16 155 15 14.6 14.1

Mortality rate, infant, female (per

1,000 live births) 13.1 12.7 124 12 11.6
ivi ' 0

Individuals using the Internet (% 6230 6679 ] ] o

of population)

Mobile cellular subscriptions (per
100 people)

Source: Data from World Development Indicators

102.76 99.15 87.62 77.00 68.48
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Jordan’'s HDI value for latest years (2021, 2020) is 0.72— which puts the
country in the high human development category— positioning it at 102
out of 189 countries and territories.

Between 1990 and 2019, Jordan’s life expectancy at birth increased by
4.7 years, mean years of schooling increased by 5.4 years, and expected
years of schooling decreased by 0.3 years. Jordan's GNI per capita
increased by about 39.6 percent between 1990 and 2019. As shown in
the Table, the literacy level is almost universal for both males and
females. The life expectancy is over 74 years. About 67% of the
population is using the Internet while mobile cellular subscription is at
69% of the population. About 69% of the population with advanced
education is employed, while about 40% of those with intermediate
education are employed. This does suggest a significant need to absorb
the advanced and intermediate educated respectively parts of the

population into the workforce.
(Source: Human Development Report, 2020, UNDP)

JOHUD

The Jordanian Hashemite Fund
for Human Development
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C. KEY GOVERNMENT ORGANIZATIONS RELATED TO
SCIENCE, TECHNOLOGY AND HIGHER EDUCATION

“* Key Policy Initiatives in S&T:

The Science, Technology and Innovation Policy and Strategy covering the
period 2013-2017 specified 24 projects offering incentive schemes for
researchers and innovators, as well as the establishment of technology
incubators.

The Science, Technology and Innovation Policy and Strategy is to be
replaced by the National Policy and Strategy for Science, Technology and
Innovation for 2021-2025. Twenty-one programmes will be implemented
to achieve its five strategic objectives:

» promote interdisciplinary and  knowledge-sharing among
researchers and innovators;

» expand scientific and technological services;

» maximize national and international funding and strengthen
international co-operation;

» develop entrepreneurship and innovation programmes; and

» evaluate and analyze the national innovation system to inform
decision-making.

The policy (2021-2025) includes research priorities on water, food,
energy, health, and  education.
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The priorities for scientific research designated by the Higher Council for
Science and Technology for the 2011-2020 period include 148 topics
related to inclusive, sustainable development. Ten topics relate to basic
and applied sciences, with a focus on life sciences, as well as engineering

and ICTs. Eighty-four topics concern the social sciences. (Source: UNESCO
Science Report, 2021)

*+ Key State Bodies Related to Science, Technology and
Higher Education Higher

% Council of Science and Technology:
The Council was established in 1978 by a Royal decree to build a national
science and technology base to contribute to the achievement of
national development objectives. It is Presided over by HRH Prince El
Hasan bin Talal. In 2013, it completed the national Science, Technology
and Innovation Policy and Strategy (2013-2017), which has seven broad
objectives. These are to:

» incite the government and the scientific community to adopt the

requisite research priorities to develop a knowledge economy,

» generalize a science culture in the education system;

» harness research to development;

» build knowledge networks in science, technology and research;

» adopt innovation as a key stimulus for investment opportunities;

» translate the results of research into commercial ventures; and

» contribute to excellence in training and skills acquisition.

Currently 5 national centres are affiliated with the Higher Council of
Science and Technology

< Ministry of Higher Education and Scientific Research:

The Ministry of Higher Education and Scientific Research was re-
established on the 21st of August 2001 by the Royal Decree, assuming
the responsibility of supervising and having control over public and
private higher education institutions, this is beside promoting the level of
higher education in order to align and keep pace with developments
witnessed by higher education sector in the world, humanitarian and
environmental needs as well as expectations as a whole.
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The Ministry of Higher Education and Scientific Research works on
supervising the sector of higher education in Jordan through (1) the
Higher Education Council which assumes the responsibility of
establishing the general policy for the higher education sector, (2) the
Scientific Research Support Fund and (3) the Higher Education
Accreditation Commission; with the assistance of (4) the technical and
administrative staff of the Ministry represented by various departments
that support work progress in order to promote the level of higher
education in Jordan.

< The Royal Scientific Society (RSS):

It is the largest applied research institution, consultancy, and technical
support service provider in Jordan and is a regional leader in the fields of
science & technology. The RSS laboratories are nationally &
internationally accredited with close personal co-operative ties with local,
regional, and international scientific organizations. Supported by more
than 500 science specialists, researchers, technical support staff, highly
skilled management, and faculty, the RSS has become recognized as a
local, regional and international research and development hub.

