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Executive summary

This document presents a review on the overall governance mechanisms such as
governing bodies and institutions, policies, funding mechanisms and available
resources of MED countries (Iran, Irag, Egypt, Lebanon, Jordan, and Palestine). To
that purpose, two sub-regional papers were drafted (one is dedicated to Iran/Iraq and
the other for Egypt, Lebanon, Jordan, and Palestine). The objective is to identify the
current state of affairs in the region (political, legal and institutional framework,
international cooperation, innovation aspect) and proceed in interventions adapted to
each country’s needs.

Various EU projects have been implemented in order to support the research and
innovation cooperation related to Egypt, Lebanon, Jordan and Palestine. However, no
previous activities have been developed for Iran/ Irag, two countries with poor or non-
existent EU-cooperation. The Project’s main focus for Iran/ Iraq is to support policy
dialogue, enhance capacity building activities and share best practices and experience.

Methodology

The main focus was related to Iran and Iragq conducting an in depth analysis with the
active contribution of the local project partners (upon consultation at local level). On
the other hand, as regards Egypt, Lebanon, Jordan, Palestine, the objective was to
gather the available information (based on the work undertaken and published under
previous projects with relevant scope like MIRA, or current projects like MEDSPRING
and ERANETMED) and update accordingly.

The critical parameters for cooperation to be identified were:

1. The legal framework for STI (and possibly a National Innovation Strategy-if
available)

2. The main funding mechanisms for ST1 (institutional funding; research programmes;
etc.)

3. The main thematic priorities.

4. Human resources data: number of researchers, age and gender distributions, basic
affiliations (university, research centres, business)

5. The international/regional cooperation in R&I: major cooperation partners, type of
cooperation instruments (mobility, joint research programmes) and successful
stories
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1. Governing Bodies and Institutions

This section gives an overview on the main players in the public, private and academic
sector. In addition, information is provided on the RTD policies which are further
elaborated on in section 2 under major policies.

1.1 Political System

Within the Iranian government the main STI policy implementing bodies are the Vice
Presidency for Science and Technology and the Ministry of Science, Research and
Technology and also industrial ministries like ministries of power, petroleum, industry,
defence and agriculture. In addition main decision making bodies that have a major
role within the governance structure are: (1) Supreme Council of the Cultural
Revolution, (2) Islamic Parliament of Iran, (3) Expediency Discernment Council and
(4) Supreme Council for Science, Research and Technology. Supreme council for
science, research and technology is the most relevant one in the STI, regarding its
policy making and supervision, with the President as it is head and a couple of ministers
and scholars as members. Out of these, the Supreme Councill of the Cultural
Revolution was responsible for devising the National master plan for science and
education with 2025 vision for STI of the country, it also has set up a Steering Council
for the ‘National Master Plan For Science and Education’ as well as the 6th 5-Year
Development Plan2. One of the recently focusing themes of Iranian RTD policies is to
support the knowledge based firms, and increase R&D expenditure. Approving
supporting knowledge-based firms law in 2010 and the act for making an obligation
for spending at least 1% of the allocated budget costs of all governmental
organizations, to research and technology development in 2015, is in this regard.

1.2 Education and Research System

Professional Education and Training is provided by more than 600 governmental
training centers and over 17000 free training centers. Higher Education and research in
Iran is conducted by 700 universities (among them? some of the reputable universities
are (1) University of Tehran, (2) Sharif University of Technology, (3) Allame
Tabatabai University and (4) Iran University of Science and Technology). The public
research sector in Iran is covered by Iranian Research Organization for Science and
Technology, Pasteur Institute, Razi Institute, National Research Institute for Science
Policy, and more than 200 other research centers.

1.3 Intermediaries

! This council is called as Headquarters for Implementation of the plan. For more information:
http://en.farhangoelm.ir/SCCR/SCCR-councils-and-specialized-units-(1)

2 Supreme Council just set up the Steering Committee for National Master Plan, but the 6th 5-year plan
(and all 5-year plans and annual budget allocations) is planned, written and monitored by “Management
& Planning Organization” which is under direct supervision of Iran President.

3 http://iur.isc.gov.ir/ranking.aspx#MOVEHERE
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Beyond, Iran also offers a range of intermediaries such as (1) Industrial Development
and Renovation Organization of Iran, (2) Iranian Association for Management of
Technology, (3) Pardis Technology Park, (4) Iranian Mines and Mining Industries
Development and Renovation Organization and (5) Isfahan Science and Technology
Town.

1.4 Industrial System

Main players within the Iranian industrial system are public, governmental and private
firms like: (1) National Iranian oil Company, (2) National Petrochemical Company, (3)
Esfahan's Mobarakeh Steel Company, (4) National Iranian Copper Industries
Company, (5) MAPNA Group, (6) Iran Khodro Industrial Group, (7) Kalleh Dairy
Company, (8) Daroupakhsh Holding and (9) Telecommunication Company of Iran,
when looking at large companies. With regards to SMEs (1) CinaGen Company, (2)
System Group (Enterprise Software Company) and (3) Petro Pars play a major role.

2. Major Policies

2.1 National master plan of science and education

The most related and important long term plan of STI in Iran is the "National Master
plan for Science and Education™ which was enacted in June 2011, by Supreme Council
of Cultural Revolution in which the President is the Head of Council. Framework and

logic of this plan is depicted in figure below.

The Foundations and
Fundamental Values of
the National Science
Master Plan

Main Characteristics of
the Model of Science,
Technology, and
Innovation System

The Objectives of
Prioritization and the
Approach for Supporting
Priorities

The Science and
Technology Priorities of
the Country

A
7

National Master Plan for
Science & Education

The Fundamental Values and the Theoretical
Mode of the National Science Master Plan

The Science and
Technology Outlook of
the Islamic Republic of

Iran by 2025

4

The Macro Objectives
of the Science and
Technology System of
the Country

| The Ideal Condition of Science and Technology

4

The Sector Objectives
of the Science,
Technology, and
Innovation System of
the Country

Science and Technology Priorities of the Country

The Macro Strategies for
the Development of
Science and Technology in
the Country

4

Targets and Key Macro
Indicators of National
Science and Technology

AN

National Strategies and
Measures in Line with the
Macro Strategies for the
Development of Science
and Technology in the
Country

National Strategies and Measures for the
Development of Science and Technologyin the
Country

/

I

National Division of
Labor in the System of
Science and Technology

The Organizational Framework of Science,
Technology, and Innovation

The System of
Implementation,
Supervision,
Assessment, and
Updating of the
National Science
Master Plan

Some relevant parts of this act, that cover properly the subject is needed for step two
are presented below.
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2.2 Main Characteristics of the Model of Science, Technology, and Innovation
System

According to the National Master plan of Science and Technology, the science,
technology, and innovation system aims to address the following areas:

(1) Focus on a ‘healthy’ Combination of Supply- and Demand-dynamic:
Given the long-term goals, ideals, and priorities of the system and the insufficient
demand for the above items on the part of economic and industrial sectors, certain
priority areas must be given special support. This facet of the science and technology
system is directed toward the generation and provision of knowledge based on the goals
and ideals of the society. On the other hand, the rise of demand on the part of national
and transnational cultural, political, industrial, and economic systems, as a result of
commercialization of science and technology, plays an important role in the all-out and
sustainable development of the country. As a consequence, the appropriate model for
the science and technology system of the Iranian society is a combination of models of
supply- and demand-orientation.

(2) A combination of internal capacity building and external collaborations.
From the viewpoint of the country's local needs, potentials, capacities, and relative
advantages, the system of science and technology of the Iranian society is internally
oriented. On the other hand, given the existing opportunities in the world and in Islamic
countries in the fields of science and technology, it has active cooperation with other
countries and, therefore, is externally oriented.

(3) The development of an education system which supports skills needed for

critical thinking and investigative learning.

Given that only a combination of knowledge and practice results in the all-out and
sustainable development of the country, the existing model of a disaggregated system
of science and technology must be rapidly transformed into a synthetic model. To
achieve this end, this synthesis must begin in elementary education and continue into
all levels of education. Thus, the existing memorization-oriented education must be
supplanted by a model based on learning knowledge together with the development of
humans and advancement of skills and research. A research-oriented approach will also
be promoted in the system of higher education.

2.3 Macro STI strategies in The Sixth Iran 5-Year development plan (objectives
related to STI)

While the Macro objectives focus on internal capacity building, cultural preservation,
Iran’s positioning within the Islamic world, as well as recognizing the importance of
international collaboration, as listed below:

(1)Achieving first position in science and technology in the Islamic world, and
attaining an advanced scientific and inspiring status in the world,, (2) Establishing a
knowledge-based and justice-oriented society, possessed of competent, enlightened,
and elite individuals, with a view to becoming a scientific authority in the world, (3)
Deepening and expanding of general and specialized education, and strengthening
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of morality, free-thinking, and spirit of innovation throughout the society, particularly
among the youth, (4) Attaining scientific development and modern and beneficial
technologies in line with the priorities, needs, and relative advantages of the country;
and their dissemination and application in various educational, industrial, and service
institutions, (5) Increasing the share of goods and services produced based on
domestic science and technology to a level exceeding fifty per cent of the gross
domestic product (GDP), (6) Promoting the status of Persian language among
international scientific languages, (7) Bolstering the promotion of science and
technology in the Islamic world, and reviving the pivotal and historical status of Iran
in the Islamic culture and civilization and (8) Expanding cooperation in the fields of
science and technology with major international scientific centers, the macro
strategies as well as the sector specific objectives for Science, Technology and
Innovation are outlined below.

Some of STI Relevant articles of the sixth Iran 5-year development plan are listed
below.

Article 2 Continuous improvement of the business environment and
strengthening competitive structure and market competitiveness.

Article 6 Funding medium and micro activities by banking system.

Article 8 Fundraising Iranian abroad and foreign investors' capitals by creating

motivations and incentives.

Article 13 | Increasing the contribution of renewable energies and expanding
widespread and small-scale power plants.

Article 16 | Increasing the added value by achieving oil & gas value chain
knowledge and developing the production of goods with optimal
performance.

Article 17 | Deepening the knowledge utilization in upstream and downstream oil
and gas industries by establishing and reinforcing knowledge-based
companies which are responsible for designing, engineering,
constructing, equipping and transferring technology in order to increase
the share of local content.

Article 26 | Increasing the growth rate of added value in industrial, mining and
mineral industries and increasing their exports.

Article 27 | Transforming the production methods, industrial products and related
services to knowledge-based method; commercial branding and
strengthening the presence in regional and global markets.

Article 28 | Prioritizing the areas of strategic industries (such as: oil and gas,
petrochemical, transportation, advanced material, construction, ICT,
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aerospace, marine, water and agricultural industries) and increase the
percolation of advanced technologies within them.

Article 30

Developing and implementing comprehensive plan and road map of
standardization system and quality management.

Article 31

Deploying and reinforcing the comprehensive and efficient national
statistics system.

Article 32

Attaining outstanding status in m-government development in the
context of the national information network in the region.

Article 36

Effective and meaningful participation in international cyberspace
interactions.

Article 37

Increasing the share of infrastructural investment in ICT sector.

Article 60

Prioritizing economic diplomacy in order to increase foreign investment,
enhancing the presence in global market and achieving the essential
technologies due to 2025 vision.

Article 62

Providing the proper conditions for Iranian abroad in order to invest and
bring in their scientific potentials.

Article 66

Efficient judicial support in order to fully implement intellectual
property rights and strengthen the contracts to enhance foreign and
private sector investment.

Article 74

Achieving the first regional rank in science and technology and
consolidating it by dedicating to science and technology policy
attainment.

Article 77

Developing basic sciences and researches, theorizing and innovating in
the context of science and technology policies and comprehensive
scientific map.

Article 77-1

Organizing the comprehensive and efficient national data and statistics
system of science and technology.

Article 78

Regulating the interrelation between education and employment and
tailoring educational majors and levels according to national master plan
for science and education and demands of employment and productions.

Article 79

Expanding active, constructive cooperation and interaction in the field
of science and technology with other countries and regional/global
reliable science and technology research centers especially among
Islamic countries and developing knowledge based product's trade and
export.

Article 80

Organizing national innovation system and advocating problem-
oriented policy issues, innovation and research commercializing and
developing the comprehensive financing system in order to respond to
demands of knowledge-based economy.
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2.4 The Objectives of the Science, Technology, and Innovation System of the
Country

The specific objectives focus on the improvement of education, as well as an increase
of related outputs. A full listed is demonstrated below:
(1) Attainment of an appropriate level of general education by all classes of the society
and elimination of illiteracy, (2) Complete coverage of general education, (3) Creation
of an appropriate educational system for directing students toward:
o Attainment of virtues, and recognition of duties and responsibilities
toward God, self, society, and the world of creation,
Enhancement of the ability to think and rationalize,
o Preparation for embarking upon an independent life and establishing a
family,
o Responsible and efficacious presence in the society,
o Development of occupational talents and creation of future employment
with a view to the fulfillment of societal needs,
o Development of scientific talents for embarking on specialized courses
of study.
(4) Enhancement of the level of knowledge and skill of the country's workforce to
world- class standards with a view to fulfilling the needs of the society, and the
domestic and international labour markets, (5) Achievement of the first rank among
the universities of the Islamic world, and of distinctive standing among the universities
of the world, (6) Attainment of a desired ratio between the number of post-graduate
students and the total higher education student population, commensurate with the
ranking of universities and the needs of the country, (7) Enhancement of the level of
knowledge generation in social sciences based on Islamic principles and local needs,
(8) Consolidation of the country's status in the following areas:
a. Sciences and technologies in the field of oil and gas, as a means of
achieving a pivotal position in the region,
b. Information technology, in order to attain first position in science and
technology in the Islamic world,
c. Biotechnology, with a view to capturing three per cent of the world's
market share.
(9)Attainment of the knowledge of design and construction of nuclear power plants
and fusion energy, the technology of sending humans to outer space, and the knowledge
of design, construction, and launch of GEO satellites; through participation with the
Islamic world and international cooperation.

3. International Collaboration

International Cooperation regarding the STI empowerment in Iran is being pursued
through some international organizations such as the (1) Academy of Science for the
Developing World (TWAS), (2) Islamic Educational Scientific and Cultural
Organization (ISESCO), (3) Islamic Development Bank (IDB), (4) United Nations
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Economic and Social Commission for Asia and the Pacific (ESCAP), (5) a research
program with the French Embassy* and recently with the EU°®.

3.1 Iran Cooperation with TWAS

"The Academy of Sciences for the Developing World" (TWAS) is aimed at promoting
scientific capacity and excellence for sustainable development in the South. TWAS is
an autonomous international organization, founded in Trieste, Italy in 1983 by a
distinguished group of scientists from the South under the leadership of the late Nobel
laureate Abdus Salam of Pakistan. Originally named "Third World Academy of
Sciences”, it was officially launched by the then-secretary general of the United
Nations, Javier Perez de Cuellar, in 1985. The Academy's more than 700 fellows and
associate fellows are elected from among the world's most distinguished scientists.
TWAS fellows represent more than 70 countries in the South. A council, elected by
members every three years, is responsible for supervising all academy affairs. The
secretariat is located on the premises of The Abdus Salam International Centre for
Theoretical Physics (ICTP) in Trieste, Italy. Since 1986 TWAS has supported scientific
research in 100 countries in the South through a variety of programmes. TWAS works
in close collaboration with the United Nations Educational, Scientific and Cultural
Organization (UNESCO), Abdus Salam International Centre for Theoretical Physics
(ICTP), International Council for Science (ICSU), International Foundation for
Science (IFS) and International Science Program (ISP).

TWAS Objectives

o Torecognize, support and promote excellence in scientific research in the South

e To provide promising scientists in the South with research facilities necessary
for the advancement of their work

« To facilitate contacts between individual scientists and institutions in the South

e To encourage South-North cooperation between individuals and centers of
scholarship

e To encourage scientific research on major Third World problems

Major TWAS Activities

e Awarding Prizes
o Capacity Building for Research
e Granting Fellowships and Associateships

4 http://www.ambafrance-ir.org/Presentation-1731 It's a collaboration between these two

organizations: Iran: Center for International Studies and Scientific Collaboration (cissc.ir),
affiliated to Iran Ministry of Science, Research and Technology and France: Campus institute
(campusfrance.org/fr/gundishapur)

5 Joint statement on Science, Technology, Research, and Innovation
http://europa.eu/rapid/press-release STATEMENT-16-1441 en.htm
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« Holding Scientific Meetings

TWAS Iran Chapter (TWASIC) was established when a number of Iranian prominent
scientists were selected as TWAS fellow members by TWAS. In August 2004,
members of TWASIC agreed on choosing CISSC as their host organization. The so
far 15 members of TWASIC, in their bi-monthly meetings, consider nominations of
Iranian scientists for TWAS prize; suggest qualified Iranian scientists to TWAS for
future fellow membership; and bring up new suggestions for extending TWASIC
activities. CISSC provides an annual grant to TWASIC members. The main part of the
grant is to be spent on specific research projects recognized by the member.

3.2 Iran cooperation with ISESCO

Islamic Educational, Scientific and Cultural Organization (ISESCO®) was established
in 1982. The aim of this organization is solidarity among Islamic nations through
education, science and culture, development of science and technology in Islamic
countries, cooperation between Muslim elite, protection of minorities, Muslims and
non-Muslims in Western countries, and to overall, cooperation and trade, science,
education and culture among Muslims around the world. Fifty countries are currently
members of the organization. Its permanent headquarters is in Rabat (Morocco) and its
working languages are Arabic, English and French.

ISESCO's organizational structure consists of three pillars of the General Assembly,
the Executive Council and the General Administration. Since 1991 the responsibility
of the organization has been Doctor Abdulaziz Othman.

Islamic Republic of Iran become a member of ISESCO since 1992 and is now an active
member. ISESCO's secretariat is located at the Office of Science and International
Cooperation of the Secretary of the Ministry of Education. Secretary-General is the
Director of Scientific Cooperation and international ministries.

3.3 Iran cooperation with IDB

Establishment

The Islamic Development Bank is an international financial institution established in
pursuance of the Declaration of Intent issued by the Conference of Finance Ministers
of Muslim Countries held in Jeddah in Dhul Q'adah 1393H, corresponding to
December 1973. The Inaugural Meeting of the Board of Governors took place in
Rajab 1395H, corresponding to July 1975, and the Bank was formally opened on 15
Shawwal 1395H corresponding to 20 October 1975.

Purpose

The purpose of the Bank is to foster the economic development and social progress
of member countries and Muslim communities individually as well as jointly in
accordance with the principles of Shari‘ah i.e., Islamic Law.

8 http://iranisesco.ir/en/
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Functions

The functions of the Bank are to participate in equity capital and grant loans for
productive projects and enterprises besides providing financial assistance to member
countries in other forms for economic and social development. The Bank is also
required to establish and operate special funds for specific purposes including a fund
for assistance to Muslim communities in non-member countries, in addition to setting
up trust funds. The Bank is authorized to accept deposits and to mobilize financial
resources through Shari'ah compatible modes. It is also charged with the
responsibility of assisting in the promotion of foreign trade especially in capital
goods, among member countries; providing technical assistance to member countries;
and extending training facilities for personnel engaged in development activities in
Muslim countries to conform to the Shari‘ah.

Country No. of Shares Amount (in mill ID) % of Total
Iran 417,463 4,174.63 8.25%

3.4 Iran cooperation with ESCAP

The United Nations Economic and Social Commission for Asia and the Pacific
(ESCAP) is the regional development arm of the United Nations for the Asia-Pacific
region. Made up of 53 Member States and 9 Associate Members, with a geographical
scope that stretches from Turkey in the west to the Pacific island nation of Kiribati in
the east, and from the Russian Federation in the north to New Zealand in the south,
the region is home to 4.1 billion people, or two thirds of the world’s population. This
makes ESCAP the most comprehensive of the United Nations five regional
commissions, and the largest United Nations body serving the Asia-Pacific region
with over 600 staff.

Established in 1947 with its headquarters in Bangkok, Thailand, ESCAP works to
overcome some of the region’s greatest challenges by providing results oriented
projects, technical assistance and capacity building to member States in the following
areas:

Sustainable Development

Macroeconomic Policy and Development

Trade and Investment

Transport

Social Development

Environment and Development

Information and Communications Technology

Disaster Risk Reduction

. Statistics

10. Sub-regional activities for development

=

©ooNoe kLD
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3.5 Jundishapur Research Program

Jundishapur research program by the Center for International Scientific Cooperation
(CISC) and the French Embassy Cooperation and Cultural Activity SCAC (under the
French Embassy in Iran) runs the annual appeal. The program started in 2004 and aims
to promote research and scientific and technical cooperation between researchers
developed between Iran and France.

In case of acceptance of the proposed project, to facilitate and assist the Iranian scholars
travel to France on behalf of the Center for International Scientific Cooperation
(CISSC), and to travel to Iran on behalf of the French Institute of Campos de France
(French delegate) a certain sum paid. The annual report on the progress of projects and
activities should be conducted on the publication and dissemination of the results of
the study should be centered. In the "Acknowledgements" Papers should be grateful
Center, Cultural Center of the Embassy of France. It is noteworthy that funding and
funding for joint research projects will be linked up to the institutions. The length
considered for the project is 2 years.

The program Jundishapur includes research in the Iranian and French joint projects in
all fields, in particular humanities and social sciences (law, economics and
management), medical sciences, basic sciences, environmental science and biology,
which is approved by the Health Research Institute is I. These priority projects are:
PhD or post-doctoral projects that is associated with education;

(1)Projects which lead to cooperation within the Iranian and French laboratory or
institution and (2) projects that lead to development, particularly the socio-economic
development.

4. Funding mechanisms and main funding bodies

The funding landscape for Science, Technology and Innovation in Iran consists of the
(1) National Development Fund, (2) Innovation and Development Fund and (3) Iran
Technology Development Fund and several other research and technology funds.