<+ Major Research Centers and Programs in Jordan
» The National Center for Diabetes, Endocrine and Inherited
Diabetes
» The National Center for Human Resources Development
» The National Center for Research and Development
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» King Abdullah Il bin Al Hussein Center for Nanotechnology (under
establishment)

National Database for Researchers

Princess Haya Biotechnology Center (PHBC)

Queen Rania Al-Abdullah Center for Environment Science &
Technology (QRACEST)

Pharmaceutical Research Center (PRC)

Energy Center (EC)

Royal Scientific Society

The Higher Council for Science and Technology

Arab Organization for Agricultural Development

The Jordanian-American Commission for Educational Exchange
(Fulbrigt)

Abdul Hameed Shoman Foundation

Islamic Development Bank Scholarship Programmes

United Nations Development Programme/Jordan

Ministry of Higher Education and Scientific Research

Arab Science and Technology Foundation

The Scientific Foundation of Hisham Adeeb Hijjawi

Y YV V

YVVVYVYVYVY

YV VY VY

A\

Source: https://www.just.edu.jo/research/Pages/default.aspx
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D. RESEARCH AND DEVELOPMENT

GERD as a percentage of GDP
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Source: UNESCO Institute of Statistics: http://data.uis.unesco.org/# Year
GERD Ranking: Jordan in OIC Ranking: 8th
The gross domestic expenditure on research
and development (GERD) as a percentage of o 2013, researchers
2018, researchers
GDP has increased strongly, from a low of 0.33 Ly 2018 echnicians

in 2002 to 0.70 in 2016, according to the

~
UNESCO Institute of Statistics (UIS) displaying a — =
growing investment of the government towards —
enhancement of the scientific and technological -_L
capacity. Jordan
RN R&D Human capital, Source: UNESCO Science Report, 2021

The number of researchers (FTE) per million inhabitants in Jordan
increased from 252 in 2013 to 596 in 2018, displaying an increase of
almost 140%, the highest amongst all the countries that are showing at
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least a 15% increase. The number of technicians was reported as 109 in
2018. These figures while showing improvements are still well below the
global average of 1368 researchers per million and 311 technicians per
million inhabitants.

Researchers per million inhabitants (FTE)

1000
592 596
500
252
0 -
2015 2016 2017

Source: UNESCO Institute of Statistics

It is evident from the above graph that researchers per million
significantly increased from 2015 to 2016. However the number
remained almost the same for the years 2016 and 2017.

Researchers by major fields (Higher Education only) (HC) - 2015

3,500 3158
3,000
2,500

2,000 1523

1,500 1,202
1,000
500 317
.

Agricultural and Natural sciences Medical and health Engineering and

veterinary sciences sciences technology
Source: UNESCO Institute for Statistics (UIS)

As the above data on the head count of researchers in Higher education
institutions show, most of the researchers in the higher education
institutions are active in various fields of engineering and technology,
followed by medical and health sciences, and natural sciences,

respectively.
Source: UNESCO Institute for Statistics (UIS)
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% R&D HIGHLIGHTS:

SESAME: The Synchrotron-light for Experimental Science and Applications
in the Middle East (SESAME).

It is the first major international research centre in the Middle East and
neighboring countries. Situated in Allan, Jordan, it has eight members:
Cyprus, Egypt, Iran, Israel, Jordan, Pakistan, Palestine and Turkey.
UNESCO has worked with these members to bring this project to fruition
since the first stone was laid in 2002.

As a user facility, SESAME hosts visiting scientists who use synchrotron
technology for advanced research in various fields of physics, material
sciences and chemistry.

Since SESAME was officially inaugurated in May 2017, six beamlines have
been commissioned, with plans for a seventh. Between July 2018 and
February 2020, experiments were conducted for 62 proposals from 12
different countries, many of them collaborative projects. SESAME's solar
power plant was inaugurated in February 2019, making SESAME the
world's first large accelerator complex to be fully powered by renewable
energy and the world's first carbon-neutral accelerator laboratory. This
makes SESAME economically as well as environmentally sustainable.

-',——-’1,—-—--———.-',
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Since SESAME was officially inaugurated in May 2017, six beamlines have
been commissioned, with plans for a seventh. Between July 2018 and
February 2020, experiments were conducted for 62 proposals from 12
different countries, many of them collaborative projects. SESAME's solar
power plant was inaugurated in February 2019, making SESAME the
world's first large accelerator complex to be fully powered by renewable
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energy and the world's first carbon-neutral accelerator laboratory. This
makes SESAME economically as well as environmentally sustainable.