According to the law which was enacted on 21/11/2010 the support for knowledge
based companies subject to this Act include:
o Exemption from taxes, dues, customs and export dues, and commercial
benefits for fifteen years
o Provide all or part of the cost of production, supply or use of innovation
and technology by granting low-interest or interest-free long-term or
short-term loans
o Prioritizing the establishment of research units, technology and
knowledge-based engineering and manufacturing companies and
institutions subject to the Act in the science and technology parks,
incubators, special economic zones and special areas of science and
technology
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o Creating the proper insurance coverage in order to reduce the risk of
products achievements, innovation and technology in all stages of
producing, supplying and deployment.

4.1 National Development Fund

The National Development Fund of Iran (NDFI) traced back to the Third Development
5-Year Plan of Iran (2000) when a Foreign Currency Reserve Account (known as Oil
Stabilization Fund) was established to stabilize the annual budget and prevent the oil
prices fluctuations. The other objective of OSF was to save a portion of oil revenues
for future generations through making productive investments.

Due to the failure of OSF, it was in the Fifth 5-Year Development Plan (2011) that
NDFI was formed to save the shares of future generations and transform a portion of
oil revenues to productive investments, while the OSF remained in place only with the
single task of keeping the annual budget balanced. Half of OSF balance at the end of
each year is transferred to NDFI regularly. NDFI is mandated with transforming a
portion of the revenues from export of oil, gas, gas condensates and oil products to
sustainable wealth and productive investments, as well as saving the share of future
generations from these resources. Based on the law, 23% of the hard currency revenues
from the above mentioned sources go to NDFI in 2013. This share will reach to 32%
by the end of 2016.

The president is the head of the Fund and Economy Minister, Deputy of Strategic
Planning and Control, central bank governor and two of parliament's economic
commission, the commission's budget are the members of the Board of Trustees.

4.2 Innovation and Development Fund
As a fund affiliates to the supreme Council for Science, research and Technology, was
established in order to facilitate the commercialization of inventions and flourishment
and make technical knowledge applicable by providing assistance and facilities, loan
and guarantee facility without obtaining any authority to forgive all or part of the
contribution and partnership with companies and knowledge institutions (Based-on
article 5 of the law for supporting knowledge-based firms). These Funds include: state
aid, credits contained in the annual budget, any help and investment of natural and legal
persons and companies affiliated with the government, public institutions, NGOs and
municipalities and affiliates and function. Banks can also provide part of the resources
mentioned above.
o At least five percent (5%) of the capital of the fund will be allocated to
grant loans to non-state funds for research and technology.
o The initial capital of the Innovation and Development Fund is about 1
Billion$ and gradually will be supplied in 3 years by National
Innovation Fund or Account Reserves.

In order to develop knowledge-based companies and institutions and strengthening
international cooperation research units and technology-based engineering science and

Page 19 of 154



technology parks are allowed take benefits of free zones, labor relations, exemption tax
and the effects of foreign investment and international financial transactions enjoy.

4.3 Iran Technology Development Fund

Considering the importance of research and innovation and the necessity of investing
in this area as well as its role in local content and development, Iran Technology
Development Fund was established in 1988. Iran Scientific and Industrial Research
Council approved the establishment of this financial fund to support researchers,
innovators and inventors. The draft of statute was approved by the Credit and Monetary
council and this institute has launched its business since June, 1989 after it was
approved and registered by the General Assembly of banks.

The name of this fund was changed to Iran Technology Development Fund (ITDF)
meanwhile its capital increased since 1994.

According to the article two of the statute, the objective of establishing Iran
Technology Development Fund is to finance required financial resources of knowledge
based and technology based projects and innovative entrepreneurs, researchers and
inventors (legal or individual) to achieve local content and independence and to
develop domestic and foreign markets of national knowledge and technology based
products and services.

Moreover, it is noteworthy that the financial regulations incorporated by the
government require all agencies and organizations which are funded by government to
spend at least 1% of their allocated budget, to research and technology development.
This law has been ratified in addition to research funding below the annual budget law
system.

5. R&D data
5.1 Share of GERD in GDP
GERD / GDP (%)
1
0,92
0’8 Q7 0,58
08 ’ 051 043
0,4 0,53 GERD / GDP (%)
0,42
0,2
0 T T T T T T 1
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Figure 1 GERD % in GDP
(Based on parliament research centre annual reports of government budget)
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e Share of Public and Private funding

Not available information since the previous mechanism for collecting R&D data
especially in private sector is not working well and there is an attempt to reinforce it
again.

o Budget for international cooperation

Not available information: Recently the government established a specific council
(technology diplomacy council) that aimed to organize and coordinate international
cooperation in STI.)

o Institutional versus competitive

Not available information: All R&D budgets whether they're being spent based on 1%
law or planned (under the research items in annual budget), can be done in-house or with
external help. When organization want to use external help they must abide to national
tender regulations, unless the research project is small in amount (usually less than 5-10
thousand dollars). In medium and large research projects they must act based-on the
mentioned law and it requires that publish the announcements and after that outsource
the work to the best proposal. The projects themselves must be based on the Supreme
council for science, research and technology priorities for research and technology that
has been renewed annually, all projects under 1% law must also be approved by council
thematic commissions. So, the in-house research funded by annual research budget and
under 1% law is mainly institutional, but outsourcing them needs abiding tender law that
makes them almost competitive.

e Main competitive funding instruments (i.e. Programmes, allocated budget; priority
fields; planning; etc.)

To be prepared: the available support is mainly competitive to some extent. In some
technology areas, it is more competitive and in some others is less competitive.
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5.2 Scientific output
(Comment: The drop after 2014 is an artefact due to the delay between publication and
updating the data in the database)

Number of published articles by Iranians
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Figure 2 Number of published articles by Iranians
(based on Scopus data (Accessed in November 29th 2015)
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Figure 3 Number of Scientific Productions of Iran in International Web of Science
The Number of Scientific Productions of Iran in International Web of Science Database during 2001-
2012 (Source: Web of Science Database)
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Figure 4 Number of Scientific Production of Iran in International Scopus Database during 2001-2012
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Figure 5 Iran ranks of Science Production in the word in International 1SI Database during 2001-2012
(Source: Web of Science Database)
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Figure 6 Iran ranks of science production in the world in Saymgo Database during 2001-2012
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Figure 7 Number of Scientific Productions of Iran in a million people in the International Web of

Science Database during 2001-2012 (Source: Web of Science Database)
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Figure 8 Number of Scientific Productions of Iran in a Million People in International Scopus
Database during 2001-2012 (Source: Scopus Database)
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5.2.1 Co-publication
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Figure 10 Number of papers with counterparts outside of Iran from 2001 to 2016
(From total of 323508 papers-Number based on countries)
Based on Scopus data (Accessed in November 29™ 2015), details can be accessed through link
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Figure 11 Number of papers with U.S affiliated researchers outside of Iran from 2000 to 2016
(From total of 323508 papers). Based on Scopus data (Accessed in November 291" 2015)
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Figure 12 Number of papers with Canadian affiliated researchers outside of Iran from 2000 to

2016

(From total of 323508 papers), based on Scopus data (Accessed in November 29™ 2015)
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Figure 13 Number of Scientific Productions of Iran with Foreign Researchers in Web of Science

Database during 2001-2012
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(published in the international Scopus database) during 2001-2012
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5.3 Human resources data
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Figure 16 Number of Students in Higher Education Institutions during 2001-2012
(Source: Presidential Office of Iran, Management and Planning Organization)
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Figure 17 Number of Students Studying in the Ph.D. during 2001-2012
(Source: Presidential Office of Iran, Management and Planning Organization)
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Figure 18 The Proportion of Students Studying in Ph.D. of all Students during2001-2012
(Percent) (Source: Presidential Office of Iran, Management and Planning Organization)
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Figure 19 Number of Students Studying at the Graduate level during 2001-2012

(Source: Presidential Office of Iran, Management and Planning Organization)
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Figure 20 Proportion of Students Studying at the Graduate level of All Students (percent) during
2001-2012
(Source: Presidential Office of Iran, Management and Planning Organization)
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Figure 21 Number of Students Studying Professional Doctoral Degree during 2001-2012

(Source:

Presidential Office of Iran, Management and Planning Organization)
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Figure 22 Proportion of Students Studying Professional Doctoral Degree of All Students during
2001-2012
(Source: Presidential Office of Iran, Management and Planning Organization)
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Figure 23 Number of Students in Segregated Educational Level during 2001-2012
(Source: Presidential Office of Iran, Management and Planning Organization)
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Figure 25 Number of Researchers per Million Inhabitants during 2002-2012
(Source: Iranian Statistical Center)
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5.4 Patents
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Figure 26 Number of Registered Patents during 2001-2012 (Source: Judiciary Patent Office)
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Figure 28 Number of Patents Registered in the International Authorities Registered in the
Database World Intellectual Property Organization during 2005-2012 (Source: WIPO)
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Figure 29 Proportion of Population to 1 Million People to National Registered patent during
2001-2011 (Source: Judiciary Patent Office)
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Figure 30 Proportion of a Million People to Registered Patents In International Organizations
during 2005-2012 (Source: WIPO)
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Figure 31 Number of Published Scientific Production in ISl to the Number of Registered Patent
in International Organization during 2003-2012 (Source: Web of Science Database, WIPO)
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Figure 32 Number of Published Scientific Evidence in Scopus to the Number of Patents
Registered In the International Authoritative During 2003-2012 (Source: Scupos Database, WIPO)

5.5 Knowledge production data
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Figure 33 Volume of Export of Knowledge-based Production (Millions of Dollars) during 2001-

2012 (Source: Vice-Presidency for Science and Technology)
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Figure 34 Proportion Of Knowledge-based Production Exports to GDP (percent) during 2001-
2012 (Source: Vice-Presidency for Science and Technology; Central Bank)
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Figure 35 Proportion Of knowledge-based Production to Total Exports of Goods (Source: Vice-
Presidency for Science and Technology)
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Figure 36 Proportion Of Knowledge-based Production from All Non-Qil Exports (percent)
during 2001-2012 (Source: Vice-Presidency for Science and Technology, Customs Islamic
Republic Of Iran)
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Figure 37 Proportion of Engineering Exports in the Country by Years (Millions Of Dollars)
during 2001-2012 (Source: Trade Development Organization of Iran)
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Figure 38 Proportion of Engineering Export in the Country in Divided Sectors during 2001-2012
(Source: Trade Development Organization of Iran)

5.6 Technology Parks and Incubators
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Figure 39 Number of Science and Technology Parks during 2001-2012 (Source: Ministry of
Science, Research and Technology)
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Figure 40 Number of Incubated In Iran during 2001-2012 (Source: Ministry of Science,
Research and Technology)
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Figure 41 Number of Companies Based In Science Parks and Technology Incubators during
2005-2012 (Source: Ministry of Science, Research and Technology)
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1. The legal framework for Science Technology and Innovation

The Iraqi constitution of 2005, addresses various issues pertaining to higher education
and scientific research. Thus, Article 34 declares that education is a right for all
citizens, that it is to be made available at no financial cost in all its stages, i.e. including
higher education that scientific research is to be encouraged. Article 34 also
acknowledges the need to encourage private education.

Other relevant articles of the Constitution include:

N Article 4: acknowledging the right to education in the population’s mother
tongue.

N Article 16: declaring equal opportunities for all citizens.

N Article 25: stating that the economy is to be reformed in line with modern
principles, including development of the country’s private sector.

N Article 114: demanding that competencies be shared between federal and
regional authorities in the formulation of educational policy.

Once among the strongest in the region in ST, Iraq is currently facing many challenges
in this area. It has suffered substantial setbacks in its intellectual infrastructure
following years of isolation, diminishing resources, and infrastructure damage. After
decades of war and sanctions, both the quantity and quality of Iraqi scientific research
have decreased significantly.

According to UNESCO, after the beginning of the most recent war in Iraq in 2003,
followed by the destruction or looting of much of the science and technology
infrastructure in the country, scientific research more or less collapsed completely’.

While the situation has recovered and improved, challenges still exist. Challenges to
achieving progress in the Sciences sector can be related to security, political
uncertainty, STI Institutional policies, structure and capacity:

e Itis still that most of the Technology Research and Development guidelines are
based on suggestions rather than on actual needs. That is, researchers at academia or
public sectors suggest the topics and directions/guidelines of their Research and
Development Projects based on their personnel assessments and initiatives, rather than
on solid directions from a governing national ST policy. Obviously, the absence of
such policy, yet, is the main reason of this drawback.

e Iraq would still need to invest more in order to;
a) Increase the number of full-time researchers and benefit from part-time researchers
through the use of specialized network and initiatives (e.g. Researchers mobility) and

" "International Initiative to Engage Iraq’s Science and Technology Community: Report on the

Priorities of the Iragi Science and Technology Community ", Alnajjar, A. et al. 2004. Sandia,
Albuquerque.
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b) Manage research and development centers in collaboration with regional and global

players.

¢ Involvement of science and technology foundations in the private sector is absent.

The need exists to establish a mechanism that links science and technology
institutions and the national economy. This link could be through the utilization of
funding mechanisms, incentives, venture capital and incubators, the contribution of
academic teachers to the private sector, eclipsing the distance between university
curricula and the actual demands of the local market.

Inclusion of science, technology, and Innovation in Irag's development plans will
support transition to a knowledge economy, diversification of Iraq's economy, and
creation of jobs for a growing workforce, specifically new university graduates.

To this end, many efforts, local and international, were taken to reform the STI sector
and cross-sector institutions and activities®.

1.1 Governing Bodies and Institutions

Table 1: STI governing bodies and institutions in lraq

Governing Bodies and Institutions

A-1. Government (main bodies
governing R&D in lraq)

Comments

A. Political System

1. Ministry of Higher Education and
Scientific Research (MHESR)

2. Ministry of Science and Technology
(MoST)

After 2003, MoST was formed from the remains of the Iraqi
Atomic Energy Commission (IAEC) and a number (15) of
Research oriented state enterprises—owned by Military
Industrialization Commission (MIC). MoST possesses a large,
well-trained scientific, engineering, and technical work force
fully capable of leading and advancing scientific Research and
Development activities to support reconstruction and economic
development of Irag.

Currently, efforts are undertaken to merge MoST with MHESR.
Excellent Research and Development Centers will be emerged.

3. Ministry of Industry and Minerals
(MIM)

Main body : Corporation of Research and Industrial
Development (CRDI)

8 “Modernization of the Education Sector in Iraq; Rapid Assessment of the Management of the Education
System.” Prepared by Ramzi Salamé for the UNESCO Office for Irag. November 2010, "A proposed
System for STI in Iraq", Cabinet Decree No (35) for 2011, "Revitalizing Science, Technology and
Innovation in Irag — A Road Map", Irag UNESCO 2012, "Review of Scientific Research in Iraq"”, Iraq

UNESCO 2013.
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4. Ministry of Agriculture (MoA) Main body : Agricultural Research Directorate (ARD)

Main body : Petroleum Research and Development Center

5. Ministry of Qil (PRDC)

6. Ministry of Health Main body : Planning and Resource Development

7. Ministry of Higher Education and
Scientific Research in KRG

A-2. Governance

1. Higher Education Committee
(parliamentary Committee)

2. Education Committee (parliamentary
Committee)

This commission Has a unit on education as well as specialized
offices responsible for commissioning strategic research issues;
among them is the Agricultural Strategic Initiative.

3. Prime Minister's Advisory
Commission (PMAC)

4. Ministerial Committee for e- Headed by the Minister of MoST and has representatives from
Governance (Committee 146) all ministers and provinces.

B. Educational and Research System

B-1. Higher Education and research

1. Universities

There are (34) State University in Irag (excluding KRG).
Admission to State Universities in Iraq is free, and it is based on
1.1. State Universities a Central Admission System. Exams are traditional and
following the good international practice, with continued
collaboration with International Universities.

There are (50) Private Colleges in Iraq (excluding KRG).
MHESR regulates the establishment of Private Universities.
Tuition fees range between (2000 - 6000) USD according to the
field of Study.

1.2. Private Colleges

Currently, there are (46) Research Centers and (55) Research
2. Academic Research Centers Units affiliated to the State Universities across the provinces
(excluding KRG).

There are (30) R&D centers at MoST, (8) R&D Centers at
B-2. Economic/Business Sector MIM, (1) R&D Center at Ministry of Oil, and several R&D
Research departments and units (with less infrastructures and people) at
other institutions.

C. Intermediaries; Research, Institutes, Brokers
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1. Scientific Information and
Technology Transfer Center (SITTC)

at MoST

This is the only Center that contains a Technology Transfer
Office in Irag. The structure of the Center is given in figure after
this Table.

2. Council of Coordination for serving
Society at MHESR

In April 2014, MHESR established a council that includes
representatives from all ministries and Universities in the
country. The objectives of the Council are to collaborate with
the universities to serve the social-economical needs of the
society.

Scientific Info & Tech Transfer Scientific Library
Centre (SITTC) —_— Div
Y ¥ v ¥
Science, Technology & Technology Transfer Technology Business Digital Repository
Innovation Observatory Dept Incubators Dept
Dept Dept
Scientific & Intellectual Property Feasibility Studies Content Management
> Composite Indicators Div ™ Div > Div
Div
e Commercialization International Coordination Quality Content
Capacity Building & & < ’
> pCoorudinationg Div N & Networking > Div
Div Div
Evaluation and Control Document Archiving
> Div & Preservation
Div

1.2 Major Policies

Draft of a National Policy for STI in Irag, in collaboration with UNESCO-Iraq

Office.

Dialogue is ongoing to formally issue this Policy. Responsible Line Iragi Ministries
and Authorities involved were:
-Ministry of Science and Technology (MoST)

-Ministry of Higher Education and Scientific Research (MHESR)
-Ministry of Industry and Minerals (MIM)
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-Ministry of Higher Education and Scientific Research in KRG (MHESR-KRG
e Act No. (10) For 2012; small Income, Small Knowledge Based Business Support.

Current (2013-2017) 4-Year National Development Plan. Ministry of Planning takes
the lead of governing the implementation of this Plan. The Plan was completed after a
full year of intensive and methodological work on the part of the leadership and
specialist teams at the Ministry of Planning, with the active and dedicated participation
of all ministries and non-ministerial agencies, governorates, private sector
representatives, some civil society organizations, and a number of academics. Under
its Economic Development section, it is stated to create an appropriate business
environment for the private sector through Establish incubators for technological
businesses and expand their adoption

1.3 National master plan of science, Technology and Innovation

A draft Policy Plan for STI in Iraq was drafted in collaboration with UNESCO - Iraq
Office which presented the draft STI policy formally to GOI on Oct. 2015.This draft
STI Policy was formulated by a Task force from Ministries of; Higher Education and
Scientific Research (MHESR), Science and Technology (MoST), Industry and
Minerals (MIM) as well as the Ministry of Higher Education and Scientific at KRG, in
collaboration with UNESCO - Iraq Office.

Institutional entities to be established under the terms of the draft STI Policy

e Parliamentary Committee on Science Technology and Innovation (PCSTI)

e National Science, Technology and Innovation Commission (NSTIC)

e Science, Technology and Innovation Board (STIB)

e Higher Ministerial Committee for Science, Technology and Innovation (HMC)

e Science, Technology and Innovation Committees (STIC’s) within Government
Ministries

e Iraq’s Science, Technology and Innovation Foundation (ISTIF)2

e Science, Technology and Innovation Funding Department (STIFD)

e Policy Research and Monitoring Office (PRMO)

e Iraq’s Academy of Science (IAS) and the Iraqi Scientific Association (ISA)

e National Enterprise and Innovation Promotion Agency (NEIPA)

e Enterprise Support and Incubation Office (ESIO)

o Novel Institutional Entities (NIESs), such as technology, research and innovation
parks, enterprise incubators

While the draft STI policy is under negotiation in the context of the current
Political/Economic reform that was called by GOI on August 2015, efforts are being
emphasized to activate a very important cabinet decree (No. 35 of 2011).

9 ISTIF is to coordinate funding for STI initiatives in selected priority areas for national development
(those mentioned in the National Development Plan(s).
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Cabinet decree No (35) of 2011

The most important, national and first of its kind act of ST1 in Iraq is an earlier Cabinet
decree order No (35) of 2011. This decree has already endorsed by the Council of
Ministers (the cabinet) to establish several high-level STI entities and to promote
critical activates as follows:

Permanent STI Parliamentary Committee

Prime Minister's Scientific Advisor

Higher Ministerial Committee for STI

National Office for STI Polices

Funding Department for supporting RTD and Innovation

STI Committee at each Scientific and supporting Ministry
Activating NGOs and other Scientific Associations

Include an article in the Federal Budget for Expenditure of RTD

Table 2 Flow mechanism of Decree No (35) for 2011

Parliament < > Government of
lraq

L

STI Committee J LScientific Adviser to P.MJ

Higher Ministerial STI =00

Committee

Science, Technology and
Innovation Policies Office

Higher

Ministerial STI

Secretory
Board to the
STI Committee
National Fund

Cross - Sector STI
STl in Public Sector

Private
Non-Profit

-
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1.4 Industrial System

1.4.1 State Owned Enterprises (SOEs) Reform Plan

SOEs constitute large volume of Industry Sector in Irag. Currently, most Iraqi firms
suffer from a high production cost and low productivity. These issues are critical
national issues. It is no longer sufficient to import technology to increase productivity
neither for the short term nor for the long term. To enhance its competitiveness while
taking into consideration the local and regional environment, Iraq is developing its
national resources in the fields of science and technology. Moreover, local capacity to
being directed to promote technological innovation, which in return must be invested
immediately in all sectors.

It should be noted that most of the Business Sector in Iraq is owned by Minister of
Industry and Minerals (MIM). More than (70) State Owned Enterprises (SOE) is
affiliated to MIM.

In Nov 2013, Ministry of Industry and Minerals (MIM) in collaboration with Prime
Minister's Advisory Commission (PMAC) issued a Strategic Plan to reform the SOEs

in lrag.

The strategy, with its eight pillars Package, aimed at advancing viable public
enterprises and improves their economic performance, and identifying those who are
futile and subjected them to a process of in-depth economic analysis prior to any
Liquidation decision.