< Renewable Energy: Jordan is one of the leading countries in the
Middle East and North Africa (MENA) region in renewable energy (RE)
adoption and clean energy growth. More than 20 percent of the
electricity grid in Jordan is powered by solar or wind energy, with a
target of 31% by 2030. The Jordan National Energy Strategy 2020-
2030 focuses on advancing energy security through improving energy
efficiency, energy mix diversification, increasing RE's share of the
entire energy mix, reducing carbon emissions, and bringing down
energy costs. Furthermore, the strategy aims to reduce the reliance
on (imported) oil fuels in producing electricity. It envisions that by the
end of 2030, 48.5 percent of the country's electricity generation would
come from local energy sources.

% Inaugurated in December 2015, the 117 MW Tafila wind farm in Jordan
was the Middle East's largest onshore wind power development at the
time.

% Jordan is also investing in solar energy. The National Electric Power
Company, Jordan's state electricity provider, signed a power purchase
agreement in October 2016 with Masdar, Abu Dhabi's renewable
energy company, for the construction of a 200 MW solar plant 10 km
outside Amman. Once connected to the national grid, the solar facility
will supply the annual power needs of around 110,000 homes and
displace an estimated 360,000 tonnes of carbon dioxide emissions
each year.

JORDAN 22



The combined output of the Tafila wind farm and Baynouna solar project
will account for nearly 18% of the 1.8 GW of renewable energy that

Jordan plans to install by 2020.

% JY1-SAT is a cubesat that is Jordan's first satellite. It was

launched aboard SpaceX's Falcon 9 from the Vandenberg Air Force
Base in the United States on 3 December 2018. JY1-SAT is built in the
CubeSat form factor which is a miniaturized satellite used by
universities worldwide as an educational and research platform. Their
small size makes them efficient and inexpensive to build, launch and
operate. The JY1-SAT team is a multidisciplinary team comprised
entirely of students from various Jordanian universities, and a number
of faculty supervisors.

Public-private partnerships in technology based
development projects. According to the government’s Voluntary
National Review, US$ 10 billion was spent in the ten years to 2017 on
public-private partnerships in electricity generation, renewable
energy, water, transport, wastewater treatment and other areas (Govt
of Jordan, 2017).
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E. HIGHER EDUCATION

Jordan was investing 0.28% of its GDP on higher education in 2018.
Jordan currently has 31 Universities; 10 Public, 18 Private, 1 Regional and
2 operating under unique regulations, and 9 university colleges. In
addition, there are 39 community colleges.

The following is the list of Jordanian Public Universities

% University of Jordan
> Yarmouk University
Petra University
% Muta University
% University of Science and Technology of Jordan
% The Hashemite University
% Al al-Bayt University
% Balga Applied University
% Al-Hussein Bin Talal University
% Tafila Technical University
% German Jordanian University.

X/

)/

*

R/
’0

*

There are two Regional Universities:

% Global University of Islamic Sciences
% Arabic Open University

And the following Foreign Universities within the Agreements with Public
Universities

% Yarmouk / University of Sunderland University
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% Alga Applied University / University Hedrzfeld
% Balga Applied University / University DePaul
% Yarmouk / University of Dublin University

% University of Jordan / Ohio University

Following is the list of national and global ranking of leading Jordanian
universities:

University Name s;:zg;l Global Ranking
University of Jordan 1 784
Jordan University of Science & Technology 2 858
Hashemite University 3 1370
Al Balga Applied University 4 1653
Yarmouk University 5 2013
Philadelphia University at Jordan 6 2052
Middle East University Jordan 7 2166
Al Zaytoonah University 8 2301
Princess Sumaya University for Technology 9 2350
Al Al-Bayt University 10 2477
German Jordanian University 11 2792
Mutah University 12 3077

Source: https.//www.webometrics.info/en/aw/jordan

JORDAN 25


https://www.webometrics.info/en/aw/Jordan

< Participation in Higher Education:

Tertiary education

% 50 % 50 Tertiary education by sex
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As presented data show, tertiary enroliment in Jordan is
latest at about 33% of all population of the age group, with
slightly higher enroliment of females (37%) as compared to
males (30%).
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F. RESEARCH PUBLICATIONS

Jordan'’s scientific publications have shown a steady increase between
2016 and 2021 as shown in the graph below. There has been an overall
average increase of 55% in the number of publications in this six-year

period.
Research Publications (Science and Technology)
4510
4016
4010 3507
3510 -
5010 2416
2510 1798 2023
2010 | :
1510
1010
510
10
2016 2017 2018 2019 2020 2021
Source: Web of Science Core Collection | Document type: Articles vears

Jordan in OIC Ranking: 15th

When considered with regards to the field of science, the largest
proportions of all publications are contributed in health sciences (31% )
and cross-cutting technologies (21%). Publications in ICT (15%) and
engineering (9%) are also noticeable.
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< Scientific Publications in Jordan by Broad Field of
Science, 2017-2019 (%)
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“ Top Five Partners for Scientific Co-Authorship in
Jordan, 2017-2019 (Number of Papers)

The top five partners of Jordan in co-authorship of scientific papers
between 2017 and 2019 are seen to be USA, Saudi Arabia, UK, UAE and
Germany as shown in the box below. Numbers in parentheses indicate
the number of co-authored papers between Jordanian partner country
authors.