SOEs Reform 8 Pillars Package

SOEs
Classification y r.;

T

SOEs

Consultation Studies R
#Q Liquidation ¢
N — Accelerate Rehabilitation g
........... = TS
of Feasible [
/ & SOEs
PPP /
& Overhead

Foreign Pannership.ﬁ;f’

o
Sy

K
\“Employmer'\’t' o

Product
Identification ;

‘“-:‘.I...x:“‘::

Role of Federal
and Local Governments
in motivate
.. Product Demand

Currently, and based on this Strategy, the (72) SOEs of MIM have been
Restructured/merged into (32) new SOEs, among them and for the first time after 2003,
a Military Industrialization State Company. Among them, we can mention the
following;
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Large Companies:

e Electricity and Electronic Industries State Co.
e Pesticides and Chemical Industries State Co.
e Food Industries State Co.

e Petrochemical Industries State Co.

e Military Industries State Commission °

e Cement Industry State Co.

e Automobiles and Equipment State Co.

1.4.2 Private Sector Development Strategy of Iraq (2013-2030)

Decades of instability, devastating wars and sanctions that have marked Irag's politics
prior to 2003, as well as the long standing centralized economy and State reliance on
oil exports for public revenues in the absence of other reliable budget sources have
pushed the country into a resource curse and have suppressed the private sector.

The Private Sector in Irag is dominated by small and very small businesses, mainly
operating in retail and trade, construction and transportation services as well as in light
industry. However, large private businesses are emerging in Iraq in ICT, particularly
mobile communications, and in technical services for oil and gas industry.

The Private Sector Development Strategy (PSD Strategy) of Iraq is the result of a joint
cooperation and consultation among the GOI, the Iragi Private Sector and the UN
Agencies, with contributions also from other international organizations, particularly
the World Bank, USAID, Istanbul International Center for Private Sector in
Development (IICPSD) and the dedicated sub-group of the Iraq Partners Forum.

The PSD Strategy lies on four Pillars:

¢ Pillar 1: Developing and enhancing the private sector knowledge and institutional
competence base of Irag.

e Pillar 2: Establishing a stable and conducive framework and domestic market
conditions fostering the creation and growth of the Private Sector.

e Pillar 3: Building a core of competitive, sustainable and inclusive private sector
clusters and value chains.

e Pillars 4: Establishing an efficient governance system supporting the other pillars.

2. The main funding mechanisms for STI

The Federal Budget in Irag does not contain specific article allocating funds for
Research and Development expenditures (Irag follows the 'economic classification of

10 Military Industries State Commission is different in name and function than the Military
Industrialization Commission (MIC) which was acting in Iraq before 2003.
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expense' of the Government Finance Statistics (GFS) system1l. However, public
institutions spend on R&D (if it is mandated by their missions) according the economic
classification of expenses. Two ministries govern the Federal Budget:

->Ministry of Finance: responsible of following the operational part of the
Federal Budget

->Ministry of Planning: responsible of following the capital part of the Federal
Budget.

a. Public Research Funding

In general, funding of Research and Development and infrastructures of STI is
institutional. No direct article in the Federal Budget for allocating funding on R&D.
The Expenditures on R&D are included in the current and capital funding for each
Ministry/Institute performing R&D activities.

b. Supporting the knowledge based firms: Act No. 10 for 2012: Small Profitable
Business Fund

This was enacted on 13/02/2012!2. The overall annual budget for this fund is
(150.000.000.000) one hundred and fifty billions 1QD (about 135 million USD). The
Fund is governed by a council includes representative members from the following:

1. Minister of Labor and Social Affairs Head of Council
2. Representative from Ministry of Finance Member
3. Representative from Ministry of Planning Member
4. Representative from Ministry of MIM Member
5. Representative from Ministry of Trade Member
6. Representative from Ministry of Agriculture ~ Member

Repayment of the loan starts one year after the outset of the project is in the form of
annual installments over five years, without any interests. The Fund granted Loans to
(8249) micro-projects in Baghdad and other governorates, excluding KRG.

Some important topics from this Act:

o One of the Act aims is to encourage establishment of Incubators that support
projects.

o Incubator is the entity which aims to support and develop small business by
providing professional activates/services to the innovators who have modern
ideas.

o Invest human skills and capacities in technology and software industries that
rely mainly on knowledge and skills.

o Maximum number of Business employees should not exceed 10 people.

11 The Government Finance Statistics Manual (GFS Manual or revised GFS Manual) - IMF 2001.
12'al-Waqa'’i ‘al- ‘Iragiyah No.4231 on 27/02/2012. This is the Official Gazette of Iraq.
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o Maximum Fund is (20 M 1QD) twenty million Iraq Dinars (about 18 K USD)

per project without any interests.

o The Fund is managed by Board of Trustees headed by Minister of Labor and

social affairs and members Ministries of Finance, Planning, Industry and
Minerals, Trade and Agriculture.

o Beneficiaries of the Fund are exempted from taxes related to their relevant

Projects.

o The benefits from the project are exempted from income tax.

3. The international/regional cooperation in R&I

3.1 CLDP (U.S.) Cooperation with Iraq

Established in 1992, Commercial Law Development Program (CLDP) is a division of
the U.S. Department of Commerce that helps achieves U.S. foreign policy goals in
developing and post-conflict countries through commercial legal reforms. Tread,
Intellectual Property, Commerce, Customs, Transparency and Governance, and
Standards are the main areas of expertise that CLDP worked upon.

The effective scientific cooperation between Irag and USA started in 2010 when group
of high Iraqi officials visited USA in the context of the “Science Policy” International
Visitor Leadership Exchange Programs (IVLPs). From this point and in addition to its
many other programs in Iraq, CLDP initiated series of STI relevance programs in/and
for Iraq:

Mastering Intellectual Property Law: A Cornerstone for Iraq’s Development
Through Technology (2011)

Irag: Innovation Ecosystem (2011)

Developing the Ministry of Planning’s Patent Examination System (2012)
National Workshop and Reception Held Following Three Successful Science
Policy and Innovation Ecosystem Exchange Programs to U.S. (2012)
NTIS/MoST - Consultations for the Development of a National Database of Iraqi
Research & Development projects. (2012)

Negotiating and Drafting Successful Technology Licensing Agreements — Phase |
(2012)

Negotiating and Drafting Successful Technology Licensing Agreements - Phase
11 (2012)

Regional Technology Transfer Conference in Istanbul (2013)

Technology Transfer and Technology Valuation US Consultations (2014)

Iraq Participation in Global Entrepreneurship Summit (2014)

Transactional Lawyers Workshop (2015)

Istanbul Workshop Results in Draft Law on Technology Incubators (2015)
CLDP Promotes Strategic US-Iraq Private Sector Partnerships (2015)

Irag Technology Incubator Managers Training - Phase 1 (2016)
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3.2 Technical cooperation - International Atomic Enerqgy Agency (IAEA)

Irag was one of the first countries in the region who established Atomic Energy
Research Centers in late fifties of the last century.

After 2003 and formation of MoST, Iraq has reactivated its links with IAEA and has
been included in the Technical cooperation program (TCP) of the Agency.

Through TCP, IAEA helps Member States to build, strengthen and maintain capacities
in the safe, peaceful and secure use of nuclear technology in support of sustainable
socioeconomic development.

For 2015, the involvement of Iraq in TCP has raised to include capacity building in the
following areas: Atomic and Nuclear Physics, Radio chemistry and nuclear chemistry,
Nuclear fuel and radioactive waste management cycle, Nuclear engineering and
technologies, Radioisotope for irradiation of food and agriculture, Radiation in
medicine and health, Radioisotope in ecology and environment, Nuclear and
radiological safety.

While financial contribution of Iraq reached the sum of (180,627 euros, 25,613 dollars)
and for the Technical Cooperation Fund (57,412 euros), the value returned to Iraq
reached to about (1,533,600 euros) at 2015.

This value is projected through the following: (17) Training Programs, (25
Workshops), (40) Technical meetings and Conferences, (10) Scholarships and (2)
Scientific visits.

Besides, under TCP, Iraq has its share in the specific development projects:

e (10) National Project based on Iraq needs (2014 — 2015)

e lIraqgi Scientists and Engineers working as Coordinators for Asia and Pacific
Region Projects; ( 46) Project on (2014 — 2015)

e lraq participation in the Projects of ARASIA (Co-operative Agreement for
Arab States in Asia for Research, Development and Training Related to
Nuclear Science and Technology); (9) Project on (2014 — 2015).

3.3 Arab Atomic Energy Agency — AAEA

For the first time, and since its establishment in 1989, AAEA has conducted its 10"
Conference in Irag-Erbil (2010). During (2014 — 2015) there were (14) Collaborative
Research and Development projects with other members of AAEA.

The Arab Atomic Energy Agency was established in 1989. It is main Headquarter in
the city of Tunis in Tunisia. The number of its Members is fifteen: Bahrain, Jordan,
Tunisia, Sudan, Syria, Iraq, Saudi Arabia, Palestine, Kuwait, Lebanon, Libya,
Mauritania, Morocco, Yemen and Egypt.
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3.4 The European Union — EU

Iraq is cooperating directly with EU through the European Commission (EC). In 2013,
Irag, represented by Minister of MoST, signed a Financial Agreement with the EU,
represented by the EC, to deliver Equipment of a Radiochemical Laboratory and
Establishment of a Mobile Radio chemical Laboratory. The total cost of this Project is
financed by the EU and is estimated at (4.000.000) four Million Euro.

Bilateral Agreement of (1.5 million Euro funded by EU) to train (84) Iragi Scientist
and Engineer on a Projects for decommissioning of destroyed Nuclear Sites.

3.5 CBRN Centers of Excellence

Through is National Monitoring Commission, Iraq is working effectively to mitigate
Chemical, Biological, Radiological, Nuclear (CBRN) risks in its health, Agriculture,
Water Treatment and other fields. Since 2013 and beyond, Iraq has been included in
the following CBRN Centers of Excellence Programs:

e Knowledge development and transfer of best practice on CBRN import/export
monitoring / Iraq share = 50K Euro.

e International Network of Universities and Institutes for Raising Awareness on
Dual-use Concerns in Biotechnology' I Iraq share = 25K Euro.

e Capacity Building in CBRN Threats Mitigation' / Iraq share = 50K Euro.

e Knowledge development and transfer of best practices on bio-safety/bio-
security/bio-risk management ' / Irag share = 50k Euro.

e First Response to CBRN Incidents' / Iraq share = 400K Euro.

3.6 lragi Petroleum Research and Development Center (PRDC) International
Cooperation

e Japanese cooperation center, petroleum (JCCP)

e Japanese foundation (JOGMEC)

e Cooperation with European Union in the field of Energy and we are in progress of
signing the final agreement of establishing EUIEC -The European Iragi- Energy
Centre (researches, training, policy dialogue, business cooperation will be carried
out)

e Cooperation with geometric center of LUKOIL Company

e Cooperation with all Russian institutes in refining activities (scientific and
technical)

e Russian company BASHNEFT (environmental impact study)

e Cooperation with the France center (IFPEN) in the field of (energy, environment,
downstream, training)

e (AXENC) France company (field of catalyst)

e Cooperation in EIA studies with (Mc Donald company, Coffee company,
Gazprom company)
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e Cooperation with CNOOC company (in the field of upstream)

e |FP training in (upstream specialty, downstream specialty, management field,
economic field)

e American company (Baker Hughes)

e Iranian institute (RIPI)

4 Human resources data
4.1 Human Resources

Table 3: Human Resources in RD — General

Researchers 2978
Technical and equivalent staff 650
Males
Other supporting staff 497
Total R&D personnel 4125
Researchers 1787
Headcounts Technical and equivalent staff 424
HC Females
(HC) Other supporting staff 313
Total R&D personnel 2524
Researchers 4765
Technical and equivalent staff 1074
Total
Other supporting staff 810
Total R&D personnel 6649

Total R&D personnel (head count) : 211/Million Inhabitants (2010)

Researchers 1514
Technical and equivalent staff 550
Males
Other supporting staff 377
Total R&D personnel 2441
Researchers 878
Full-time Technical and equivalent staff 325
equivalents Females
(FTE) Other supporting staff 215
Total R&D personnel 1418
Researchers 2392
Technical and equivalent staff 875
Total
Other supporting staff 592
Total R&D personnel 3859
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Total R&D personnel (FTE) : 122.5/Million Inhabitants (2010)

Table 4: Human Resources in R&D (According to Occupation, Sex, and Sector of Employment)

Males

Headcounts

(HC)

Headcounts
(HC)

Females

Total

Researchers

Technical and equivalent staff
Other supporting staff

Total R&D personnel
Researchers

Technical and equivalent staff
Other supporting staff

Total R&D personnel
Researchers

Technical and equivalent staff
Other supporting staff

Total R&D personnel

45
36
4
85
6
31
2
39
51
67
6

Business

124

Government

475
580
386
1441
339
322
230
891
814
902
616
2332

Higher
Education

2458
34
107
2599
1442
71
81
1594
3900
105
188
4193

Table 5: Human Resources in RD (According to Qualification, Sex and Sector of Employment)

Males

Females

Doctoral or equivalent (ISCED 8)

Master's or equivalent (ISCED 7)

Bachelor's or equivalent (ISCED 6)
Short-cycle tertiary (ISCED 5)

All other qualifications (ISCED 4 and below)
TOTAL researchers

Doctoral or equivalent (ISCED 8)

Master's or equivalent (ISCED 7)

Bachelor's or equivalent (ISCED 6)
Short-cycle tertiary (ISCED 5)

All other qualifications (ISCED 4 and below)

TOTAL researchers
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Government

122
157
192
4
0
475
25
124

190

339

Higher
Education

1460
913
83
2
0
2458
543
776

123

1442

Total

2978
650
497

4125

1787
424
313

2524

4765

1074
810

6649

Total

1582
1075
311

2978
568
901
318

1787



Headcounts
(HC)

Total

Doctoral or equivalent (ISCED 8)

Master's or equivalent (ISCED 7)

Bachelor's or equivalent (ISCED 6)
Short-cycle tertiary (ISCED 5)

All other qualifications (ISCED 4 and below)

TOTAL researchers

51

147
281
382

814

2003
1689
206

3900

Table 6 Human Resources in RD (According to Field of Science (FOS), Sex, and Sector of

Males

Females

Total

Employment)

Natural sciences
Engineering and technology
Medical and health sciences
Agricultural sciences

SUB-TOTAL: Natural sciences and

engineering

Social sciences

Humanities

SUB-TOTAL: Social sciences and humanities
TOTAL researchers

Natural sciences

Engineering and technology

Medical and health sciences

Agricultural sciences

SUB-TOTAL: Natural sciences and

engineering

Social sciences

Humanities

SUB-TOTAL: Social sciences and humanities
TOTAL researchers

Natural sciences

Engineering and technology
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Business

15
25
2
2

44

18
27

Government

202
135
15
122

474

475
196
66
20
52

334

339
398
201

Higher

Education

234
522
259
343

1358

239
861
1100
2458
217
241
276

119

853

187
402
589
1442
451
763

2150
1976
629

4765

Total

451
682
276

467

1876

240
862
1102
2978
416
309
296
172

1193

189
405
594
1787
867
991



Medical and health sciences
Agricultural sciences

SUB-TOTAL: Natural sciences and
engineering

Social sciences
Humanities
SUB-TOTAL: Social sciences and humanities

TOTAL researchers

51

Table 7: Total expenditure on R&D in millions of Dollar

Reference year: 2014
Total expenditure on R&D

GERD/GDP = 0.04%

Table 8 Irag Published Articles (Documents) — International General Information®?

91.5

Source: Scimago data (Accessed in February 4th 2016)

Citable Cit Self Cites Self Cites

Documents Documents e Cites per Doc. per Doc.
1996 94 94 1.005 66 10,69 0,70
1997 102 102 M g9 7,75 0,87
1998 80 80 530 58 6,63 0,73
1999 76 74 673 &7 8,86 0,88
2000 1 1 TIT 49 8,54 0,54
20 100 97 673 79 6,73 0,79
2002 121 116 853 99 7,05 0,82
2003 146 134 1.141 86 7,82 0,59
2004 130 121 1.156 77 8,89 0,59
2005 192 184 1.321 119 6,88 0,62
2006 330 313 2.265 1255 6,86 0,77
2007 326 306 2.752 239 8,44 0,73
2008 441 417 2.26% 271 5,15 0,61
2009 582 551 2.191 334 3,76 0,57
] BO9 757 2.726 286 3,37 0,35
2011 1.087 1.024 2.659 480 2,45 0,44
2012 1.367 1.307 2.450 441 1,79 0,32
2013 1.671 1.623 1.803 397 1,08 0,24
2014 1.810 1.706 573 132 0,32 0,07

Cited
Docs.

72
78
65
55
72
77
85
99
78
130
209
218
261
352
419
540
603
658
292

Uncited

Docs.
22
24
15
21
19
23
36
47
52
62
121
108
180
230
390
547
T6d
1.013
1.518

35
174

808

814

535
462

2211

426
1263
1689
3900

% International

Collaboration

39,36
36,27
36,25
25,00
17,58
18,00
22,31

26,71
30,77
34,38
38,79
39,57
42,18
41,41
30,41

34,31
38,84
55,54
62,38

.
)

572
639

3069

429
1267
1696
4765

o
‘o

Region World

13 For years 2013-2014, data information is not the final since it is too early to integrate all elements (i.e

cited versus uncited documents).
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0,40
0,41
0,32
0,28
0,32
0,33
0,35
0,35
0,27
0,35
0,52
0,46
0,56
0,64
0,78
0,90
1,06
1,24
1,36

0,01
0,01
0,01
0,01
0,01
0,01
0,01
0,01
0,01
0,01
0,02
0,02
0,02
0,03
0,03
0,04
0,05
0,06
0,07



Figure 42 Citable vs. Non-Citable Documents
Source: Scimago data (Accessed in February 4th 2016)
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. Non-citable documents . Citable documents

Figure 43 Cited vs. Uncited Documents
Source: Scimago data (Accessed in February 4th 2016)
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Figure 44 International Collaboration
Source: Scimago data (Accessed in February 4th 2016)
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Figure 45 Relative Production
Source: Scimago data (Accessed in February 4th 2016)
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Figure 46 Citation vs. Self-Citation
Source: Scimago data (Accessed in February 4th 2016)
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Figure 47 Cites per Document vs. External Cites per Document
Source: Scimago data (Accessed in February 4th 2016)
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Table 9: Documents by subject areas 1

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Agricultural and
X . . 20 16 13 10 4 13 12 4 6 15 20 25 42 67 101 178 147 117 128
Biological Sciences

Arts and Humanities - - - - 2 - 2 B 2 3 2 6 2 8 2 7 14 15 23

Biochemistry,
Genetics and 7 6 8 4 2 4 9 14 8 15 29 25 40 32 33 59 75 116 168
Molecular Biology

Business, Management

and Accounting

Chemical Engineering 9 6 1 3 3 4 6 3 6 3 11 18 20 26 38 59 50 91 102

Chemistry 17 10 10 7 7 15 12 9 17 24 27 39 50 54 61 83 128 189 224
Computer Science 3 5 3 4 4 9 8 19 3 4 39 30 78 80 105 170 193 215 279
Decision Sciences - 1 - - - - - - - 1 1 2 1 3 5 3 12 2 5

Dentistry - - - - 1 2 1 - 1 4 5 4 8 3 8 6 13 24 14

Earth and Planetary
4 5) 1 6 5) 4 3 5 7 14 11 19 41 51 97 64 114 125

Sciences
Economics,
Econometrics and - - - - - - - - 1 1 4 2 3 6 1 1 2 4 10
Finance
Energy 5 9 17 8 21 17 12 15 11 4 13 14 6 14 64 34 53 77 114
Engineering 20 28 10 12 21 13 21 16 27 38 65 66 106 122 131 282 365 455 509

Environmental
. 8 7 6 3 1 3 4 4 6 7 17 20 18 29 42 72 70 136 187
Science

Health Professions - 1 - - 2 - - 1 - 3 4 2 3 2 1 4 4 5 6

Immunology and

Microiology 1 3 = 1 1 2 3 4 2 7 4 7 11 15 20 31 26 36 46
Materials Science 15 17 10 8 6 6 10 10 12 10 32 37 42 77 67 147 190 234 259
Mathematics 4 5 3 5 6 15 8 24 7 12 25 12 32 48 56 106 101 118 121
Medicine 17 22 18 26 41 32 60 70 56 84 129 126 152 190 236 259 276 256 274
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http://www.scimagojr.com/countrysearch.php?country=IQ&area=1100
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1100
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1200
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1300
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1300
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1300
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1400
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1400
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1500
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1600
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1700
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1800
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3500
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1900
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1900
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2000
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2000
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2000
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2100
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2200
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2300
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2300
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3600
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2400
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2400
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2500
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2600
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2700

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Multidisciplinary = = = = = = = 1 = 3 8 6 11 34 37 66 43 46 43
Neuroscience 1 1 1 1 - 1 - - 1 2 2 2 - 3 2 4 7 3 12
Nursing 1 1 1 1 = = 4 1 2 6 4 11 5 4 11 12 21 7 13

Pharmacology,
Toxicology and 2 4 2 2 4 2 2 2 3 - 5 6 10 23 29 43 55 99 119

Pharmaceutics

Physics and

12 12 6 9 3 14 13 14 12 25 42 48 51 59 58 107 157 262 283
Astronomy
Psychology - - - - 2 - - - 2 4 2 - 1 4 2 4 1 5 6
Social Sciences - 1 1 1 1 2 6 1 10 5 10 12 14 14 20 31 30 42 49
Veterinary 9 6 3 4 1 3 3 2 2 6 5 5 16 30 46 50 75 27 29

Table 10: The most dynamic (10) subject area for the year 2014 is shown below

Subject area 2014
Agricultural and Biological Sciences 128
Biochemistry, Genetics and Molecular Biology 168
Chemistry 224
Computer Science 279
Earth and Planetary Sciences 125
Engineering 509
Environmental Science 187
Materials Science 259
Medicine 274
Physics and Astronomy 283
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http://www.scimagojr.com/countrysearch.php?country=IQ&area=1000
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2800
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2900
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3000
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3000
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3000
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3100
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3100
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3200
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3300
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3400
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1100
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1300
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1600
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1700
http://www.scimagojr.com/countrysearch.php?country=IQ&area=1900
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2200
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2300
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2500
http://www.scimagojr.com/countrysearch.php?country=IQ&area=2700
http://www.scimagojr.com/countrysearch.php?country=IQ&area=3100

Figure 48 Documents by subject areas 2
Source: Scimago data (Accessed in February 4th 2016)
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Figure 49 All Students, Bachelor, High Diploma Master and PhD
Total Number of Students in Higher Education Institutions 2006-2014
Source: www.cosit.gov.iq
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Figure 50 Total Number of PhD candidates
Source: www.cosit.gov.iq
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Figure 51 Teachers, assistant professors and professors at universities (Faculty members)
Source: www.cosit.gov.iq
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Figure 52 Bachelor Students
Source: www.cosit.gov.ig
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Figure 53 Postgraduate Student
Source: Www.cosit.gov.ig
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Figure 54 Total Number of Students in Segregated Educational Level
Source: www.cosit.gov.iq

700000
600000
500000
400000
300000
200000
100000
0
2010 2011 2012 2013 2014
® PhD 6303 7296 9032 9438 9383
B Master 10054 12687 16566 18104 18548
® Bachelor 416414 476377 489399 554587 627062
® High Diploma 898 1138 1322 1815 1707

® High Diploma ®Bachelor = Master ®PhD

Page 68 of 154



4.2 Patents

MHESR, MoST and MIN are the main institutions in charge of patent registration, through
their Intellectual Property Office (IPO). Other institutions like Ministers of Oil, Heath,
Agriculture, transportation have their share of Patents as well. During the last eight years,
individuals from the Private sector have registered (56) Patents at COSQC.
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Figure 55 Total Number of Registered Patents during 2001-2014
Source http://www.cosqc.gov.ig/Files/Statistics.pdf
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Figure 56 Total Number of National Patents during 2001-2014
Source http://www.cosqc.gov.ig/Files/Statistics.pdf
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Backqground paper for Egypt, Jordan, Lebanon and Palestine
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14 The resource used for chapters 1-7 is based on the Egyptian country case study conducted within the
wider scope of project Atlas of Islamic World Science and Innovation, Science and Innovation in
Egypt, Michael Bond, Heba Maram, Asmaa Soliman and Riham Khattab
https://royalsociety.org/~/media/Royal_Society Content/policy/projects/atlas-islamic-
world/Atlas_Egypt.pdf
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1. The current state of the Egyptian innovation®®

There is no question that Egypt’s research community — which today numbers some
98,000 theoretical and applied scientists in 19 government universities and 198 research

centres (see Tables 1.3 to 1.4)2 — has always harboured great talent. <“We have a large pool
of dedicated people who are extremely good,”” says Ismail Serageldin, Director of the
Bibliotheca Alexandrina. <“We have a powerful diaspora with whom to connect. We
have some very well meaning and committed people in places of decision-making, and
we have a legacy of education in society with deep roots that we can build on.””