1st collaborator 2nd collaborator 3rd collaborator 4th collaborator 5th collaborator

Jordan USA (1549) Saudi Arabia (1 025) UK (664) UAE 617) Germany (539)
Source: UNESCO Science Report, 2021

“ Scientific Publications:
Total scientific publications are increased significantly from one

decade to another.

Total Scientific Publications = 64492

46722
5696 12074

A4

o
l T T 1

Before 2000 From 2000-2009 From 2010-2021
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%+ The research publication output of Jordan was retrieved from
Scopus. The data is presented in figure. The per year total number of
publications or scholarly output (SO), citations, and citations per
publications (CPP) from 2012 to 2021 is presented in the table.

S# Title Overall | 2012 2013 2014 2015 2016 2017 2018 2019 2020 @ 2021

1

2
3

Scholarly 41887 2695 2567 2609 2668 3118 3541 4524 5470 6639 8056
Output

Citations 556476 38258 35507 49555 57385 59463 81624 74117 57678 62743 40146

Field- 133 14.2 13.8 19 21.5 191 231 160.4 10.5 9.5 5
Weighted

Citation

Impact

Citations 1.39 113 0.97 1.19 1.53 1.57 1.67 1.47 1.23 143 1.45
per
Publication

The highest documents are published in 2021 (n=8056), followed by
2020 (n=6639) and 2019 (n=5470). The total citations were 556476, or
the CPP was found to be 1.38. The research quality can be presented
by field weighted citation impact (FWCI). It “indicates how the number
of citations received by an article compares to the average or
expected number of citations received by other similar publications”.
The per year FWCl is presented in the table, while the overall FWCl was
1.39 which indicates that the articles received 39 % higher citations as
compared with global average.

< Major Subject Areas: Scopus also categorized 41,887
research documents (from 2012 to 2021) in twenty-seven
(n=27) major subject areas.

# | Subject Area SO | Citations | CPP | FWCI
1 Engineering 8895 | 92519 104 | 1.21

2 | Computer Science 8838 | 105335 | 119|146
3 | Medicine 8477 | 201792 | 23.8|2.26
4| Social Sciences 5384 | 30906 57 109

5 | Mathematics 4342 | 43646 10.1 | 1.42

6 | Physics and Astronomy 3286 | 35729 109 [ 1.23

7 | Biochemistry, Genetics and Molecular Biology 3076 | 51808 16.8 |1 0.99
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8 | Materials Science 2914 | 39028 13.4 1 1.11
9 | Business, Management and Accounting 2700 | 24737 9.2 [0.98
10 | Environmental Science 2664 | 32837 12.310.87
11 | Chemistry 2506 | 36789 14.7 1 0.86
12 | Agricultural and Biological Sciences 2487 | 28259 11.4 1 0.88
13 | Pharmacology, Toxicology and Pharmaceutics 2467 | 28292 11.5]1.04
14 | Arts and Humanities 2288 | 6247 2.7 10.68
15 | Energy 1742 | 21571 1241 1.13
16 | Decision Sciences 1653 | 13844 84 |[1.38
17 | Nursing 1521 | 15702 10.3 ] 1.28
18 | Chemical Engineering 1479 | 22334 151 |1

19 | Economics, Econometrics and Finance 1285 | 6607 51 |0.81
20 | Earth and Planetary Sciences 1047 | 12079 11.5 1 0.85
21 | Multidisciplinary 711 9774 13.7 |1 0.84
22| Immunology and Microbiology 695 12955 186 [ 1.5
23 | Health Sciences 590 | 5831 99 |1.41
24 | Dentistry 580 7626 13.111.29
25 | Psychology 536 | 7761 1451 1.21
26 | Neuroscience 411 6695 16.3 ] 1.28
27 | Veterinary 392 3420 87 1.1

For each area the per year number of scholarly output (SO), citations,
citations per paper (CPP) and field weighted citation impact (FWCI) is
presented in the table. Jordan published the highest documents
(n=8895) in Engineering, followed by Computer Science (n=8838) and
Medicine (n=8477). The highest citations were recorded for Medicine
(n=201792), Computer Science (n=105335) and Engineering (n=92519).
While, the highest FWCI was noted for Medicine (n=2.26), Immunology
and Microbiology (n=1.5) and Computer Science (n=1.46).

< The Research Quality:

Research quality can be presented by the quality of journals. For the
purpose, Scopus introduced seven gquartiles (Q) groups. For example, Q1
is occupied by the top 1%, and Q7 is occupied by journals in the 75 to
100% group. The per year quartile details are presented in the table.
6778 documents are published in those journals which not included in
quartile groups. In other words, the 35109 documents are categorized
seven groups. The highest documents are published in Q5
(n=10230/29.14%), Q6 (n=7935/22.60) and Q4 groups (n=7084/20.18%).
The ten years data is presented in the table.
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S#

Title

Overall

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

Publications in
top 1% Scopus
Sources

466

12

14

26

41

43

53

64

50

64

99

Publications in
top 1% Scopus
Sources (%)

13

0.6

0.7

1.2

1.8

1.7

1.8

1.7

1.1

1.1

1.4

Publications in
top 5% Scopus
Sources

2283

128

136

128

148

197

192

255

258

365

482

Publications in
top 5% Scopus
Sources (%)

6.5

6.5

6.7

6.6

7.6

6.7

6.6

56

6.3

6.8

Publications in
top 10%
Scopus Sources

4657

230

266

256

304

341

390

497

527

793

1053

Publications in
top 10%
Scopus Sources
(%)

133

131

12

13.5

135

13.6

12.9

11.4

13.8

14.8

Publications in
top 25%
Scopus Sources

11741

609

615

641

720

821

940

1248

1406

1984

2757

Publications in
top 25%
Scopus Sources
(%)

33.4

30.9

30.2

30.2

321

32.6

32.7

32.3

30.5

34.4

38.8

Publications in
top 50%
Scopus Sources

21971

1107

1197

1238

1310

1485

1783

2397

2792

3732

4930

10

Publications in
top 50%
Scopus Sources
(%)

62.6

56.2

58.7

58.2

58.4

59

62

62.1

60.6

64.7

69.4

11

Publications in
top 75%
Scopus Sources

29906

1599

1673

1724

1867

2000

2430

3289

3862

5089

6379

12

Publications in
top 75%
Scopus Sources
(%)

85.2

81.2

82.1

81.1

82.9

79.5

84.5

85.2

83.8

88.3

89.8

13

Publications in
top 100%
Scopus Sources

35109

1970

2038

2126

2244

2517

2876

3860

4606

5765

7107

14

Publications in
top 100%
Scopus Sources
(%)

100

100

100

100

100

100

100

100

100

100

100
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< The Top Institutions:

The list of top ten most productive universities is described in the table.
Based on the number of publications, the highest documents are
published by University of Jordan (n=11152), followed by Jordan
University of Science and Technology (n=8678) and Hashemite University
(n=3940). The total citations, number of contributing authors, CPP and
FWCI for all ten universities are provided in the table.

S# Institution SO Citations | Authors | CPP | FWCI
1 | University of Jordan 11152 | 142995 | 5907 12.811.21
Jordan University of Science &
2 | Technology 8678 | 203388 | 4647 2341219
3 | Hashemite University 3940 | 39528 1543 10 10.97
4| Al-Balga Applied University 3710 | 40261 1637 1091 1.18
5 | Yarmouk University 3657 | 32594 1755 89 |1.01
6 | University of Mutah 1747 | 14520 784 83 ]0.83
7 | German Jordanian University 1473 116916 614 11.511.18
8 | Al-Zaytoonah University of Jordan 1343 | 11034 625 82 |1.15
9 | Al al-Bayt University 1304 | 11623 428 89 (09
Princess Sumaya University for
10 | Technology 1208 | 11256 612 93 |1.06

J3RDAN UNIVERSITY IJ"‘:‘S
1470 HOROGOAC s(:\;
PLao) 1870 M0R0S 5
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< International Collaborations:
The per year international collaboration data is presented in the
figure. Overall, from 2012 to 2021, an increasing collaboration

trend can be observed.