Yet despite these promising foundations, for three decades the Mubarak regime allowed
scientific research and education to founder. As a result, the culture of innovation
has all but evaporated. The World Economic Forum’s Global Competitiveness Report
2011-2012 ranks Egypt in place of 113th out of 142 countries on the quality of its

scientific research institutions3, and 83rd on its capacity for innovation. ““Scientific
research in Egypt, which was ahead of South Korea, has now fallen to the tail of
global rankings over the 30 years of the regime’s governance,” wrote the Nobel-prize
winning chemist Ahmed Zewail in an editorial in the International Herald Tribune in

February 20114. The industrialist Ahmed Bahgat suggests Egypt could end up like North
Korea if things carry on as they are. “<“We need a vision,” he says. ““It’s about where we
want to be in ten or twenty years.”

Egypt’s Science Technology and Innovation (STI) system'®

Over the past four decades, Egypt’s Academy of Scientific Research and
Technology (ASRT) has been largely responsible for shaping the country’s science
and innovation system. The academy was founded in 1972 as a non- profit organisation
affiliated to the Ministry of Scientific Research, responsible for drawing up STI
strategies to tackle Egypt’s problems and assessing their impact. Until 2007 it controlled
the budget for R&D in universities and research centres. Today, under its president Prof.
Mahmoud M. Sakr, it is no longer a financing body. However, it plays a central role
as a think tank and policy adviser to the science ministry. It coordinates the country’s
research programmes, and brings together scientists and other experts from universities,
research institutes, NGOs and the private sector in Egypt and the diaspora on its 15
specialised scientific councils, where participants debate critical issues and plan
research studies that serve the country’s development priorities and feed into government

policy.

Egypt’s STI system is highly centralised and dominated by the public sector, with R&D
happening mostly in state-run universities and research centres supervised by the

15 page 14 https://royalsociety.org/~/media/Royal_Society Content/policy/projects/atlas-islamic-
world/Atlas_Egypt.pdf
16 page 17 https://royalsociety.org/~/media/Royal_Society Content/policy/projects/atlas-islamic-
world/Atlas_Egypt.pdf
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Ministry of Higher Education and Scientific Research, which comprises both
the Ministry of Higher Education (MOHE) and the Ministry of Scientific Research
(MOSR) (recently promoted from a state ministry to a ministry with full portfolio).
Working with the ASRT, the MOSR is responsible for the national research policy and
the research strategy at the country’s public universities and research institutes (see Tables
1.3 and 1.4). Egypt’s research centres, which used to be scattered across different
ministries, are currently being reorganised under the umbrella of the MOSR’s Supreme
Council of Scientific Research Centers and Institutes, which should ensure
their activities to be more harmonised.

Egypt’s higher education system is governed by the Ministry of Higher Education
(MOHE), which coordinates all post-secondary education; the Supreme Council
of Universities, which harmonises academic activities in government-run universities
and the number of students admitted to each faculty; the Supreme Council of
Private Universities, which does the same for the private education sector; the
Central Administration of Al-Azhar Institutes, which supervises the schools and
institutes of the Al-Azhar religious education system that runs in parallel with the
public system; and the National Authority for Quality Assurance and
Accreditation of Education, an independent agency charged with developing
quality assurance and accreditation standards for various educational levels.

The research actors and governmental universities in Egypt are presented below:

Table 11 Research Actors in Egypt
MINISTRY RESEARCH CENTER

Ministry of Scientific Research Central Metallurgical R&D Institute
Egyptian Petroleum Research Institute
Electronic Research Institute
City of Scientific Research and
Technology Applications
National Authority for Remote Sensing
and Space Science
National Institute of Oceanography and
Fisheries
National Institutes of Standard
National Research Center
National Research Institute of
Astronomy and Geophysics
Research Institute of Ophthalmology
Theodor Bilharz Research Institute

Ministry of Agriculture Agriculture Research Center
Desert Research Center
Ministry of Communications National Institute of

Telecommunications

Page 73 of 154



Ministry of Education

National Center for Educational
Research and Development

Ministry of Electricity and Energy

National Center for Radiation
Technology and Research

National Center for Nuclear Safety &
Radiation Control

Nuclear Materials Authority

Ministry of Health

Center for Applied Research and Field

Research Institute of Medical Insects

National Organization for Drug Control
and Research

National Institute of Nutrition

Center for Dental Research

Ministry of Housing

Housing and building National Research
Center

New and Renewable Energy Authority

Ministry of Industry

Tabbin Institute of Metallurgical Studies

Ministry of Water Resources

National Water Research Center

Source, ASRT, 2010

Table 12 List Of Egypt Governmental Universities

University Teacher Assistant Lecturer Assistant Professor | Total
Assistant | Lecturer Professor
Ain Shams 1,547 1,823 2,685 1,372 1,820 9,147
Alexandria 1,459 1,620 1,441 803 1,591 6,814
Assiut b46 884 830 455 647 3,362
Banha 665 670 650 415 615 3,015
Beni Suef 3563 381 443 151 138 1,466
Cairo 2,077 2,469 2,622 1,758 2,603 11,329
Fayoum 368 3686 405 205 143 1,487
Helwan 734 731 1,322 767 529 4,083
Kafr EI-Sheikh | 123 234 212 96 150 815
Mansoura 961 1,344 1,332 697 849 5,183
Menoufia 626 893 1,014 475 4184 3,492
Minya 433 564 688 384 502 2,671
Sohag 227 3563 366 146 142 1,224
South Valley 4186 292 393 151 8b 1,407
Suez Canal 770 950 1,145 507 447 3,819
Tanta 577 799 9156 519 620 3,430
Zagazig 975 1,184 1,280 738 1,180 5,357
Total 12,927 15,457 17,633 9,639 12,445 68,001
Source: ASRT 2010. Table excludes Port Said University {established in 2010) and Al-Azhar University

And the Governance of the Research System consists of following players:
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INSTITUTION ROLE

Ministry of Scientific Research and Funding and supporting scientific
Technology (MOSR) Research and Innovation
Higher Council for Science and Chaired by the Prime Minister —

Technology (HCST) Strategically Plan for the utilization of

scientific research for economic and
societal development

Science and Technology Development | Enabling and encouraging environment,
Fund (STDF) effective and better utilization of
available funds and natural resources
for scientific progress and technological
development

Academy of Scientific Research and Public authority with independent status
Technology (ASRT) granting scientists and researchers,
planning and promoting research
projects, raising awareness on the
importance of scientific research

2. The 2007 reforms and the new vision for R&D in Egypt!’

The revolution in Egypt between 2010-12 has raised the hopes of millions in academia
that the new government will revitalise the education and research systems and turn
the tide of decades of neglect. “We are looking for a scientific society, one that
can apply scientific solutions to all our needs and problems,” says Maged Al-
Sherbiny. <“Our mission [at the ASRT] is to advance innovation and creativity in an
environment of competitiveness and excellence, and thus boost economic growth.”” He
has high ambitions for the government’s commitment to spending on scientific
research, hoping for an increase in the annual R&D budget to 2% of GDP within
three years, which would represent nearly a tenfold increase.

Al-Sherbiny is one of the chief architects of an STI reform programme that is ongoing
and that dates back to 2007 when Hany Helal was Minister for Higher Education and
Scientific Research. Helal, a former professor of engineering at Cairo University,
commissioned a thorough review of Egypt’s STI infrastructure, looking at the ways
other countries managed their research sectors and devising a model of organisation
and funding that puts education and scientific research at the heart of
development'®. The reforms led to a significant change in the way the country’s
STI system is Structured (see figure). As figure below shows, the new system is built
on several pillars.

7 page 20 https://royalsociety.org/~/media/Royal_Society Content/policy/projects/atlas-islamic-
world/Atlas_Egypt.pdf

18 The reference is the Atlas- these quotes are from interviews Between the ATLAS experts and the
named experts
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Table 13 Structure Of Egypt’s STI System

ASRT HCST Higher Council for
Science and Technology
m MOSR Ministry of Scientific
STDF Research

ASRT Academy of Scientific

Research and Technology
Scientific community STDF Science and Technology
Dewvelopment Fund
it omm |

Source: Ministry of Higher Education and Scientific Ressarch

- The Higher Council for Science and Technology (HCST): A panel of
ministers and nongovernmental experts (including expatriate scientists), re-elected
every three years, whose remit is to determine Egypt’s developmental priorities and
how they should be supported by science. Modelled on similar bodies in Japan and
South Korea, the Higher Council is chaired by the prime minister and includes eight
key ministers responsible for higher education, trade and industry, electricity and
energy, health, agriculture, planning, communications and international relations, as
well as leading scientists and representatives from civil society. Previous members
have included Ahmed Zewail, Farouk El- Baz, Mostafa El-Sayed, Magdi Yacoub,
Ismail Serageldin and Naguib Sawiris. Once the Higher Council has decided on
research priorities — assisted by the MOSR —the ASRT prepares the strategies to carry
them out.

» The Science and Technology Development Fund (STDF), acompetitive peer-
review grant-awarding scheme that was modelled on Germany’s DFG and is now the
main funding mechanism in all research disciplines in Egypt, having taken over this role
from the ASRT. It has been widely welcomed by researchers. Since its inception in 2008
up to the end of 2010 it had given out LE500 million (50 million euro) in grants, which
researchers must apply for online. It was due to distribute LE200 million (20 million
euro) in 2012,

The STDF distributes funds through several mechanisms:

> National Research Grants, which includes separate allocations for basic and
applied science (up to LE1 million per grant), young researchers (up to
LE600,000 per grant) and the reintegration scheme mentioned above (up to
LEL5 million per grant).

> Atargeted call for applied research projects in the priority areas identified
by the Higher Council as crucial for Egyptian development (see below). <“We are
putting our limited resources into these but at the same time we are not closing

19 For information on how to apply see http://www.stdf.org.eg
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the door on basic science?®,>> explains Al-Sherbiny. There is no pre-set limit to the
size of these grants, which average between LEL5 million and LE2 million.

> Joint Research Grants with other countries for bi-national collaborations, with
equal funding from both sides. Typical grant size is up to half a million
Egyptian pounds. The STDF is currently running joint funds with the US,
Germany, Japan and France.

> A combined track with the Industrial Modernization Center — an
independent body set up in 2000 with funds from the government, the EU and
the private sector to increase the competitiveness of Egypt’s industry — to
strengthen ties between academiaand industry.

< The Research, Development and Innovation (RDI) programme, a separate
funding stream, designed to encourage applied research that is useful to industry. Backed
by EUR 31 million from the EU between 2007 and 2015, it supports the development of
ideas from drawing board to commercial product, as well as increasing cooperation
between researchers and those in industry and promoting the culture of innovation in
schools and society. An important component is a network of focal points throughout
universities and institutions which provide guidance to researchers wishing to apply for
grants from the RDI or other EU funds, such as the Seventh Framework Programme
(FP7), the EU’s main instrument for funding research between 2007 and 20132,

- Aprogramme of international collaboration known as the Decade of Science,
which involves building links with a different country each year between 2007 and
2016, including establishing joint research funds, boosting academic integration and
developing centres of excellence. Partners so far include Germany, Japan, Italy, France
and the US.

Despite the inevitable political uncertainty since the ousting of Mubarak, the ASRT
under Al-Sherbiny and the Ministry of Higher Education and Scientific Research
under first Amr Salama and then Motaz Khorshid put forward several additional
proposals that should further improve the prospects for research and innovation in Egypt.
These include plans to:

(1) increase the salaries of researchers at government universities and research
centres by between $1,200 and $4,200, including adding quality of performance bonuses
for all grades

(2) employ an extra 40,000 to 50,000 graduates as researchers. Most of these
will work at government universities and research institutes, increasing the state research
workforce from 98,000 to 130,000 over the next few years. The government will also
subsidise graduate jobs at private universities, and for groups of graduates to work as
researchers in industry, led by professors to maintain a link with academia. The extra jobs
will go to the leading students who have graduated from each college or university over

20 The reference is the Atlas- these quotes are from interviews Between the ATLAS experts and the
named experts
2L for more information on the RDI programme see http://www.rdi.eg.net
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the past 8 years. LE2 billion has been set aside for this
(3) raise the number of large government research institutes from 18 to 28, and
the number of small ones from 180 to 230

(4) harmonise the organisation of publicly funded research centres so they
are all affiliated to the MOSR (see section 1.3 above)

(5) make governmental sources of research funding available to private
universities for the first time

(6) increase the number of papers by Egyptian researchers published in
international journals to 30,000 a year from the current level of 7,500 a year. All these
reform measures are geared towards supporting Egypt’s national programme of research,
which is focused on seven areas considered essential for development:

a. renewable energy (solar and wind)

b. water management (including desalination, more  efficient
irrigation and new sources of groundwater)

c. food and agriculture (especially development of new cash crops

and improved production of wheat, rice and aquaculture)

health (in particular Hepatitis C, cancer and obesity)

information and communication technology

space technology

Socio-economic sciences.

@ o o

3. Academia and industry??

The lack of entrepreneurial incentive among academics and the indifference to R&D
shown by industrialists appear to share a common foundation: a lack of understanding
between academia and industry that makes it almost impossible for them to serve each
other’s needs. The World Economic Forum (WEF)’s latest Global Competitiveness
Report ranks Egypt 128th out of 144 countries on the extent to which universities and
industry collaborate on R&D?Z. <“Neither party trusts the other,”> says Essam El-Rafey,
former Dean of the University of Alexandria’s Institute of Graduate Studies and Research
(IGSR). ““This is hardly surprising. Why should businesses need us when we are concerned
more about theoretical than applied research? It is easier for them to trust foreign
consultants, who they know will solve their problems.”

Meanwhile academics either do not know how to approach industry with their ideas, or
fear them being stolen. On a visit to Mansoura University?*, we listened as a group of
frustrated researchers from a diverse set of disciplines including zoology, agriculture,
medicine and veterinary science talked about their largely fruitless efforts to attract

2page 55 https://royalsociety.org/~/media/Royal_Society Content/policy/projects/atlas-islamic-
world/Atlas_Egypt.pdf

2 The Global Competitiveness Report 2012-13 (World Economic Forum)

24 Date of visit: 7 November 2010
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seed funding from local businesses, or even to build links with them. <“They don’t believe
our research can lead to long-term [commercial] success,”” said Hassan El-Ghaffar,
Professor of Clinical Pathology. Walid El- Sharoud, Associate Professor of Microbiology
and focal point for the EU’s FP7 funding programme, said that despite organising regular
meetings between university scientists and local industry he couldn’t think of any
examples of long-term successful collaborations. By contrast, several of the researchers —
in particular those working in pharmaceuticals and nutraceuticals — said they had
established close relationships with foreign companies.

One manifestation of all this is the low rate of technology transfer between universities
and research centres and businesses. The Global Entrepreneurship Monitor (GEM) 2008
survey ranked Egypt last out of 31 countries on the level at which R&D and technology
support is being provided to new and growing businesses?. There are few mechanisms
in place to help firms get access to technologies that would help them flourish.
Many people refer to the gap between academia and industry as one of ““mindset™’,
suggesting a deep-seated dissonance that will require considerable effort to resolve. The
offers of support by the MOSR to help industry build its research capacity have largely
not been taken up. For example, Al-Sherbiny says remarkably few businesses have taken
advantage of the tax exemptions that apply on any expenditure related to R&D such as
the buying of equipment. ““They don’t see that they will get greater benefit later on
if they spend the money now.”

Likewise, an appeal to private companies to link up with academics and apply for research
funding from the ministry’s Science and Technology Development Fund (STDF) went
largely unheeded. ““They were not interested, even though the funds would cover
everything including salaries,”” recalls Abeer Shakweer, who worked for the STDF from
2008 to 2010 and is now science and technology adviser to the Misr El-Khreir
Foundation.

4. Government initiatives to build innovation in industry?®
There are several government-backed schemes in place to promote industry- academia

interactions and to boost Egypt’s innovation culture. Foremost among these is the RDI
programme, backed by EUR 31 million from the EU between 2007 and 2015 (the second
phase, worth EUR 20 million, began in 2011)%. The RDI programme is designed to
strengthen the links between the research sector and industry and — through its main
component, the EU-Egypt Innovation Fund (EEIF) — support research that is useful to
industry.

Egypt Entrepreneurship report 2008 (Global Entrepreneurship Monitor)

% page 59 https://royalsociety.org/~/media/Royal_Society Content/policy/projects/atlas-islamic-
world/Atlas_Egypt.pdf

27 For further information on the RDI programme see website at http://www.rdi.eg.net
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The EEIF funds research in the fields of energy, water, information and
communication  technology, environment, materials science, nano-technology,
biotechnology, health, space science, manufacturing industries, food, agriculture and
education. Grants are worth up to EUR 500,000, and to be eligible a project team must
include a partner from both academia and business. ““The aim is to enhance cooperation,
encourage researchers to innovate, address the needs of industry and hopefully as a result
have an impact on the Egyptian economy by making it more competitive,” says Hamid
El-Zoheiry, the programme’s coordinator.

The response from researchers since the programme was established in 2007 has been
impressive, with applications for funding exceeding the money available by some 10
times. Priority is given to projects that would enhance Egypt’s sustainable development.
Among the successful bids so far is a proposal by the Egyptian Company for Blood
Transfusion Services and Al-Azhar University to create a universal blood type that
would be safe to use in any blood transfusion; a scheme by Kaha for Environmental
and Agricultural Projects and the National Research Center to make a building material
out of rice straw, which farmers generally burn off after harvest causing extensive
air pollution; and the proposal by the pharmaceutical company Pharco, in
partnership with the City of Scientific Research and Technology Applications, to
create an anti-Hepatitis C drug from blue-green algae.

In recognition that funding collaborative projects between academia and industry will
not by itself transform the environment for innovative research, the RDI programme is
awarding a number of smaller grants aimed at schemes that promote the idea of
innovation in schools, universities, research centres and businesses, such as the Let Me
Think programme of workshops run by the EI-Sawy Culturewheel centre in Cairo that
uses mind games to encourage 7 to 15-year-olds to think creatively. <“We can put money
on the table, but without changing the underlying culture it is not going to take us much
further,”” says El-Zoheiry.

5. Egypt’s landscape of collaboration?

Egypt’s main collaborative partner country is the US, which is the case for almost every
Middle Eastern country. Regionally its most important partner is Saudi Arabia, which
collaborates more with Egypt than with any other country (see Tables below). This is
partly to do with the large number of Egyptian researchers working in Saudi Arabian
institutions. Indeed, Egypt is a leading supplier of human capital to Arab nations.

Table 14 Egypt’s top 20 collaborating nations
(co-authored publications, 2008)

Austria 145

. . . . Belgi .140
28 page 112 https://royalsociety.org/~/media/Royal_Society Content/pol|cvfp?gﬁ@cts/atlas-|slam|c-
world/Atlas_Egypt.pdf

India 135
Switzerland 135
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United States 1692 Italy 244

Saudi Arabia 1095 United Arab 208
Emirates

Germany 996 China 195

Japan 703 Spain 195

United Kingdom 687 Netherlands 194

Canada 432 Korea, Republic of 185

France 274 Kuwait 175

Source: Data provided by Elsevier

Egypt plays a critical linking role in the Middle East and North Africa region, co-
authoring on average 10 papers a year with UAE, Kuwait, Lebanon, Qatar, Jordan, Oman
and Libya?®. It is also a partner in SESAME, the international synchrotron light source in
the Middle East, based in Jordan and managed under the auspices of UNESCO; a
founding member and sponsor of the Regional Centre for Renewable Energy and
Energy Efficiency in Cairo, which acts as a platform for regional discussions about
policy and technological issues; and host of the new Singhor University, which aims
to help development in 22 French-speaking African countries by offering potential
policy-makers masters degrees in management, culture, public health and the
environment.

Further afield, and aside from the US, Egypt’s other main research partners are
Japan and the EU countries, particularly Germany and the UK. Since 2007, Egypt has
tripled the number of grants it wins each year from the EU’s FP7 research funding
scheme, and its success rate at getting proposals accepted has increased from 6 to 18%,
largely because of the expertise gained from partnerships with scientists in
Germany, Italy and France over the past four years. Meanwhile, in July 2011 the Egyptian
government began a collaboration with the Australian government and ICARDA
(International Center for Agricultural Research in the Dry Areas) to develop technologies
to increase water productivity in Egyptian agricultural lands.

Top collaborating partners for the five most prolific research publishing nations in
the Arabian, Persian & Turkish Middle East. Colour intensity reflects research output
volume, with deeper colours corresponding to greater output. The numbers in each
country refer to the percentage of national output that has an International co-author.
Note that the figure of 43%, near the centre of the map, refers to Jordan (table at top
of map).

29 data provided by Elsevier
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Turkey 16%

Iran 21% Turkey 16% external

USA 6.5%

Germany 2.0%
UK 2.0%
Italy 1.0%
France 1.0%
Jordan 43% external
USA 14.2%
Germany 7.0%
UK 5.5%
UAE 2.8%
Canada 2.7%
Saudi Arabia 38%
Egypt 39% external Iran 21% external external
USA 9.1% USA 4.3% Egypt 12.8%
Saudi Arabia 5.9% UK 3.3% USA 9.2%
Germany 4.9% Canada 3.1% UK 5.4%
UK 3.9% Germany 1.7% Canada 3.1%
Japan 3.5% Australia 1.6% Germany 2.3%

Figure 56: Source Adams et al 2011 Global Research Report Middle East. Thomson Reuters

6. Building partnerships for the future

As Al-Sherbiny points out, the fruits of international collaboration tend to grow over
time, as academic partnerships develop and funding translates into viable projects. He
points to a string of future bilateral developments, such as a German- Egyptian
microelectronics research centre and a technology commercialisation programme
proposed by the STDF that will build on a pilot project carried out with the IC2 Institute
at the University of Texas™.

In the Middle East and North Africa region, Egypt is well placed to lead in several areas
in collaborative research, notably in renewable energy, nanotechnology, biotechnology,
agriculture, water resources and pharmaceuticals. However, Al-Sherbiny says regional
collaboration is being held back by the lack of a single comprehensive collaborative
research funding mechanism along the lines of the EU’s FP7 programme. ““Currently
Islamic countries work individually, but if we had something like the FP7, the picture
would look very different. Islamic countries have common borders. Most of them speak
the same language. They face the same problems with deserts, agriculture, scarcity of
water, climate change and so on. Some of them have no energy resources; some of them
have no water resources. They face common challenges. But there is no formal system
for them to share expertise.””

Further afield, Egypt is working with a United Nations Volunteer programme called
Transfer of Knowledge Through Expatriate Nationals (TOKTEN), which allows expats
with particular skills to return to their country of origin for short periods from two weeks

30 page 116 https://royalsociety.org/~/media/Royal_Society Content/policy/projects/atlas-islamic-
world/Atlas_Egypt.pdf

81 See more on the IC2 Institute’s programmes on entrepreneurial wealth creation at
http://www.ic2.utexas.edu
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to three months to lend their skills and expertise. This is hardly long enough to have an
impact, so the Ministry of Scientific Research is negotiating with several countries
to allow expatriate professors to return to Egypt for sabbaticals of up to two years.
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Scientific research whether fundamental or applied, plays a key role in the development
of any country. It enhances and supports the advancement of industrial, agricultural
and services sectors, through build-up of innovative technologies, pioneering business
models and effective solutions. Undoubtedly, innovation engages novel knowledge
that is created from effective research.

Jordan’'s research and development expenditure as a percent of GDP is about
0.0.43% (2015) while is an average value for the years extended from 2002 to
2008is 0.39. Although, this percent is limited according to international standards, it is
satisfactory taking into consideration the fact that Jordan's economy is among the
smallest in the Middle East Area. Recent updates show that the number of researcher
in all universities and research center has exceeded 18,000 with more than 3000
publications and about 400 patents.

Jordanian government realizes the nexus between scientific research and development.
Nevertheless, research in Jordan is generally weak according to international standards,
due to the obstructive research environment created by insufficient logistic support,
limited investment in research infrastructure, high teaching load for faculty members
and most importantly limited interface between the scientific research community on
one hand and governmental entities and private sector on the other hand.

1. Research Policies in Jordan

In Jordan, scientific research policies seek for effective research and innovative
technologies tailored to the needs of the community. Moreover, Jordan's research
policies emphasize on the need for enhanced cooperation between the research
community and the private sectors well as the fruitful integration and coordination of
the higher education institutes in the field of scientific research.

Jordan's policies for scientific research are pursued through the implementation of;

e the Higher Education and Scientific Research Law No. 23 for the year 2009
e the Jordanian Universities Law No. 20 for the year 2009.

According to the Higher Education and Scientific Research Law No. 23 for the year
2009 and its amendments, the Ministry of Higher Education and Scientific Research -
in relation to scientific research aims at:

e Providing an academic, research, psychological and social supportive environment
appropriate for innovation, excellence and talents burnishing.

e Contributing to the development of knowledge in the areas of science, literature,
arts and others

e Encouraging, supporting and upgrading the scientific research, with emphasize on
applied research that aims at community service and development.

e Establishing a scientific technical and national nucleus capable of developing the
scientific research and technology outputs.

e Creating a coherent institutional link between the public and private sectors on one
hand, and the institutions of higher education on the other, to take advantage of the
qualified human resources in these institutions in order to develop these two
sectors, through consultations and applied scientific research.
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e Enhancing the scientific and technical cooperation in the field of higher education
and scientific research with other countries, international organizations, Arab and
Islamic and foreign organizations, coincided with the expansion of such
cooperation the modern and developed directions.

To achieve its objectives in the area of scientific research and development, The

Ministry shall assume the following duties and powers:

e Implementation of the public policy of higher education in the fields of science and
research among the institutions higher education.

e Coordination between institutions of higher education and the consultation centers
in the Kingdom, both public and private, to take advantage of educational, research
and advisory resources available at these institutions and centers optimally.

e The conclusion of agreements on higher education and scientific research with
Arab and foreign countries.

e Establishment of the Scientific Research Support Fund with a distinguished
financial and administrative independency that aimed at encouraging and
supporting the scientific research in the kingdom.

2. Research Priorities in Jordan 2011-2020

Before the establishment of the Scientific Research Support Fund (SRSF), the Higher
Council for Science and Technology (HCST) was responsible for establishing the
general policy for research in Jordan and supporting research projects at the
Universities and Research Centers. Since the creation of SRSF in 2006, the
responsibilities of HCST have been limited to supporting research of its own centers
and supervising the implementation of the research policy in Jordan. To implement the
policy, a project was created in 2009 to setup an agenda for research priorities for all
economics sectors in Jordan for the years 2011-2020. This project aims at drawing the
road in front of the national institutions and researchers in the Jordanian universities in
order to achieve the overall national development plan and to keep up with state of art
in scientific and technological development. In order to implement this project, the
science and development areas were divided into 14 sectors. For each sector, a national
committee was selected to identify priorities using Delfi approach. The research areas
and issues for each identified sector were prepared. These sectors are:

Antiquities and Tourism

National Security

Information and Communication Technology
Culture, Arts and Media

Humanities, Social Sciences and Languages
Financial, Economic and Administrative Sciences
Basic Sciences

Islamic Sciences

Educational and Teaching Sciences

10. Agricultural and Veterinary Sciences

11. Political and Legal Sciences

12. Medical and Pharmaceutical Sciences

13. Water and Environment Sciences

CoNR~ LN E
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14. Engineering Sciences

Research issues related to food, water, environment and energy have been selected and
are presented below:

Energy

Development of water heating systems, the efficiency of manufacture and
applications of thermal systems.

Desalination of water in remote areas by using solar energy

Protection of surface water and groundwater of pollution resulting from mining and
exploitation of oil shale and uranium deposits.

Pro-active measures to protect groundwater aquifer from pollution and depletion.
Developing the regulatory and stimulating legislations for investment in alternative
energy.

Development of solar energy technologies with respect to space heating, cooling
and hot water for residential and industrial applications.

Development of electricity generation technologies that is related to wind energy
conversion.

Development of equipment and systems for electricity generation from solar energy
through concentrating solar power (CSP) and photovoltaic (PV) technologies.

Agricultural and Food Security

Epidemiology and etiology of economical plant pests.

Technologies to control extreme weather conditions (freezing, heat spills...etc) on
farm production.

The role of the Jordanian industrial and agricultural sectors in food security.
Production and manufacturing of animal feed and feed alternatives.

Improvement and evaluation of animal's ability to withstand diseases and
environmental factors.

Genetic improvement of animals

Animal diseases: survey and information systems..

Animal diseases diagnosis, protection and control

Improvement and introduction of horticultural and range plants with high yielding
capacities under drought.

Grazing behavior and grazing capacity.

Effect of crop rotation on plant productivity.

Rehabilitation approaches of forests and rangeland areas.

Propagation and production of forest and range plants

Integrated pest management technologies and reduction of pesticide use.
Technologies of food additives production, food treatments, storage and packaging.
Animal biotic and reproductive technologies (artificial insemination, embryo
transplants, genetic engineering and cloning...etc).

Improvement of crop products that meets quality and safety standards and
certificates.

The current agricultural product competitiveness for export to target markets
Analysis of agricultural produce export cost and price predictions.

Evaluation of Jordanians nutritional status with reference to mineral efficiency of
some diseases.
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Evaluation and improvement of food quality from biological and chemical aspects.
Improvement in food manufacturing.

Management of bio ecosystem.

Conservation of endangered genetic resources.

Identification and characterization of indigenous genetic resource in Jordan and
their use.

Characteristics and limitations of agricultural production in small holdings.
Impact of legislative bylaws of natural resources on trade, farms and farming
workers, prices and productivity of agricultural systems.

Technologies adaptation and transfer and enhancement of rural women role in
agriculture.

Agricultural extension and economic and social characteristics of rural areas
Characteristics and limitations of agricultural production in small holdings.

Water and Environment Sciences

Water harvesting and water shed management.

Water and land use policies with regard to environmental, social and economic
consideration.

Technologies of soil moisture monitoring.

Use of Unconventional water.

Productivity improvement of soils and water.

Optimization of water resources at the basin level.

Developing the use of flood waters for artificial recharge and enhancing natural
recharge.

Assessment of trans-boundary water resources: sharing, legislation and
management.

Assessment and vulnerability of recharge areas.

Suitability of reclaimed wastewater for groundwater recharge.

Modeling of groundwater recharge.

Optimizing the efficiency of the on-farm irrigation systems and management.
Management of water quality and its effect on irrigation water requirement.
Improving water use efficiency using deficit irrigation, resistant crops and
biotechnology.

Water and wastewater related diseases: assessment, prevention and control.
Evaluation of new technologies in the treatment of waste water.

Water quality in the network and in storage tanks, wells and reservoirs; and
intermittent water supply.

Environmental risk assessment and management for existing landfills and
dumpsites including impacts on groundwater pollution.

Application of integrated solid waste management at municipal pilot level.

Waste to energy (waste as a resource).

Developing drinking water research information network and national
environmental publication information system.

Upgrading the data bank for groundwater and surface water basins in Jordan.
Environmental information management systems for water supply and demand in
Jordan.

Health impacts of air pollution in hot spots in Jordan.
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e Development of dispersion models to identify exposure levels to pollutants and to
establish air pollution indices.

e Assessment of indoor air quality and confined places.

e Water use ethics and values in the Jordanian society.

e Investigation of the traditional knowledge related the exploitation of shallow
aquifers.

e Drought prediction and impacts on natural resources and ecology.

e Emergency / incident planning and vulnerability assessments for potential threats.

e Assessment of climate change impact on water resources in Jordan.

e Mitigation and adaptation measures including preparedness framework to cope
with climate change impact.

e Statistical and dynamic downscaling of climate change scenarios.

Implementation of cleaner production in the economic sectors.

Improving water efficiency in water intensive industrial and touristic facilities.

Development and utilization of solar desalination technologies.

Development of innovative membranes for water desalination processes.

Utilization of nuclear energy in water desalination.

3. Governance of the Research System

Research in Jordan is regulated, funded and carried out by the following institutions:
The Ministry of Higher Education and Scientific Research

The Higher Council of Science and Technology

El Hassan Science City

The National Center for Agricultural Research and Extension

The Universities

Others Institutions

oakrwdE

3.1 The Ministry of Higher Education and Scientific Research

The Ministry of Higher Education and Scientific Research is responsible for higher
education in Jordan regarding policy, regulation, licensing and monitoring of teaching
quality. The quality of higher education is control through the Council of Higher
Education and Higher Education Accreditation Commission. The Ministry is in charge
of scientific research which is administered by the Scientific Research Support Fund.

3.1.1 The Scientific Research Support Fund

The Ministry (according to Law No. 23/2009) has established The Scientific Research
Support Fund (SRSF). The fund is responsible for securing financial support for
scientific research in Jordan. Research proposals are submitted from researchers in the
Universities and research centers within the research priorities in Jordan.

In order to realize its objectives of promoting and supporting scientific research,

especially the applied scientific research that aims to serve and develop the community,
the Fund will:
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Support scientific research of the Jordanian researchers.

Promote scientific and research participation in the higher-education institutions.
Direct the researchers towards scientific research that satisfies the needs of the
Jordanian community.

Provide financial aids to scientific research projects in the Jordanian universities
and in the relevant public and private institutions.

Award the distinguished researchers in the higher-education institutions for their
excellent scientific research.

Support the publication of Jordanian peer-reviewed, specialized scientific journals.
Contribute in supporting peer-reviewed scientific conferences held in the Jordanian
universities and in institutions related to scientific research inside the Kingdom.
Devote its attention to solve problems faced by Jordanian institutions and
companies in developing their industries, products and services and enable them to
improve their competitive capacities by co-ordination with Jordanian universities
as well as provide any possible help in this field.

Collaborate with local, Arab, and international bodies and organizations in the field
of scientific research and technical development.

Provide financial aids that help utilizing sciences and knowledge in scientific
research in order to develop the technology and direct it towards solve problems
addressed by research centers and business incubators that promote creativity and
market the results of the scientific research.

Provide financial aids to promote various scientific research capacities, including
those related to copyright protection and filing of patent applications.

Contribute in financing scientific research programs and projects implemented in
accordance with scientific and technical collaboration agreements with other
countries and international organizations as well as with Arab, Islamic and foreign
institutions.

Support the academically distinguished higher-education students in the Jordanian
universities by granting them scholarships and promote their researches, provided
that they are exclusively dedicated to them.

Provide a suitable environment for universities and scientific research centers in
order to associate their research activities with the needs of the Jordanian
institutions and companies.

The Fund is administered and supervised by a Board of Directors presided by the
Minister and a membership of:

1.

5.

6.

The Secretary General of the Ministry as Vice-Chairman

2. The Secretary General of the Ministry of Finance
3.
4. Three professors working for the universities of Jordan, and representing the fields

The Secretary General of the Higher Council for Science and Technology

of applied sciences, basic sciences and human sciences.

Three people who have the experience and represent the different contributing
parties to the Fund's income

The Fund's General Director.

The Funds' financial resources consist of the following:

1.

Allocations from the General Budget of the State.
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2. Financial revenues derived from patents, intellectual property rights and
technology investments supported by the Fund.

3. Surplus allocations of the scientific research, training and publication, conferences,
and scholarships that are not disbursed by the Jordanian universities during the last
three years.

3.2. The Higher Council of Science and Technology

The Higher Council for Science and Technology (HCST) was established in 1987
under Law Number (30) as a public independent institution and acts as a national
umbrella for all science & technology (S&T) activities in Jordan.

The objective of The Higher Council is to build a national science and technology base
to contribute to the achievement of development objectives, through increasing
awareness of the significance of scientific research and development, granting the
necessary funding and directing scientific and research activities, within national
priorities, in line with development orientations.

The Higher Council was also entrusted with the establishment of specialized centers
for R+D activity, the support of innovation and entrepreneurship to contribute to the
commercialize scientific and technological ideas into products and businesses, the
conclusion of agreements relating to cooperation with Arab regional and international
parties and the representation of the kingdom in scientific and technological activities,
at the Arab, regional and international levels.

The Higher Council is chaired by HRH Prince El Hassan Bin Talal, who has been
instrumental to the progress of science and technology in Jordan from the beginning.

The Vision of the HCST is to achieve international standards and recognition in frontier
sciences and technologies, and maximize benefits of their applications for the
sustainable socio-economic development of Jordan. In addition the mission of council
is focused on building national scientific and technological capacities and ensuring
their continuous development, through increasing awareness of applied scientific
research, providing financial support for scientific and technological activities,
promoting networking at among researchers, research foundations, productivity
institutions, service providers at national, regional and international levels and working
towards the adoption of technology and its usage in the different aspects of life to
achieve the national goals in these fields.

The Obijectives of HCST are:

« Enhancing scientific and technological (S&T) organizations as well as research
projects, and commercializing their output.

« Initiating effective support to national scientific and technological activities.

« Building a distinguished national technological and scientific base.

o Networking between local institutions and their counterparts at regional and
international levels.

o Consolidating the cycle of innovation (converting scientific and technological
concepts, and the output/results of research and development into products and
services).
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« Focusing on the applications of advanced technology in various fields.
e Promoting and developing relations with scientific research institutions at the
national, regional and international levels.

The responsibilities are:

« Ratifying the general policy of science and technology in the Kingdom, defining
research priorities, and drawing up related programs and plans for their
implementation and follow up.

e Drawing up the strategies suitable for the development of scientific and
technological potential in Jordan and providing the suitable scientific environment
for its development.

o Fostering the institutions and units of scientific and technological research and
providing the necessary funding for the support of scientific and technological
research, services and activities.

o Contributing to the supply and training of manpower and technical potential for
scientific research institutions.

« Specifying conditions and requirements for the accreditation of scientific centers
of excellence and assisting in their development.

« Ratifying the principles and basis on which the Council provides financial aid to
scientific and technological research programs, services and activities so as to
realize the aims of national policy in these fields.

« Representing Jordan in the regional and international forums and bodies concerned
with science and technology.

« Undertaking scientific and technological cooperation and concluding agreements
related to scientific and technological research.

In addition to the above mentioned roles and responsibilities the HCST has established
the following specialized research centers:

e National Center for Human Resources Development
e The National Center for Diabetes, Endocrinology and Genetics
e National Center for Research and Development

3.2.1.National Center for Human Resources Development

The National Center for Human Resources Development, (NCHRD), was established
in 1986 under the umbrella of HCST to support the achievements that Jordan has
witnessed during the last three decades, most notably in the field of human resources
development. The NCHRD plays an important role in the development of qualitative
programs and support development policies related to HRD. In addition, the center
have other important responsibilities such as; conducting monitoring and evaluation
studies that provide input for strategic policy development and preparation of
indicators in education in general.

All of the centre’s endeavours are directed towards improving the competitiveness of
Jordanian capacities and developing the educational system in the various aspects.
More interestingly, the centre’s contributions were extended to encompass the Arab
countries that keen to take advantage of the diverse expertise at the center.
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During the past decades, the center was capable to made important achievements, for
example, but not limited to the: development of human resources strategy the creation
of human resources information system, and the highlighting of the vocational
education and training in the national agenda and the role that this sector plays in the
development of human resources.

Mission:

The mission of NCHRD is to contributing to the development of Jordanian human
resources through improving the effectiveness of the educational and training systems
to keep up with socioeconomic requirements. The center strategy coveres the following
nine components: planning, information system, occupational classification and
standard, the role of private sector, general and vocational education, higher education,
non-formal and adult education, financing and regional and international dimension in
HRD.

Goals and Functions:

The center aims, as stated in article three of its by-law, at the development of national
capacities in the field of human resources development. The following are the major
goals and functions of NCHRD, as stated in its by-law:

- To conduct and support studies and research related to the various levels and forms
of the educational system including higher, vocational and technical education in
coordination with the parties concerned.

- To conduct and support studies, and to launch projects, linking the outputs of
education and training systems with the labor and employment sector , by
establishing a human resources development information system.

- To evaluate the plans and projects geared towards the elements, components and
outputs of the reform plans.

- To support the plans and projects geared towards the education reform plans in the
various levels and diversified types of education, including systems, programs,
human resources and education and training facilities.

- To offer consultancy services to organizations at home and abroad in areas that are
relevant to human resources development.

- To coordinate with local, regional and international organizations and institutions,
to provide assistance deemed necessary to support the reform plans at the various
levels and types of the education system.

It is clear from the above that the Centre’s programmes and fields of work emphasize
coordination, cooperation and networking with the different agencies concerned with
human resources development in the following areas:

« Studies and research.

e HRD policies and strategies.

o Local and regional developmental projects.

e Consultancies and training services.

In this regard, the Center coordinates with a great number of local, regional and

international organizations. These include relevant higher education establishments,
ministries and organizations in the private and public sectors.
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3.2.2.The National Center for Diabetes, Endocrinology and Genetics

The National Center for Diabetes, Endocrinology and Genetics (NCDEG) is an
independent non-profit organization. NCDEG was established in 1996 as one of the
centers affiliated by the Higher Council for Science and Technology. The main goal of
NCDEG is providing quality health care, education and training in the fields of
diabetes, endocrinology and genetics.