International Collaboration (%)
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< Top Collaborating Countries:

The highest collaboration was noted with USA (n=8022), followed by
Saudi Arabia (n=4702) and UK (n=4005). The data of the top ten
collaborating countries is presented in the figure

The Top Ten Collaborating Countries with Jordan

8022

4702
4005
3060 2915
I l l 2018 1919 1857 1572 1516

United Saudi  United Germany United Canada Malaysia Egypt Australia India

States  Arabia Kingdom Arab
Emirates
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Jordan hosts a world-class research facility which is also fostering
scientific co-operation, the Synchrotron-light for Experimental Science
and Applications in the Middle East (SESAME), which was officially
inaugurated on 17 May 2017. Construction of the centre began in Allan
in 2003 and was completed in 2008. The other eight members of SESAME
are Bahrain, Cyprus, Egypt, Iran, Israel, Pakistan, the Palestinian Authority
and Turkey. SESAME was established under the auspices of UNESCO at
the turn of the century before becoming a fully independent
intergovernmental organization in its own right. The centre is also
supported by the European Commission.

Regional Centre for Renewable Energy and Energy Efficiency

Jordan is one of the ten founding members of the Regional Centre for
Renewable Energy and Energy Efficiency, which was established in Cairo,
Egypt, in June 2008. The centre acts as a platform for regional exchanges
on policy and technical issues. It also encourages private-sector
participation to promote the growth of a regional industry in renewable
energy. The other eight founding partners are Algeria, Lebanon,
Morocco, Libya, Palestine, Syria, Tunisia and Yemen. The centre has
several development partners, including the European Union, German
Agency for Technical Co-operation and the Danish International
Development Agency.
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Jordan has hosted the ESCWA Technology Centre since its inception in
2011. The centre's mission is 'to assist member countries and their public
and private organizations to acquire the necessary tools and capabilities
to accelerate socio-economic development.

Agreement between the government of the United States of America and
the Government of Jordan on science and technology cooperation
agreement was initially signed at Amman on April 5, 2007. In 2017 both
countries signed a protocol to extend and amend this cooperation
agreement on the side lines of the World Science Forum held in
November 2017 at the Dead Sea. The 10-year agreement was stated to
be as a result of the important cooperation between the two countries
in the fields of scientific research and technology.

Jordanis a valuable EU partner in bi-regional science diplomacy initiatives
such as the Partnership for Research and Innovation in the
Mediterranean Area (PRIMA). Jordan's Higher Council for Science &
Technology (HCST) co-chairs the meetings of the Union for the
Mediterranean (UfM) Regional Platform for Research and Innovation
together with the European Commission’s Directorate-General for
Research and Innovation.

Under PRIMA Jordan is part of a consortium of sixteen countries,
represented Dby institutions involved in Science, Technology and
Innovation from the Mediterranean and European countries to launch
an initiative focused on the development and application of innovative
solutions for food systems and water resources in the Mediterranean
basin. PRIMA initiative was launched in nine European countries; namely,
Italy, Spain, France, Cyprus, Greece, Malta, Portugal, Croatia and Slovenia,
and in partnership with seven countries from the Mediterranean basin:
Algeria, Tunisia, Egypt, Lebanon, Turkey, Morocco and Jordan, in order to
establish an effective, long-term partnership in scientific research and
innovation in the Mediterranean basin.
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H. INNOVATION, ENTREPRENEURSHIP &
TECHNOLOGY PARKS

< Initiatives for Promoting Innovation

The National Innovation Strategy (2013-2017) led to the establishment
of the National Centre for Innovation in 2019, an online platform that co-
ordinates innovative projects, collects data and allows public and private
stakeholders to engage with one another directly. The Middle East and
North Africa Transition Fund financed its first two years of activity to the
tune of US$ 2.47 million (Bennett, 2018).

> A better environment for business

Over the 2018-2019 period, the government enacted a range of
economic reforms that have improved access to credit, facilitated tax-
paying and addressed issues of insolvency. These reforms were
reflected in its much-improved ranking (75th) in the Word Bank's
Doing Business 2020 report, Jordan having climbed 43 places since
2017,

SMEs account for about four-tenths of Jordan’s nominal GDP and 98%
of all operational companies (OBG, 2018b). The US non-profit Building
Markets (2019) found that Jordanian and refugee- or migrant-owned
SMEs created an average of 15 and 18 jobs per year, respectively.

» The National Entrepreneurship and SME Growth Strategy

(2015) The National Entrepreneurship and SME Growth Strategy
(2015) covered the period to 2019. It proposed establishing a
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structure to co-ordinate the implementation of policies and
programmes in support of entrepreneurship and SMEs.

< The government adopted the Jordan 2025 framework
strategy in 2015.

It defines its central goal as being to improve citizens' welfare and the
provision of basic services. It also aims to achieve economic self-reliance
and financial stability, as well as to improve productivity and
competitiveness. Among the 400 measures listed by the strategy, notable
is the objective of: ‘activating’ the Renewable Energy and Energy Efficiency
Fund, established in 2010; completing the country's high-speed fiber
optic network; and rehabilitating environmentally degraded areas that
include the Zarga River basin and Phosphate Hills near Russeiffeh.