Mission:

e Proposing a fully integrated organization of specialized health care for diseases of
diabetes, endocrine glands and genetics in both the public & private sectors in
cooperation with the public & private medical institutions.

o Cooperation with concerned sectors & bodies to update the level of medical care
for diseases of diabetes, endocrine glands and genetic diseases.

e Conducting scientific research & studies to identify the causes of the diseases
included under the provisions of this By-law, their treatment and exploration of the
means of their spread in the kingdom with a view to controlling their effects and
reducing their complications within the framework of a comprehensive national
program.

« Cooperation with the centers & institutions working in this field with the objective
of getting to know all the research, new developments through local, Arab,
international conferences & symposiums.

« Documentation of the research, studies, information & data related to the aims &
objectives of the center.

e Encouragement of continuing medical education to specialists & workers in this
field in order to attain the required professional level.

o Promotion of health education of the patients, their family members & citizens in
general to identify the optimum manner of dealing with patients.

o Treatment of the diseases of diabetes, endocrine glands and genetics.

Research

In a country in which there is little encouragement for team work in research, in which
research in academia is undertaken to obtain promotion rather than contribute to
national development, and in which publication in international peer-reviewed journals
is infrequent when numbers of publications are compared to numbers of researchers,
the NCDEG stands out as an exception. It has a team of well-trained researchers whose
goal is to reduce the incidence and impact of a set of diseases for which the prevalence
in Jordan is unusually high. They publish as group four or five papers per year in
international journals while also offering patient care in a clinic with about 3.000
patients.

In recognition of the quality of its research, the Centre has been designated as a World

Health Organization Collaborating Centre for Diabetes Research, Education and
Primary Health Care. According to WHO, “criteria for selection (as a collaborating
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center) include the scientific and technical standing of the institution, its actual level of
commitment at national regional and international level, and its ability to strengthen
national and regional capacity for health development. The institution must also have
collaborated successfully with WHO for at least two years in carrying out jointly
planned activities. WHO collaborating centers must have the capacity and the
institutional stability to develop relation with other institutions through shared
activities and networking.”

3.2.3. National Center for Research and Development

The National Center for Research and Development (NCRD) was established at the
end of 2010 with an objective to develop scientific capabilities in the areas of
nanotechnology, biotechnology, energy, Badia research and any other research interest
of importance to Jordan. The Center assumed the responsibility over already existing
centers and programs in the areas mentioned above. All legal, financial and
administrative issues have been transferred to the Center. This arrangement provides
an opportunity to maximize the utilization of facilities and the coordination of efforts
in order to effectively participate in solving problems facing the various economic
sectors.

It is envisaged that NCRD will lead research activities in Jordan. This requires the
prioritization of research fields, coordination of efforts, alleviation of obstacles and
provision of logistical and financial support in order to reach research results that solve
problems and develop new products and/or services in all industrial, agricultural,
commercial and administrative fields. It is also anticipated that NCRD will participate
in translating research results into new projects and investments, and create new
employment opportunities. The center is now responsible for the following programs:

Energy Program

NCRD gives energy great attention due to the fact that Jordan relies heavily on imports
to satisfy its energy needs. Therefore, NCRD believes that the augmentation of this
resource and its prudent use are vital for minimizing the burden of the energy bill on
the economy. This can be achieved through conducting research and development
projects and commercialization of its output, building the capacity of Jordanian
researchers, and enhancing the efficiency of energy use. NCRD gives great attention
in this regard not only to national cooperation but also to international cooperation.

Badia Research Program

The Jordan Badia Research Program is a national Program that aims at contributing to
the sustainable development of the Jordanian Badia (steppe land) in order to enhance
the quality of life for its inhabitants. Since its establishment in 1992, as a result of a
memorandum of understanding signed between the Higher Council for Science and
Technology (HCST) and the British Royal Geographic Society (RGS), the Program
has implemented numerous R&D projects, human resources development Program,
and entrepreneurial projects.

Nanotechnology Research Program

Realizing the importance of nanotechnology for the socio-economic development of
the Kingdom The Higher Council for Science and Technology took the decision in its
meeting No. (58) on 17/8/2009 to establish the National Nanotechnology program of
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Jordan (NANCEJ). The program commenced its functions officially in early February
2010. The program aims at building the scientific capacity in the field of
nanotechnology in the Kingdom through programming and coordinating scientific
research and development activities in this field nationwide, making the necessary
financial support available for them, and networking Jordanian researchers with their
counterparts abroad. The center of HRD will establish an advanced specialized
research laboratory for this program capable of implementing the wide range of R&D
and production, open it up for Jordanian researchers on part time basis or during their
sabbatical leaves, and incubate investment initiatives and projects to manufacture
nanotechnology products and commercialize it.

Water and Food Research Program

The Water and Food Research Program (WFRP) is a unique Jordanian semi-
government scientific research and development program, established in June 2011 to
provide integrated solutions for better water resources management, effective methods
of food production and sustainable models for conserving and managing Jordan’s
environment. WFRP operates in Jordan under the umbrella of the National Centre for
Research and Development (NCRD), and its activities cover the whole country. To
achieve its goals, WFRP integrates research, extends local knowledge to significantly
increase the productivity of water used in farming, improves product quality, decreases
malnourishment and poverty, and maintains environmental sustainability.

The Virtual Biotechnology program

The National Center for Biotechnology was established in 2005 by the HCST and was
integrated as a program in the NCRD in 2010. Since its establishment, the program has
promoted and accelerated the pace of development of biotechnology in the country.
Through several R&D projects, the program has made significant achievements in the
growth and application of biotechnology in the broad areas of agriculture, health care,
animal sciences, environment, and industry.
The impact of the biotechnology related developments in agriculture, health care,
environment and industry, has already been visible and the efforts are now culminating
into products and processes. About 22 research projects have been funded through the
program

Technical Support Unit

The Technical Support Unit in NCRD supports the center in achieving its objectives

by focusing on several activities including:

« Researchers Capacity Building

o Assisting researchers in proposal writing

« Exploring funding opportunities for research proposals and follow up international
cooperation

Technology Transfer Unit

The Technology Transfer Unit established in 2015 supports NCRD in commercializing
the output of R & D proposals / projects. The unit is also active in building close
relationships with stakeholders including entrepreneurs, innovators, scientists, and
researchers to build their capabilities and to increase the awareness about Technology
transfer aspects.
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3.3.El Hassan Science City

El Hassan Science City (EHSC) is a non-government, not-for-profit organization
occupying a 95-acre site next to the University of Jordan in Amman. It is a
comprehensive campus for education, research and applied innovation that offers
students, scientists and entrepreneurs the space and facilities to apply intellect and
technology to today’s critical challenges. EHSC is a hybrid of private sector, civil
society and government innovation and is developing proven assets to become a beacon
for scientific advancement in the Middle East.

The EHSC knowledge community builds on a heritage of research and application at
the Royal Scientific Society and of high quality education at Princess Sumaya
University for Technology. The centres for incubation and entrepreneurship are geared
to creating high-value employment that benefits Jordan and the region, while the
Higher Council for Science and Technology (HCST), a government body that advises
the State on public policy issues relating to science and technology, adds policy input
to the campus dynamic.

The development of EHSC sees the enhancement and expansion of these core
constituents and the addition of future cultural and commercial elements compatible
with the Vision in a build program that will remodel the current 70,000 sgm and add a
further 320,000 sqm for the full realization of EHSC. The community structure is
designed to appeal to entrepreneurs with an eye to the marketplace and to philanthropic
donors with an interest in innovative social development.

The campus is modelled so that knowledge and expertise can flow in and out at every
point of the value chain, ensuring that inputs are drawn in balance with the need for
commercially viable outputs. Education and research at EHSC will support and
empower entrepreneurship to create profitable enterprises for human capital and for
products and services on the open market. The staff of EHSC work together to offer a
complete response to critical challenges with scientific ingenuity backed by
entrepreneurial skill. The designed environment is a green campus that marries
sustainable practices with 21st century infrastructure.

EHSC has its physical base at the heart of a region that must innovate to survive. Jordan
is a country with few natural resources and many demographic and environmental
challenges. It is gifted with a fast-growing young population that recognizes the value
of education for personal and community growth. Human capital is the region’s most
enduring resource and EHSC aims to engage and retain its creative future.

Vision

El Hassan Science City seeks to catalyse social and economic progress for meaningful
improvement in the quality of people’s lives through scientific education, research,
development and enterprise in the fields of Information & Communications
Technologies, Clean Technologies and Human Safety & Security.

Strategic Objectives
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Continuity: to build a sustainable model that provides a continuous flow of financial
and human resources to support dynamic research and education
Innovation: to create a platform for innovation from research to application in three
focus areas:

e Information & Communication Technologies

o Clean Technologies (Energy, Water, and the Environment)

e Human Safety and Security

Change: to catalyse the development of a knowledge-based economy and to develop
innovative solutions to challenges facing Jordan and the region through scientific
innovation and application.

The following institutions are members of the EI Hassan Science City:

e The Royal Scientific Society
e Princess Sumaya University for Technology
e El Hassan Business Park

3.3.1 The Royal Scientific Society

The Royal Scientific Society (RSS) is a main applied research institution, consultancy,
and technical support service provider in Jordan and is a regional leader in the fields of
science & technology.

RSS provides expert testing services via over 25 specialised locally & internationally
accredited laboratories and prides itself on offering both the public and private sectors
a unique scientific resource and a wide range of project expertise. Supported by more
than 500 science specialists, researchers, technical support staff, highly skilled
management, and faculty, the RSS has truly become recognized as a local, regional and
international research and development hub.

RSS proactively guides, supports and strengthens large governmental research projects
and commercial incubators for both small and medium enterprises. Industrial firms
contract RSS to assess potential impacts on the environment and to recommend
practical solutions to minimize and control pollutants. RSS conducts standardised
laboratory inspections on many of the foods and products consumed daily by
Jordanians.

A wide range of products are continuously inspected & tested including: detergents,
paints, textiles, paper products, lubricants, industrial and medicinal gases, in addition
to building materials to ensure conformity with national and international standards.
Since its inception, RSS has led by example. As an independent industry leader, RSS
has been at the forefront of Jordanian renewable energy development and research,
from wind powered water pumps and aerial generators to solar water heater panels and
solar receptors.

With the vast expertise accumulated by the Society over the years, it has established
itself as a pioneer within the broader international scientific community. RSS
laboratories enjoy close personal co-operative ties with local, regional, and
international scientific organizations.
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At RSS being customer—centric simply means having an unwavering commitment to
the people of Jordan. The RSS continuously strives to improve its standing as a point
of reference for scientific knowledge and technical awareness, where quality standards
and public health become equal and totally uncompromised. RSS is unequivocally
committed to testing with guaranteed accuracy, and is dedicated to research and
development.

As Jordan’s business and industry march into a modern 21st century, The Royal
Scientific Society is reaching out, building credibility by providing unique services
with distinction and preparing Jordan for all the challenges of tomorrow.

3.3.2 Princess Sumaya University for Technology

Princess Sumaya University for Technology (PSUT ) was established in 1991 as a
not-for-profit, national, and the only specialized ICT University in Jordan. It is being
recognized locally, regionally and internationally as the pioneering and most advanced
Arab university in the ICT fields. The most recent accomplishment of PSUT was
represented through the highest scores attained by its graduates in the national
proficiency test. Thus, being ranked the top for the second year in a row and topping
all Jordanian universities.

Princess Sumaya University for Technology's mission is to graduate high quality
professionals in the leading technological fields related to ICT, electronics, business,
and communications. Our graduates will be capable of competing, both academically
and professionally at the national and international levels, actively participating in
building the ICT sectors in Jordan; in accordance with official policy, promoting solid
research in the leading technological fields, and building a research platform for
Jordanian industry.

3.3.3 El Hassan Business Park

El Hassan Business Park (EHBP) of El Hassan Science City is one of the main
innovation leading institutions in Jordan. EHBP consists of : Queen Rania Centre for
Entrepreneurship, 1PARK business incubator and the Intellectual Property
Commercialization Office. With these components, EHBP can provide comprehensive
services and consultations to innovators, inventors and entrepreneurs.

3.4 The National Center for Agricultural Research and Extension, (NCARE)

The establishment of NCARE goes back to the late 1950’s, when the Department of
Research and Extension was created. In 1985, the research activities were separated
from the department and enrolled under a new research center “The National Center
for Agricultural Research and Technology Transfer. (NCARTT) and became a semi-
autonomous institution in 1993. In 2007 NCARTT has gone through different reforms
to include the extension activities and to become “The National Center for Agricultural
Research and Extension, (NCARE) The vision of NCARE is to become a distinguished
center in Agricultural Research and Extension, for the optimal use of available
resources geared to achieve a sustainable agricultural growth
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The center receives its core funding from the government. Other direct funds
are received from national and international donors to finance the implementation of
proposed projects.

NCARE consists of a main headquarter in Amman and eight regional centers and13
research stations representing different agro-ecological conditions and 13 extension
field units throughout Jordan.

NCARE has good relations with many regional and international institutions such as
the World Bank (WB) , the European Commission (EU) , United Nation Development
Program (UNDP), Food and Agriculture Organization (FAO), United States Agency
for International Development (USAID), German Technical Corporation (GlZ),
International Development Research Center (IDRC), International Center for
Agricultural Research in the Dry Areas (ICARDA) , The Arab Center for the Studies
of Arid Zones and Dry Lands (ACSAD), Arab Fund for Economic and Social
Development (AFESD), Arab Organization for Agricultural Development (AOAD),
Japan International Cooperation Agency (JICA), Global Environment Facility (GEF),
Arab Authority for Agricultural Investment and Development (AAAID), International
Fund for Agricultural Development (IFAD), International Plant Genetic Resources
Institute (IPGRI), and The Association of Agricultural Research Institutions in the
Near East in the Near East and North Africa (AARINENA)

The main goals of NCARE are:

e Adopt the latest research findings from local and other sources for the purpose of
improving agricultural production.

« Conservation, preservation, and sustainable use of natural resources.

o Achieve and maintain food sufficiency.

« Maintain ecological balance through sustainable use of available resources without
jeopardizing environmental status.

While its Responsibilities included:

o Organize agricultural research and extension plans for sustainable development.

o Adopt the latest agricultural techniques for local conditions.

« Disseminate appropriate technologies to farmers through extension agents.

« Enhance knowledge and improve skills of researchers and extension agents through
education and training activities.

« Conduct socio- economic studies.

o Evaluate the effect of economic factors on agricultural production.

« Capacity building of researchers and extension agents in collaboration with local,
national and international partners and provides training and cross-learning
opportunities in order to better addressing agricultural development problems.

NCARE Strategy

In 2008, NCARE entrusted a national committee to prepare the research strategy for
agriculture sector for the years 2010-2020. The strategy complies with the general
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research policy in Jordan and takes into account research priorities that are established
by the Higher Council for Science and Technology (HCST).

3.5 Jordanian Universities

There are 10 public universities and 19 private universities in Jordan. The main
function of the universities is teaching, conducting research and community services.
The public universities are: The University of Jordan, Yarmouk University, Mutah
University, Jordan University of Science and Technology, The Hashemite University,
Al al-Bayt University, Al-Balga Applied University, Al-Hussein Bin Talal University,
Tafila Technical University and the German Jordanian University. The private
Universities are: Amman Arab University, Middle East University, Jadarah
University, Al Ahliyya Amman University, Applied Science University, Philadelphia
University, Isra University, Petra University, Al Zaytoonah University, Zarga National
University, Irbid National University, Jerash University, Princess Sumaya University
for Technology, Jordan Academy of Music, Jordan Applied University College of
Hospitality and Tourism Education, American University of Madaba, Ajloun National
University, Agaba University of Technology and Faculty of Educational Sciences and
Arts / UNRWA,

In this report the general policy of the Jordanian universities will be elaborated in
addition to the research at the University of Jordan.

Research Policy of the Jordanian universities

According to their policies and regulations, Jordanian universities consider scientific
research as a priority in order to elevate their academic rank and constructive
contributions to local and regional communities. Policies and work plans for scientific
research are set by the universities' scientific research committee in coordination with
faculties' deanship and research centers. Moreover, the scientific research committee
establishes coordination and cooperation basis with national, regional and international
bodies concerned with scientific research.

Jordanian universities consider scientific research as an integral part of faculty
members' duties which reflects in the assignment of teaching loads and
responsibilities. As a matter of fact, university president has the authority to fully assign
a faculty member to research, based on recommendation from the scientific research
committee.

Moreover, Jordanian universities are committed to provision of research enabling
environment and required resources, viz., scientific data bases, research equipment and
devices, administrative and logistic support, etc.

Research at the University of Jordan

The University of Jordan, since its establishment, has realized the importance of
research and its role in the development of nations. As part of the philosophy and
mission of pursuing distinction amongst its activities in establishing a cultural passion
for research and discovery and in supporting, promoting its tools, the University of
Jordan has entrusted special diligence to scientific research and founded in the year
1973, the Deanship of Academic Research (DAR).
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The deanship is responsible for organizing, supervising, promoting and supporting
academic research as the means for vast development and technological advancement.
The role that DAR is playing in augmenting and expanding human knowledge is
recognized through persistently seeking ways and new endeavors to encourage,
develop, promote and support scientific activities both locally and internationally. The
deanship has largely concentrated and carefully considered modernizing and
developing its tools to include interdisciplinary research with emphasis on integrated
and comprehensive tracks in all disciplines. The deanship aims at achieving the
university’s objective of helping faculty members at the university to push their
research to internationally recognized levels and to promote scientific knowledge. The
deanship provides researchers with whatever they need, from the latest equipment, to
programs that help them accomplish their research proposals in the best possible
manner.

The Deanship of Academic Research shoulders the following responsibilities:

1. Funding research projects conducted by faculty members and other university
personnel. DAR ensures that most of applied research proposals are funded locally
or from agencies within Jordan and international institutions. Special emphasis is,
however, paid towards funding proposals of national interest and priority, e.g.
energy, renewable energy and water.

2. Publishing original research proposals, studies, books, translations and
manuscripts.

3. Issuing “Dirasat”, a refereed set of journals published in seven different fields:
Administrative Sciences, Agricultural Sciences, Educational Sciences, Engineering
Sciences, Human and Social Sciences, Pure Sciences, Sharia' and Law Sciences.

4. Issuing the following refereed journals in cooperation with the “Ministry of Higher
Education and Scientific Research”: Jordan Journal for Agricultural Sciences,
Jordan Journal for Business Administration, Jordan Journal for History and
Archaeology, Jordan Journal for Pharmaceutical Sciences, Jordan Journal for
Social Sciences, and Jordan Medical Journal.

The Deanship is looking ahead towards further developing of services to meet all
challenges of tomorrow with confidence and security in the knowledge that, it can
continue to build upon the considerable success of previous endeavors.

3.6 Other Research Institutions

In Jordan, most of the government and public and private sectors carry some research
activities but all of them support the research at their hubs. There is a law in Jordan that
encourages private companies to allocate 1% of their net profit to research. The table
below shows some of these institutions and their role in carrying as supporting
research.

INSTITUTION ROLE

Ministry of Industry and Trade — Jordan | Supporting entrepreneurship,
Enterprise for Development Corporation including R&D and Innovation
Ministry of Planning and International | Responsible  for  the  overall
Cooperation development model
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Council of Competitiveness and Innovation | Responsible for upgrading
competitiveness, including R&I

Applied Scientific Research Fund (ASRF)

Applied Scientific Research Fund (ASRF) is a non-profit company created in 2011 the
founder of Hikma Pharmaceuticals (Mr. Samih Darwazeh), to support innovators and
entrepreneurs in the Arab Region who have innovative and commercially applied ideas
in the health care fields. The ASRF is committed to creating economic and social
development and awareness by becoming a leading innovation support organization in
the Arab region.

ASRF accomplishes its mission by supporting potential Arab innovators in the
healthcare sector through capacity building, funding their projects, and providing them
with the needed network.

Distinctively, ASRF mission is not over by merely publishing journal articles or
reports; ASRF tends to assist the innovators in applying for their patents, build their
prototypes, and commercialize their research outcomes, or even support in spin off
companies.

ASRF does not hire researchers or directly operate its own laboratories or similar
facilities. Instead, ASRF supports scientists, engineers and educators directly through
their own home institutions (typically universities and colleges) and/or other suitable
environments. ASRF's job is to provide assistance to help scientists to do their own
research. The values of ASRF are set to meet the following objectives:

e Put the innovator’s interest ahead of our own

o Keep the applicant’s data confidential

e Maintain honesty with applicants

o Behave as professionals

« Deliver high quality services

e Work with passion

To increase the involvement of women in innovative STEM in Jordan, ASRF provide
women applicants with about 9000 JDs to grow their innovation ideas. This
opportunity will be granted and supervised by ASRF, through its USAID-CIS funded
STEM Innovation Awareness Project. This projects aims to raise awareness of the
importance of increasing women participation in innovation in Jordan, and to
encourage more women to participate in STEM competitions. ASRF will accept
proposals in the following sectors:

e Environmental and Energy So lutions
e Healthcare Solutions
e Technology Solutions

Abdul Hameed Shoman Foundation

Shoman Fund for Supporting Scientific Research (SFSSR) was established in 1999 as
the research arm of Abdul Hameed Shoman Foundation (AHSF). The Foundation aims
at supporting scientific research and providing award prizes for distinguished young
researchers. Each year the prizes is dedicated to a specific area of science to all
universities and scientific institutes. The policy in providing support for research
project complies with national priorities for scientific research and conforms to the
foundation policy. The fund is administered by a committee comprised of a chair and
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five members, who are highly qualified and are experts in various fields. Among the
committee’s tasks is setting the basis and standards by which support for scientific
research, which also includes research projects of post-graduate students, is
undertaken. Committee’s decisions are based on recommendations made by expert
scientific bodies in the universities and other scientific institutions.Fund regulations
require that applications for support of scientific research projects should be submitted
following their evaluation by the institution for which a researcher works.

Conclusion

The government of Jordan has realized the role of scientific research in the
development and thus has entrusted this task to the universities, research centers and
other scientific institutions. The Ministry of Higher Education is in charge of scientific
research by the Ministry through its funding arm, the Scientific Research Support Fund
(SRSF). In addition to the fund received from SRSF and other donating agencies
(locally and internationally), universities in Jordan provide support to their staff
member to carry research projects. It is required by law, that each university should
allocate at least 2% of the total budget for research. Similarly, other research centers
prepare projects to draw support from local and international agencies like EC
initiatives is its different cycle FP5, FP6, FP7, H2020 and ERANETMED.

It is very difficult to estimate the expenditure on research in Jordan but the internal
supported was calculated at 0.43% of GDP which amount to about 158.67 US$. This
amount has been improved significantly for around 0.3 % in 2005 to its present value.
This is still very low compared to USA (2.7%), Europe (1.7%-2.2%) , Japan ( 3.3%)
and India an Pakistan (1%). There is no data on external support resulting from the EU
and UN system or the bilateral support like USAID, GTZ and others.

The general impression is that research activities in Jordan are fragmented, weak and
not integrated. This is due to the obstructive research environment in some universities
and research institutions. However, the government is working hard to create enabling
environment, harmonize policies and set priorities that guide research.

Scientific research policies in Jordan are formulated mainly by the Higher Council for
Research and Technology in cooperation with the Ministry of Higher Education. The
policies are established by committees representing individuals from universities and
research centers and then approved by the council. The HCST has established research
priorities on Jordan from 2011 till 2020, where researchers, research institutions and
support bodies have to take that into consideration.

There is a unique opportunity right now for Jordan to align the key activities required
for wealth creation to ensure the country has the best possible chance of moving up the
value chain towards a better skilled population, increased added value business, better
exploitation of knowledge and technology. This is particularly true for the case of
Jordan due to the fact that the components of the innovation system are isolated and
don’t work in harmony; for example universities, research centers and the private sector
are working in isolation which results in inappropriate flow of information of new
ideas/ technologies that will lead to commercialization. There are some specific issues
in Jordan that should be tackled such as:
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Research and Development in Jordan is mainly operating at the theoretical level or
basic level, with little, if at all, application of the research being put to use within
Jordanian industry.

In spite of some successful initiatives, attitudes to risk taking and working for
oneself are not high leading to a preference for secure government jobs where little
wealth creation can occur.

Laws and regulation provide a reasonable framework, although policing of many
laws is not well performed. There is a danger that new regulation could stifle
innovation.

Financing of innovative business is difficult due to the risk-averse nature of most
banks, little in the way of seed capital.

Management approaches are very traditional leading to large vertically integrated
companies; an evaluation of core business would enable more efficient and more
competitive businesses.

Business support is available in abundance from a wide range of national and
donor-funded organisations, but coordination is poor and communication with their
target audience is inadequate.

R&D funding agencies in Jordan don’t incorporate the potential for R&D
commercializing IP into their evaluation criteria

Regardless of HCST and RSS efforts, researchers are not aware of the basic
principles of commercializing R&D and other IP related issues.

Poor awareness and appreciation within the private circles about what innovation
is all about and how it can enhance competitiveness.
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C. L ebanon3?

32 Based on the document *’Science, Technology and Innovation in Lebanon; Governance, Institutions
and Policies’’, The National Council for Scientific Research — Lebanon (CNRS-L)
March, 2016
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1. Introduction

The role played by science, technology and innovation (STI) in determining rates of
economic growth, employment and enterprise creation, and hence social progress and
stability is more pronounced today than ever before. Experience has repeatedly shown
that the role performed by STI capabilities in all of the above domains may not have
its intended effects in the absence of judicious policies, a conducive legislative and
regulatory environment as well as specialised institutions whose mandate span a wide
range of specialisations, engulfing education in all its stages, research and development
(R&D) activity, as well as innovation as applied to a wide range of products and
services, ensuring competitiveness for national goods and services on the global arena.

Lebanon was among the first few countries in the Middle East to establish its own
National Council for Scientific Research (NCSR) with a mandate specifically aimed at
promoting endogenous scientific research based on policies that respond to national
needs and priorities. This mandate was later expanded to include support for
technology development and innovation targeting various sectors. Active cooperation
involving STI and related institutions, both in Lebanon and abroad, has been a constant
feature in all NCSR activities. Linkages to European STI institutions, French and
Italian have been particularly strong over the years.

It is also widely acknowledged that Lebanon’s universities were among the very first
in the region to undertake research activity and promote research collaboration, mostly
in the humanities, but also in other areas, notably in medicine and agriculture. Thus,
Lebanon’s system of higher education is known to have offered world class training in
a wide variety of specializations.

This, indeed, remains true regarding several universities in the country. However, since
the local market lacks of sufficient employment opportunities, many young graduates
seek employment abroad, in the Arab countries of the Gulf Cooperation Council (GCC)
as well as overseas. Hence, successful Lebanese engineers, doctors, scientists and
businessmen are found practically all over the world, counting among Lebanon’s most
successful exports, albeit at a tremendous cost to the country, in more ways than one.

Despite many achievements in the distant and more recent past, recent data on
Lebanon’s STI performance, available from international organisations concerned with
human and socioeconomic development on innovation suggest that the country is
underperforming with regard to a number of science, technology and innovation
indicators, even in comparison to countries with similar values for their population size
and gross domestic product (GDP).*® Unsatisfactory performance in Lebanon’s
innovative capabilities even in comparison to neighbouring Arab countries is reflected

33 The Global Competitiveness Report for the year 2012, issued by the World Economic Forum (WEF),
which devoted some attention to characterising overall capacity for innovation possessed by countries
throughout the globe, ranked Lebanon at106th position among the countries included in the WEF report,
and eighth position in comparison with the thirteen Arab countries for which data was available. Top
scorers among these countries, in terms of enterprise capacity to innovate, included Qatar, Saudi
Arabia, the UAE and Tunisia, with world rankings at 11, 21, 32 and 44, respectively. It is well to note
that Lebanon outperformed some of these countries, particularly with respect to education-related
indicators a few decades ago. See “The Global Competitiveness Report 2011-2012;” World Economic
Forum.

Page 107 of 154



by information published in a number of reports by international organisations,
concerned with development, in general, as well as ST capacity building, in particular,
some of which is presented in this report.

A variety of negative factors, political as well as socioeconomic, have conspired to
bring about the present situation, calling for a fresh look at capacity building in science,
technology and innovation (STI) as well as the introduction of more effective STI
cooperation within Lebanon and with its regional and overseas partners.

The following sections respond to questions raised within the MERID, a Horizon
Research and Innovation project, survey with supporting material provided in several
annexes. Tables and figures highlighting Lebanon’s position in comparison to other
countries in the region are also included. Care has been taken to include data on STI-
related indicators relating to Arab countries in Western Asia and North Africa as well
as a few neighbouring non-Arab countries, namely Cyprus, Turkey, Iran and Israel.

2. Science, technology and innovation in Lebanon

2.1. Research activities undertaken by universities

Many of Lebanon’s pioneering universities conduct research leading to higher degrees,
mostly in the humanities and social sciences. However, several universities undertake
research in other areas, including medicine and agriculture, as well as engineering and
information technology.

2.2 Technology acquisition and research activity

Lebanon occupies a middling position with regard to almost all indicators designed to
measure access to novel information and communication technology inputs. For
example, while, at 31 per cent of the population utilise the Internet in Lebanon, which
is only slightly in excess of the average for the Arab countries, at 27.2 per cent. In fact
Lebanon comes ahead of only countries such as Syria, Mauritania, Yemen, Irag, Sudan
and Egypt, while many other countries sport percentages of Internet users in excess of
40 per cent with maximum values of around 80 per cent in Qatar and the United Arab
Emirates.

Data does not appear to be available from reliable sources and criteria on patents,
national spending on R&D activity as well as the total number of full-time researchers
underlines the need for improved STI data collection and analysis Steps were recently
initiated by CNRS to set up a research unit to function as an STI observatory.

With regard to research publications, Lebanon’s output as reported by the United
Nations Development Program (UNDP) appeared to have doubled between the years
2002 and 2008. Thus, scientific publications produced by Lebanese institutions, both
universities and research facilities of various types, increased two-fold between 2002
and 2008. Publications in clinical medicine came at the forefront, followed by
publications in technology and engineering disciplines. Lebanon does not appear to be
an exception to other Arab countries in that the volume of science and technology

Page 108 of 154



publications is dwarfed by that of neighbouring countries such as Iran and Turkey. Yet,
it may be remarked that Lebanon’s output might be drastically enhanced.*
2.3 Availability of modern technologies and their absorption by enterprises

Table (15) presents selected results of a survey conducted in 2014-2015 concerning
availability of modern technologies and their absorption by business enterprises in 14
Arab countries and 4 countries in the Middle East for comparison. This table indicates
that the position occupied by Lebanon with regard to both availability of modern

Table 15 Lebanon’s ranking and scores in two
consecutive assessment cycles with regard to
availability and absorption of modern technologies

Ranks and scores in 20112012 2013-2014

relation to: Rank |Score | Rank Score

availability of modern

; 76 4.9 100 43
technologies

absorption of Modern
technologies by 70 4.8 94 4.3
enterprises

technologies and their absorption by
business enterprises would benefit greatly
from targeted interventions aimed at
improving available facilities and
linkages.

It should be stressed that figures presented
in this table were computed on the basis of
an opinion survey targeting selected
experts and heads of enterprises in several
countries around the world (see WEF’s
Competitiveness  Report  2014-2015).
Results reported represent the opinions of
experts and heads of enterprises in the
country in question. Hence, confidence

Table 16 Results of a survey concerning availability of modern
technologies and their absorption by business enterprises in 15
Arab countries and 4 countries in the Middle East for
comparison; 2013 — 2014
Availability of modern technologies 2  Absorption of modern technologies

by businesses °
World average in 2011-2012: 5.0 World average in 2011-2012: 4.8

Country Rank Index |Country Rank Index
UAE 8 63 UAE 7 6.0
Qatar 25 5.9 Bahrain 34 5.3
Bahrain 26 59  Qatar 12 5.8
Saudi Arabia 38 55  Saudi Arabia 31 5.4
Jordan 41 54  Jordan 36 5.3
Oman 56 51 Oman 58 48
Morocco 57 51  Morocco 75 45
Kuwait 67 49  Tunisia 79 45
Tunisia 79 47  Kuwait 62 47
Mauritania 86 45  Lebanon 94 4.3
Lebanon 100 43  Egypt 126 38
Egypt 127 3.8 Mauritania 104 4.2
Libya 140 31  Libya 142 32
Yemen 138 3.2 Yemen 134 3.7
Algeria 136 34  Algeria 138 34
Other countries in the Middle East for comparison

Israel 10 6.3 Israel 5 6.1
Turkey 45 53  Turkey 37 5.2
Cyprus 42 54  Cyprus 40 5.1
Iran 122 39 lran 131 3.7

a. Answers to the question: In your country, to what extent are the latest
technologies available? (1) : not at all; (7) : widely available.

b. Answers to the question: In your country, to what extent do businesses adopt
new technology? (1) : not at all; (7) : adopt extensively.

Source: WEF’s Global Competitiveness Report 2014-2015.

placed in the data might well be limited. However, the fact that similar methods are
used in collecting data for other countries, as well as the fact that, as indicated in table
(16), changes do occur in the positions occupied by a given country from one survey
to the next possibly in response to specific interventions and changes in prevailing
political and economic factors, would merit taking these results as indicative of the
relative positions occupied by various countries with regard to issues in question. With
such limitations taken into account, it would appear that Lebanon occupies a relatively
weak position in comparison to Arab countries for which data is available, both in terms
of availability of modern technologies and their absorption by business enterprises.

This should prompt initiatives aimed at securing rapid remedies, in terms of institution
building and interlinking as well as more effective training and outreach facilities. One

34 Thus, the volume of Lebanon’s publications output is exceeded by an even smaller Arab country

such as the United Arab Emirates.
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of the more evident policy implications of the above observations is the need to bolster
links between R&D institutions and individual enterprises, as well as their associations,
on the one hand, and encourage both enterprises and their associations to establish their
own R&D facilities and adopt measures that facilitate access to novel technology
inputs, on the other.

2.4 Access to training and research services by enterprises

Access to training and research services, coupled with the level of training of enterprise
workers, plays a decisive role in determining competitiveness, economic growth and
ultimate social development. Table (17) presents the results of a survey on the level of
access by enterprises to training and research services and level of training enjoyed by
workers in enterprises in 14 Arab countries and 4 countries in the Middle East for
comparison. The survey results were reported in the 2014 — 2015 Global
Competitiveness Report by the World Economic Forum.
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Table 17 Results of a survey on access to training and Ranks and scores attained by Lebanon

tresea_mh _Serl‘g‘is agd 'eV‘i' of trag‘ilng in kt’“_sm_essth with regard to both access to training
nterpri n r ntri n ntri In -
enterprises ab countries and 4 COUNHESININE — and research services as well as the

Middle East for comparison; 2013 — 2014 , .
Access to training and | Training level of workers in business EVCI of workers tralnl_ng appear to be
research services @ World enterprises ® World average in 2011- in need of urgent attention. Thus, while

average in 2011-2012: 4.1  2012: 3.9 Lebanon comes in fifth position with
regard to access to training and research
services, following the UAE, Qatar,
Jordan and Bahrain, it ranks in tenth
UAE 17 54  Qatar 6 53 position with regard to the level of
training enjoyed by workers in its
enterprises.

Country Rank | Inde | Country Rank Index
X

Qatar 19 5.3 UAE 11 5.1

Jordan 41 46 | Bahrain 29 45 ‘
Table (18) provides Lebanon’s rank and

Bahrain 42 45  Oman 49 43 scores in two consecutive assessment
cycles with regard to access to training

Lebanon 67 42 | Jordan 58 41 . "
and research services and workers

Saudi 4 4y SaudiArabia 60 41 training. This table indicates that

Arabia ' Lebanon’s position suffered significant

_ = = reversals on both counts over a

Morocco 172 |41 | Kuwat ' relatively very short period of time.

Tunisia 89 38  Tunisia 9 37 While the survey results are certainly in
need of further study and verification, it

Oman 94 38  Morocco 106 36 would seem that urgent action is also
n with  view improvin

Kuwait 100 3.6 | Lebanon 117 35 eeded . t ¢ to proving
networking arrangements  between

Egypt 124 32  Algeria 118 34 enterprises and their federations, on the
one hand, and STI institutions, on the

Algeria 126 31  Yemen 132 3.2 other.

Mauritania 128 3.1 Egypt 142 2.8

Yemen 136 29  Libya 143 2.7

Libya 143 |25  Mauritania 144 2.6

Other countries in the Middle East for comparison

Israel 38 4.6 Israel 76 4.0
Turkey 57 44 Turkey 91 38
Cyprus 34 47  Cyprus 43 43
Iran 88 39 Iran 135 3.0

a. Answers to the question: to what extent are high-quality
specialised training services available in your country? (1) : not at
all; (7) : widely available.b. Answers to the question: to what extent
do business enterprises in your country invest in training their
employees? (1) : not at all; (7) : adopt extensively.

Source: World Economic Forum’s Global Competitiveness Report 2014-
2015.
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2.5 Industry university linkages

Linkages between universities and industrial
enterprises play an important part in the
dissemination and adaptation of novel technologies
and innovative practices. Table (16) presents the
results of an opinion survey conducted by the World
Economic Forum and published in the 2014-2015
Global Competitiveness Report. The results
summarised in this table were responses to the
survey question: In your country, to what extent do
business and universities collaborate on research
and development? 1 = not at all; 7 = collaborate
extensively. Results of the survey rank Lebanon
118" worldwide and tenth among Arab countries

Table 18 Lebanon’s ranking and scores in two
consecutive assessment cycles with regard to
access to training and research services and

workers’ training

. 12011-2012 2013-2014
Ranks and scores in
relation to: Rank | Score |Rank  Score
access to training
and research | 56 4.3 67 4.2
services
training level of
workers in business 102 3.6 117 35

enterprises

whose were available. Lebanon’s position is also inferior to those occupied by
neighbouring Cyprus, Turkey and Iran, for which the survey results are included in the

table for comparison.

2.6 Concluding remarks

Results summarised in table (19) clearly indicate the

Table 19 Industry-university
collaboration in R&D
2013-2014 weighted averages

need, and the immense value, of national, regional as
well as international cooperation programmes
targeting improved linkages between Lebanon’s
universities and its industrial enterprises. Networking
arrangements among researchers as well as exchange
programmes aimed at involving university researchers
in industrial activities and including a variety of
incentives.

Initiatives targeting networking and cooperation both
within the country, between national universities and
enterprises active in Lebanon and abroad, on the one
hand, as well as between national universities and their
counterparts across the world, on the other hand, would
go a long way towards enhancing the quality of both
educational and STI-related output by Lebanese
universities with unquestionably positive impacts on
economic growth and social development.

Further information is included in part 4 of this report
with specific regard to innovation in Lebanon with
emphasis on parameters linked to innovation and

Country Rank | Score
Qatar 8 5.4
UAE 22 47
Saudi Arabia | 38 4.2
Jordan 52 38
Oman 69 3.6
Bahrain 90 33
Morocco 96 3.2
Kuwait 108 3.1
Tunisia 117 2.9
Lebanon 118 2.9
Egypt 133 24
Algeria 137 2.3
Mauritania 141 2.0
Yemen 143 2.0
Libya 144 1.7
Syria* - -
Other countries in the Middle East for
Israel 7 55
Cyprus 40 42
Turkey 61 37
Iran 102 3.2

* No figures were available for Syria in this
issue of the Global Competitiveness Report
Source: Global Competitiveness Report,
the World Economic Forum 2014-2015.

competitiveness of industrial enterprises. In the meantime the following part of this
report is dedicated to a discussion of Lebanon’s STI policy, its constituent initiatives
and implementation roadmap as well as current practices in STI governance.
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3 Lebanon’s Science, Technology and Innovation Policy and
Governance

The National Council for Scientific Research (NCSR) was established in Lebanon with
an official mandate charging it with drafting and monitoring the implementation of the
country’s STI policy. The first Board of Directors of NCSR laid down an outline of
Lebanon’s first science policy in 1966.

One of the first objectives of this document was to promote scientific research in areas
related to industrial and socioeconomic development as well as public health and the
environment. Another objective emphasised the need for establishing infrastructural
arrangements for scientific research and technology development, including setting up
laboratories, provision of equipment and manpower training through research grants
and assistantships. Ratification of this draft suffered delays during the civil conflicts of
early 1970s. Subsequent political unrest was responsible for further delays resulting in
the absence of officially ratified science and technology policy in the country, despite
the fact that it was probably the first country in the region to formulate such a national
document.

The country’s current science, technology and innovation policy (STIP) document was
published by NCSR in 2006, following more than three years of work supported by
several international agencies, including the United Nations Science, Education and
Culture Organisation (UNESCO), the United Nations Economic and Social
Commission for Western Asia (UN-ESCWA) and the Arab League’s Education,
Culture and Science Organisation (ALECSO).

This policy document was later further reviewed and republished in 2009 by UNESCO
and was officially approved by the Lebanese government in mid-2009. However, its
implementation was hampered by a variety of reasons, chief among which was lack of
resources. Nevertheless, the policy document did provide Lebanon’s National Council
for Scientific Research, as well as other concerned organisations, with vital inputs in
drawing up various STI-related activities.

The following section examines this policy document, summarising its essential
attributes, components, priorities, directives and implementation modalities. Clearly,
major strengths and weaknesses of the STI system will largely depend on how this
policy document is implemented and revised in the months and years ahead.

3.1 Lebanon’s STI policy

Lebanon’s current science, technology and innovation policy (STIP) document is based
on a detailed analysis of the current situation on the basis of which an assessment of
the country’s social and economic development needs were elaborated and specific
STl-based interventions drafted for revitalising three broad areas of activity
encompassing prominent sectors and specialisations:

= Basic sciences, technology and industry;

= Environment and agriculture;
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= Medicine and public health.

The following is a summary of the STIP document’s reading of Lebanon’s STTI status,
STl-related challenges faced by the country followed by a brief outline of essential
socioeconomic development and growth pillars and objectives providing basis for
Lebanon’s STIP directives, which are indicated in a subsequent section. A section
dedicated to future policy directives aimed at industrial development is also provided,
followed by several paragraphs detailing proposed STIP activities and finally a review
of issues linked to STIP implementation.

3. 2. Lebanon’s socioeconomic development needs

Lebanon’s demographic profile and its population growth rate dictate the need for
specific attention to job and enterprise creation in high value-added branches of
industry and the services. Efficient and creative utilisation of technology is regarded
by the STIP document as an effective means for attaining tangible results with regards
to both goals. Thus, more and better jobs in production and services, as well as
improved capacity to export selected goods and services, would help Lebanon reduce
the huge trade imbalance and cut down its public debt burden.

Making the most of foreign technology coupled with effective domestic research and
development is regarded by the STIP document as crucial to revitalising the industrial
manufacturing sectors and creating echelons of STI specialists experienced in
production and services industries.

The STIP document regards legislative and regulatory arrangements that promote
domestic R&D activity as well as innovative entrepreneurship as key to bringing about
progress towards higher productivity, in agriculture, industry and services, improved
export performance, environmental sustainability as well as a wider range of
opportunities for attracting foreign investment.