< Reach2025: Blueprint for the digital economy

> Ministry of the Digital Economy and

Entrepreneurship
In May 2019, the government created the Ministry of the Digital
Economy and Entrepreneurship, thereby expanding the mandate of
the former Ministry of Information and Communication Technology to
focus on the digital economy and related areas.

> Technology and Jobs project

One flagship of the new ministry is the Youth, Technology and Jobs
project, approved by the World Bank in March 2020, with grants
totaling US$ 200 million. The project aims to raise the number of
digitally skilled youth by establishing a National Skills Council for
Information and Communication Technology, developing curricula for
technical schools and providing selected tech hubs with financial
support. The project will also expand the provision of e-government
services.

<+ Scientific Patents Granted (2011-2020)

Scientific patents granted taken as a measure of the innovation activity
of a country show an uneven trend for the case of Jordan with the total

JORDAN 37



number of patents fluctuating between 166 and 236 between 2014 and
2019.

Total Patents granted (Resident, Non-Resident and Abroad)
500

400
300

200

169
, 8 @ m

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Years
Source: WIPO: https://www.wipo.int/ipstats/en/statistics/country_profile/profile jsp?code=JO

However, in 2020 the number depicts a strong increase to 368. This latter
increase may be connected to innovative activities related to the
indigenous efforts to combat the COVID-19 virus. It remains to be seen if
the increase seen in 2020 becomes a sustained trend or whether it was
simply a one-off affair.

The distribution of the awarded patents between local, non-resident and
abroad categories shows that most patents are being won by the Non-
Resident sector representing the foreign companies based in Jordan.

Total Patents granted (Resident, Non-Resident and Abroad)

Year Resident Rel\sl,:ir:nt Abroad TOTAL
2011 15 25 23 63
2012 3 45 12 60
2013 9 39 11 59
2014 15 100 51 166
2015 15 68 21 104
2016 4 117 48 169
2017 4 115 41 160
2018 16 151 69 236
2019 5 83 32 120
2020 8 326 34 368

Source:https://www.wipo.int/ipstats/en/statistics/country_profile/profile.jsp?code=JO
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< Innovation Ecosystem of Jordan

The Global Innovation Index (GIl) is taken to indicate the extent of
development of the innovation ecosystem of a country. The trend for
Jordan is shown in the following graph.

The Global Innovation Index ranking of Jordan in 2021 was 81, while it
was ranked 13th within the OIC member countries. Its Gl ranking has
slightly worsened between 2015 and 2021, from 75 to 81, while the Gll
score has also shown a slight decrease (from 33.78 to 28.3). The scores
do suggest that Jordan needs to continue to improve its innovation
landscape in order to remain productive and competitive globally.

Global Innovation Indesx
100

- ) v 81 81
60

“ 41 38.43 33.78 30.77 27.79 283
20 I |

0
Year 2011 2015 2018 2020 2021

B Ranking = Score

Source: Global Innovation Index _ WIPO

< Science, Technology Parks, Incubators and

Accelerators
Development of S&T Parks and Incubation Centers is also taken as an

indicator of the interest of a country in supporting innovations and
indigenous development of technology or service based solutions.

< S&T Parks

Jordan has the following three Science and Technology parks:
» The Hashmite City University Technology Park: Located in Zarka
and specializes in the support of ICT related initiatives.
> The El Hasan Science City: Located in Amman, its mission is to build
and strengthen scientific and engineering research in the areas of
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greatest strategic value to Jordan’s long-term competitiveness and
development

» Cyber City: Located in Amman it is a Qualified and Special Export
Free Industrial Zone which aims to provide local and international
investors with the required land, hangars, and buildings,
infrastructure and services that will enhance their competitiveness
in the region.

< Parks Business Incubators:
Besides the above S&T parks, Jordan has the following business
incubators for strengthening startups and new businesses:

> iPark;

» QRCE;

» Jordan Innovation Centre;

> Jordan Forum for Business and Professional Women;

» BD Business Development Center of Jordan

< Accelerators:
Jordan has the following business accelerator programs to provide
developing companies access to mentorship, investors and other
support that help them become stable:

» 0asis500

» CH9 MENA Hub

> Arabeneur
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I. COMBATING THE COVID-19 PANDEMIC

<+ Government Efforts

The Jordanian government responded to the pandemic swiftly by
acquiring ventilators and ramping up domestic production of Personal
Protective Equipment to such a degree that supplies were exported to
aid other countries.

» Demand for trained medical staff was addressed by recruiting
graduate nurses and retired doctors and by mobilizing medical
staff from the private sector to public hospitals. Focus was also
placed on expanding access to COVID-19-related health care
beyond the public hospital setting by creating field hospitals and
allowing private hospitals to treat COVID-19 patients

Several public health measures were adopted on the technology front to
curb the spread of the virus.

> Online platforms such as WhatsApp were utilized to disseminate
COVID-19-related training courses to medical staff

» Drive-through clinics were utilized to address the needs of patients
who were afraid to come to the hospital during the pandemic;

» A contact tracing mobile app, AMAN (which translates to “safety”),
was developed to identify and close down geographic areas with
high rates of COVID-19 infections;

» Transparency around supply shortages, occupancy levels in
emergency departments and ICUs, and COVID-19 case updates
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were shared on Jordan's Ministry of Health website to keep health
care providers and the general population well-informed.

» To encourage more Jordanians to get vaccinated, an online
registration platform was created with the intention to allow people
more mobility. As of last 2021, 44 percent of the Jordanian
population was fully vaccinated.

» Electronic platforms were created to gather information about
vulnerable families in order to support them financially through
formal channels. A home delivery system of psychotropics for the
geriatric population was implemented to ensure that those with
mental health conditions receive their medicine during quarantine.

< Jordan Coronavirus Kit Shows Fruits of Boosting

Research

Researchers from the Jordan Society of Genetic Engineers developed
the JOCOV-19 viral extraction kit, which they say could, if validated and
mass produced, negate the need for the country to import other
testing kits and materials.

> They also claim it has the added benefit of being quicker than the
standard methods for viral extraction - the process needed before
actually testing for the SARS-CoV-2 - that are being used
internationally.

» The research was done with Hazem Haddad, head of MENA
molecular genomics and the bio-risk management division at the
Jordan University of Science and Technology, and under the

auspices of the Jordanian Society of Genetic Engineers.
Ref:https://www.timeshighereducation.com/news/jordan-coronavirus-kit-shows-fruits-

boosting-research
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< Jordanian firm kicks off pilot manufacture of
ventilator parts

A Jordanian medical devices manufacturer and supplier has
started the pilot production of ventilator parts to expand the
health authorities' capacity in the fight against the COVID-19
pandemic. Eon Dental, an Amman-based manufacturer of
transparent braces and retainers, said it is cooperating with
official bodies and some specialists, to produce some parts of
ventilators used with critical COVID-19 cases.

In a statement, the company said it had reconfigured some of
its large-scale 3D printers to produce more than 3,800
ventilator parts. The company's director, said the parts and
consumables his firm produced had been already supplied to

competent authorities to ascertain their efficiency and quality.
Ref:https://menafn.com/1100023028/Jordanian-firm-kicks-off-pilot-manufacture-of-

ventilator-parts

< Promotion of Remote Learning for Schools during

Lockdown:

The COVID-19 outbreak forced school closures around the world
affecting hundreds of millions of students across the Middle East and
North Africa. To sustain learning during the pandemic, the Ministry of
Education has turned to distance learning tools. Officials were quick to
leverage materials from the private sector to develop an education portal
called Darsak as well as two dedicated TV channels that offer online
lectures. These resources cover the curriculum'’s core subjects of Arabic,
English, Math and Science for grades 1 through 12. In addition, the
country's television sports channel has been repurposed to broadcast
educational material tailored to students preparing for Tawijihi, the
secondary school leaving examination. The Ministry of Education also
supported teaching staff by rolling out new interventions to make it
easier to transition to distance learning. A newly launched platform for
teacher training offers courses on distance learning tools, blended
learning, and educational technology.
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< AMAN-Aman.jo: Jordanian APP for contact tracing of
COVID-19:

arel

AMAN App, a mobile application that notifies users if they

happened to be in the vicinity of a diagnosed coronavirus
patient, has "helped make contact tracing faster and more resource-
efficient”, according to its creators. The application was developed for
Jordan's Ministry of Health by the COVID-19 JOTECH COMMUNITY, a
group of tech-savvy volunteers who “aim to leverage Jordan's tech talent

in fighting the coronavirus pandemic”.
Ref. https://play.google.com/store/apps/details?id=jo.gov.moh.aman&hl=en

< Jordan becomes latest Mideast country to deploy
drones in virus response:

Jordan has deployed drones to fight the coronavirus pandemic,

joining a host of Middle East countries using the technology to

enforce curfews, deliver public health announcements and

even monitor people's temperatures. The drones have been

fitted with artificial intelligence-enabled thermal cameras.
Ref.https://www.france24.com/en/20200405-jordan-becomes-latest-mideast-
country-to-deploy-drones-in-virus-response
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