Principal domains for interventions aimed at securing Lebanon’s future prosperity are
identified by the STIP document as:
= Promoting the basic sciences, technology transfer and industrial development;

= Enhancing the agricultural sector and protecting the environment;
= Improving national capabilities in the medical sciences and healthcare.
The STIP document states that in order to attain effective outcomes in the above

domains it would be essential to invest in:
= Improved education and training;

= Higher rates of investment in R&D;

= A superior information and communications technology (ICT) infrastructure.
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Needless to say, building and reconstructing these pillars are inextricably linked.
Furthermore, they are also expected to contribute to positive feedback loops with
concrete benefits for a wide range of economic sectors. As a result of improvements in
education, industry would have the benefit of well-trained professionals and
technicians, while a variety of service sectors would benefit from improvements in
education within the humanities and social sciences. Of equal importance,
improvements to the national ICT infrastructure would provide better opportunities for
the creation of advanced, innovative and efficient enterprises in a variety of production
and services activities.

Ultimately, efforts aimed at building and reconstructing these three pillars will
contribute to the reduction of the public debt burden through enhancing economic
growth, and will offer investment options for capital that is presently invested either in
Lebanon’s real estate sector or outside Lebanon altogether.

3.3 STIP activities

The STIP document presents a series of programmes and projects whose
implementation would help realise its recommendations. STIP activities are classified
into categories, each aimed at addressing a range of scientific, a technological area or
domain of application. Some of these programmes are aimed at establishing more
effective linkages between major constituents of the national STI system, while others
are aimed at setting up fresh entities, including novel research institutions and networks
of researchers and technologists in a variety of domains, including environmental
protection, health care, agriculture and food processing.

3.3.1 Priority research programmes

Task forces established in the process | Frame (1); Main information and communications
of STIP formulation produced several | technology research programmes

proposals for the design and
implementation of research and
development  programmes  that
respond to urgent needs. Three broad
areas were identified, namely: (a)
basic sciences, engineering and

- Software Arabisation

- Mathematical models and their applications

- Development of innovative information
technology products

- Establishment of a virtual information and
communications technology centre

'nd_USt”eS; (b) envanment, - Setting up a high-speed national

agr'CU“EJr_eS and food processing; _and communications network with access to external
(c) medicine and health care. Detailed sources to service research and higher education
planning with regard to the latter programmes

domain was left out for further
elaboration on the basis of recommendations by a team of international experts.

. Priorities proposed by the STIP document are not viewed as final. Rather they
constitute an initial position that may be amended during ensuing phases of
implementation on the basis of further study and discussions with concerned parties,
whether on the STI supply side or among end-users and beneficiaries. The following
paragraphs present outlines of research and technology development areas earmarked
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for special attention. Additionally, the STIP document calls for a research programme
aimed at enhancing national abilities in the formulation of mathematical models and
simulating techniques as an aid to resolving a variety of problems in industry and
economics.

3.3.2 ICT Programmes

Building robust capabilities in a range of information and communication technology
areas is awarded special attention by Lebanon’s STIP document. Thus, the STIP
document allocates utmost priority and emphasis to the acquisition and widest extent
of dissemination of information and communications technology. Projects targeting
software Arabisation and dissemination of digital content are the subject of special
attention with view to fully exploiting the potential of the Internet. Frame (3) lists the
main research programmes within this domain.

. Programmes aimed at — .
Frame (2); Principal programmes of studies and research

ICT  promotion include i :
. ) targeting environmental, water and coastal development
components  designed  With | jsqes

view to disseminating ICT

applications within Sustainable management of coastal areas
governmental and private . |ngeractions between physical and bio systems;
sector institutions with | -  Planning of land use in selected locations;
objectives that include | - Promoting the utilisation of novel technologies in

enhancing the efficiency of environmental studies and research, including GIS and
. remote sensing techniques in order to ensure proper

government  operations  and environmental assessments and sustainable exploitation

enhanCing the Competltlveness of coastal resources.

of the national economy and | -

its adaptability to future @ Sustainable management of water resources

challenges. Some of the | . Sustainability of water resources: management of rain

projects within this domain water collection schemes, evaluation of ground water

share their objectives with basins and their contamination by sea water infiltration,

those in other domains, e.g. evaluation of soil salinity, optimal use of water
resources.

projects aimed at enhancing

L. - Enhancing water availability: analytical studies and
competitiveness  of  local

management of precipitation water, rain and snow;

industries. Thus, as shown in | . Making use of undersea fresh water sources in coastal
frame (2) above, projects in regions;
the latter domain include - Acquisition, development and utilisation of technologies

aimed at wastewater recycling;

setting up a digital portal for L S
g up g P - Utilisation of new materials in water and sewage

sources of industrial

networks;
knowledge with openaccessto | - Analytical studies aimed at understanding the
the business sector. socioeconomic implications of water pricing and cost

recuperation with view to formulating privatisation
strategies and cost sharing programmes.
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3.3.3. Exploiting renewable energy resources

Optimal utilisation of renewable energy resources is one of the principal objectives
targeted by the STIP document. Thus, the exploitation of abundant solar energy for
water heating is still quite limited in Lebanon, in comparison with many other
neighbouring countries, such as Cyprus, Greece, Israel and Jordan, despite enormous
savings and reduction in harmful emissions that would certainly ensue if even such
simple applications are widely adopted.®® Additionally, the STIP document emphasises
indirect benefits that the adoption of renewable energies should bring about, including
job and enterprise creation opportunities.

The main objectives of Lebanon’s STI policy in the renewable energy sector may be
summarised as follows:

- Enhancing contributions by hydroelectric energy resources considering that most
rivers in Lebanon originate at high altitudes;

- Promoting the production of solar energy devices, and disseminating suitable
photovoltaic technologies;

- Constructing advanced wind turbines for use in selected locations within the
country’s interior.

3.3.4. Environmental protection, water and coastal areas

Frame (2) includes a summary of research programmes and constituent projects
designed to environmental protection and amelioration including safeguarding water
resources and coastal areas. All projects within the programmes listed in this frame will
be subjected to feasibility studies in order to establish orders of priority in light of data
to be collected and analysed in preparation for the Policy’s implementation.
Additionally, the STIP document requires that a virtual facility is established with view
to making advanced equipment available for analytical studies targeting the
environment, water resources and coastal areas.

3.3.5 Agriculture and food production

Lebanon’s STIP document allocates a great deal of attention to research activities
aimed at generating information and knowledge linked to agricultural production with
particular emphasis on products for which (a) Lebanon offers comparative advantage
and (b) are known to provide wider employment and enterprise creation. High value-
added agricultural products offer opportunities that comply with these criteria.

3 It is expected that setting up 400,000 units to cover domestic hot water requirements would result in
savings of around 8 per cent of current energy consumption, with savings of up to $100 million per
annum.
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Additionally, the STIP document emphasises the need for introducing greater variety
within the existing range of products as well as acquiring and disseminating novel
techniques for organic agricultural production and overall improvement in production
systems, including enhanced management of grazing and pastoral lands and improved
production of animal feed.

The agricultural research programme encompasses projects aimed at handling a variety
of topics including:

Introduction of high value-added plant varieties together with associated novel
technologies;

Researching local and wild plant varieties with view to their medicinal and
industrial applications;

Setting up databanks for seeds and genetic resources as part of a larger
programme targeting preservation of biodiversity;

Introduction of organic agriculture in both animal and plant production
practices, including the specialised treatment of organic products in order to
preserve their integrity and compliance with regional and international norms;

Development of sustainable agricultural practices through the introduction of
local and improved animal and plant varieties and introduction of novel pest
control capabilities;

Improvement of grazing lands through introduction of new grazing plant
varieties with higher nutritional value and implementation of systems for
protecting pastures and producing improved animal feed production;

Dissemination of safe post-harvest treatment methods and their associated
technologies.

Emphasis is also to be placed upon research projects aimed at establishing
quality and nutritional value of food products as well as harnessing new
technologies that enable exploitation of novel agricultural products and
production methods. The STIP document also places emphasis on the need for
establishing:

Specialised professional units within suitable government departments
equipped to provide information on novel agricultural methods and undertake
research targeting food quality;

A national research centre specialising in food security and nutritional research.

Programmes designed to cater for food resources include three main categories:
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=  Characterisation of locally produced food varieties, including nutritional
characteristics, packaging methods and development of specific criteria for ensuring
their quality;

= Researching functional foods and special diets as well as the study of causal
links between nutritional regimes and certain diseases;

= Food processing technologies that guarantee preservation of nutritional value
and associated quality control methods.

3.3.6 New materials sciences and technologies

The STIP document calls for the implementation of research programmes targeting
synthetic materials as well as the creation of a virtual research facility specialising in
materials science. This facility would need to encompass research and development
units that have already been established within Lebanon’s universities and research
centres.

Research programmes proposed for implementation in the domain of materials science
and related technologies target the establishment of a solid base with specific needs of
Lebanon’s industrial enterprise sector as focus with applied research activities aimed
at the development of specific materials with improved properties and handling
characteristics.

3.3.7 Health care and medical sciences

The STIP document demands that a national medical research centre is established in
Lebanon, with a mandate for conducting research programmes within domains to be
identified by committees of experts. The document, nevertheless, proposes that
molecular and cell biology be granted priority in the proposed centre’s operations. This
is primarily since research in these two disciplines stand a better chance of producing
practical results with early applications in medicine and healthcare. Clearly, not all
research in these two areas would need to be carried out within the proposed centre.
However, the STIP document recommends that research in these two disciplines is
coordinated by the proposed centre in order to conserve resources and ensure speedy
progress towards practical outcomes.

In order to strengthen links between research programmes in medicine and health care,
on the one hand, and societal needs, on the other, the STIP document demands that
multidisciplinary research teams are set up in order to implement research projects
targeting specific health issues through combined efforts by medical and public health
specialists, clinicians and social scientists. This is expected to result in a more
comprehensive understanding of crucial healthcare issues and remedial practices.
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3.3.8 Improving the research environment

To address some of the more serious weaknesses of higher education and research in
Lebanon, a variety of measures are earmarked by the STIP document. The following
is a summary of these measures grouped under institutional forms and action
modalities.
Universities
A much greater commitment to research must be made by the country’s universities.
Among measures called for by the STP document are:

= New performance-based standards would need to be introduced taking into

account research activity undertaken;

= A wider range of graduate, particularly PhD programmes need to be designed
and implemented;

= Increased funding support for postdoctoral fellowships and centres that offer
postgraduate training.

Research centres and institutes
The STIP document aims to establish a number of research centres and institutions as
well as virtual research facilities based on knowledge sharing and collaboration on
specific issues/problems, including:

= A Virtual Centre for Environmental Analysis and related techniques

coordinated by a properly staffed CNRS Centre for Marine Sciences.

= A Nutrition Research Centre to be hosted at one of the better equipped
universities to function as the accredited national entity in its field.

= A Medical Research Centre with a core in molecular and cell biology eventually
to serve the research needs of other sectors and disciplines as well.

= A Virtual IT Centre to serve the deployment of IT development and
applications in industry and in the enterprise sector in general, as well as in the
public administration sector. It is expected that this centre would also undertake
research projects on web and Arabized applications technologies.

= Virtual research units for Material Sciences and associated Chemical Analyses,
conglomerating into a national entity and linked to other facilities in Lebanon
and abroad to pool resources and optimize benefits, with particular regard to
the utilisation of expensive equipment.

Additionally the STIP document demands that:
= Long-term funding strategies as well as staff and governance policies are

formulated by the Ministry of Agriculture in association with concerned parties
in order for LARI to assume a central role in implementing STIP
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recommendations and helping transform Lebanese agriculture into an
innovative sector.

= NCSR develop long-term plans for its research centres rendering them more
capable and responsive to priority needs.

Other measures devised by the STIP document with view to promoting research
capabilities include demanding that NCSR takes concrete measures targeting the
following actions:
= Introduction of incentives to stimulate research collaboration, including sharing
of research equipment and joint projects involving scientists and technologists
bridging boundaries between disciplines, institutions, borders and inducing
greater links between the public and private sectors.

= Drafting a White Book listing adverse regulations, procedures, administrative
practices, that hinder research, and seek to address them with various
authorities, steering bodies and committees.

= |nstituting performance evaluation arrangements that may be adopted to
monitor research contributions by staff at universities and research centres.

= Ensuring that STIP management and funding decisions are highly transparent
and that they continue to improve its internal operations as well as grant
procedures.

3.3.9 Concluding remarks

Lebanon enjoys numerous assets: a free-market economy, a well-managed banking
sector, a deeply rooted entrepreneurial culture, a sizeable pool of skilled and
multilingual graduates, links, both actual and potential, to a considerable
entrepreneurial and highly skilled expatriate community, a stable banking sector and
on top of all this a pleasant climate that attracts tourists from the region and overseas.
Considering all of these assets, Lebanon may be judged as having underperformed
during the past decades.

To facilitate such outcomes, urgent and concerted action is needed on many fronts with
ambitious goals achieved within record time frames, leading to acquisition,
dissemination, adaptation, development and implementation of new STI inputs. It is
doubtless that many hurdles would have to be overcome along the way. However,
success in implementing the above STIP directives will ensure that Lebanon is
transformed into a regional science, technology and innovation hub granting Lebanon
and its industrial enterprises a much brighter future than might otherwise be the case.

Lebanon has 41 nationally-accredited universities, some of which are internationally
recognized research universities, hence linkages between higher education and other
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research institutions, on the one hand, and the private sector, on the other, will need to
be greatly strengthened and expanded. Lebanon can claim initial successes in linking
research facilities to enterprise activities that will need to be replicated and expanded,
including:
= The “Pole Technologie Sante,” of the Université Saint-Joseph;
= Berytech and its incubation, training and technical assistance programmes;
= Kafalat with the possibilities it provides for funding innovative
entrepreneurship;
= |RI with its collaborations with the food canning and wine industries;
= The syndicate of Lebanese food industry and the Association of Lebanese
Industrialists (ALI).

While there is a strong need to strengthen the SME sector as a whole, further
collaboration and networking must be encouraged through specific policies and
strategic initiatives, including increased R&D support from the national budget
channelled to assist priority sectors and research areas, as indeed recommended in the
national STIP document. Needless to say, such support would need to be conditional
on strong linkages between recipients at universities and research centres on the one
hand, and beneficiary sectors, on the other.

In addition, it should be possible to introduce legislation allowing tax breaks for private
industries engaged in or funding specific R&D projects, and opportunities for
university researchers to work in public and privates sector institutions.

4. Institutions active in promoting research and development

Next perhaps only to Egypt and Syria, Lebanon was among the first countries in the
Middle East to establish a council for scientific research. The following sections
provide summary information on of NCSR and its research centres as well as other
institutions that are active in supporting STI activities.

4.1 The National Council for Scientific Research (CNRS) and its research centres

NCSR is the principal institution entrusted by Lebanon’s government with advancing
scientific research, as well as promoting national capabilities technology and
innovation for national development. CNRS was established in 1962 under the
umbrella of the Council of Ministers with two principal missions.®® The first, a
consultative one, aimed at formulating national STI policies targeting overall
development. The second mission is executive in character, targeting implementation
of specific STI policy directives including the execution of research and development
programmes within research centres established under its wing, in close cooperation

3 NCSR was partly modelled along the lines of the French Centre National de la Recherche
Scientifique (CNRS).
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with national research and development and educational institutions in Lebanon and
abroad. CNRS also plays an important part in promoting higher education in a wide
variety of STI specialisations for outstanding graduates of secondary education in
Lebanon. Frame (3) presents further details concerning the CNRS mandate.

While initially confined to promoting research and technology development in the pure
and applied sciences, CNRS mandate was expanded in 2004 to include social,
economic and management sciences, law, linguistics, history and ethics of science as
well as the arts.

In 2015, CNRS’s budget amounted to around US$8 million, in addition to project
funding of around €1 million provided by the European Union’s cooperation
programmes (FP7/H2020/ENPI CBC MED), World Bank Programmes, and bi-lateral
agreements (France & Italy) for project support.. Around 80 per cent of CNRS’s budget
is dedicated to financing the activities of the research centres as well as its programmes
that include financing specialised higher education (PhD Scholarships and Grant
Research Programme) and other activities aimed at human resources development.

Frame (3); Main Functions of the National Council ~ CNRS enjoys full administrative and
for Scientific Research financial autonomy. It is managed by

a Secretary General appointed by the
Council of Ministers, reporting to a
Board of Directors.

NCSR is entrusted with advisory functions in:
e drawing up the national science policy;

o formulating proposals and suggestions to the

government with regard to issues impacting With particular regard to STI
national scientific and technological capabilities; collaboration with overseas partners,

CNRS is the principal national agency
¢ undertaking surveys and creating inventories of charged with implementing

on-going research activities in private and public

A cooperation programmes including:
institutions in the country.

" CEDRE Lebanese-French
An executive function consisting of: Research Grant Programme;
¢ implementation of the national science policy; = CNRS Lebanese-French
e ensuring that policy interventions will achieve Research Grant Programme;
their designated objectives; = Lebanese-Syrian Research Grant
Programme.

e initiating, encouraging and coordinating national
research activity, ensuring that they will fall within

planned work programmes. Promoting STI cooperation features

prominently in many other activities
executed by NCSR, including for
NCSR publishes the “Lebanese Science Journal” — example, its management of The

and a bi-monthly newsletter including recent NCSR ' pgctoral Scholarship Programme.
activities and notes on topics of interest to

Lebanon’s STI community.

CNRS, enjoys considerable prestige
among concerned institutions in Lebanon and the region to the extent that it was
awarded a special prize offered by the Islamic Bank for Development in 2013 for
contributions made to social and economic development.
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The following sections present summary information concerning centres created by
CNRS in order, to undertake research as well as provide technical services in selected
fields of science and technology, followed by outlines of the main programmes
implemented by NCSR in support of research and other STI activities in Lebanon.

4.1.1 Marine Research Centre (CRM)

The Marine Research Centre was established, as the National Centre for Marine
Sciences (NCMS) in 1977 with a mandate that covers the following three themes:
- Monitoring of the coastal zone through a national network of observation and
modelling of cycles of contaminants, remediation and acidification using specific
bio-indicators;
- Evaluation of biodiversity with particular reference to migratory species and their
habitats;
- Production and transformations and transfer phenomena relating to a set of
specific materials in the coastal and marine ecosystems.

CRM possesses theoretical and = Frame (4); Competencies at the Marine Research
practical competencies in a range of = Centre

disciplines. See frame (4). The Operational and physical oceanography;

library at the Centre is open to Hydrological and hydro-biological parameters;

specialists and concerned members = Marine biology;
of the public. It provides analytical Primary and secondary production and biodiversity;

and documentation services to Marine water chemistry;
students and professionals Bacteriological contamination.

The Centre's major research interests include the effects of marine pollution on
plankton, drift and coastal currents, environmental monitoring (chlorinated
hydrocarbons and metals in biota and sediments), recreational water quality, marine
chemistry, coastal sediments, impact of coastal structures on ecology, biodiversity, and
contingency planning. Research projects recently undertaken by CRM include:

- Monitoring of coastal water and evaluating the effect of pollution on the coastal

marine environment;

- Evaluating primary and secondary production and study of trophic levels;

- Evaluating the quantity and quality of fish stock and targeting species with
socio-economic interest;

- Studying the benthic and pelagic biodiversity with focus on toxic algae;

- Mapping biodiversity along the coastal areas in order to establish marine
protected areas;

- Monitoring hydrological changes especially sea surface temperature according
to climate change;

- Monitoring water currents through drifters;

- Establishing an inventory of cetaceans in the Lebanese waters;

- Analysing the impact of river sediment flux on the evolution and vulnerability
of coastal geomorphology;

- Monitoring freshwater / seawater interface along the Lebanese coast;

- Study of the geological features of marine resurgences, flow and quality of
gushing waters.
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It is worth noting the MRC stands out as one of the most active of Lebanon’s STI
establishments regarding STI cooperation with institutions in France and Italy, in
particular. Emphasis is naturally placed upon combating pollution in the
Mediterranean.

4.1.2 National Centre for Remote Sensing (CRS)

The National Centre for Remote Sensing in Lebanon was established in 1995 and has
been operational since 1997. Its mandate covers the use of advanced Remote Sensing
and Geographic Information Systems (GIS) technologies to conduct studies and
produce reports on land resources in Lebanon, emphasizing environmental and
development concerns. Additionally, it secures satellite imagery for a variety of
applications. The Centre provides services and information to both the public and
private sectors.

Since its establishment, CRS has implemented several projects based on the application
of remote sensing and GIS techniques, e.g. in environmental surveys targeting land
degradation and desertification risks, watershed mapping, forestry management,®” as
well as studies concerning urban settlements, archaeology, integrated coastal zone
management, and natural hazards. NCRS is also engaged in the production of an
updated, new and detailed soil map of Lebanon and its soil-terrain database, soil
erosion, mass movement and landslides. Furthermore, NCRS secures upgraded
environmental information and cooperates with various agencies on environmental
monitoring of projects and data acquisition in various sectors. NCRS also produces
thematic maps, training staff of various public agencies on requirements and
applications of remote sensing and geographical information system (GIS)
technologies.

CRS is presently in the process of implementing around 17 projects, with three further
projects in preparation. RSC projects receive funding from a variety of sources,
including international and European institutions, such as the French Centre National
de la Recherche Scientifiqgue (CNRS) Grant Research Program. In all, six researchers
are in charge of project implementation assisted by a number of temporary assistants.

CRS is also developing an early warning system of natural disasters, principally
regarding risks due earthquakes. The Centre also aspires to:
- Update its information technology infrastructure, and
- Establish a training unit to enable public institutions to use remote sensing
techniques.

Scientific research is one of the essential tasks undertaken by the Centre’s researchers
who were able to publish around 200 scientific articles since its establishment. CRS
researchers have also collaborated locally and internationally to prepare and present
projects in order to ensure funding sources for research, water studies and natural risks
studies. Notable accomplishments of the Centre in the scientific arena include:

37 Including assessment of the effects of forest fires.
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- Developing a national geographic database with a high quality and a
comprehensive coverage;

- Launching the “Electronic Geographic Gate” as the core of an information
exchange network,

4.1.3 Lebanese Atomic Energy Commission (LAEC)

The Lebanese Atomic Energy Commission (LAEC) was established in 1996, in
collaboration with the International Atomic Energy Agency and the Arab League’s
Atomic Energy Commission. Its primary mission centres on promoting peaceful
application of atomic energy in Lebanon and safeguarding against possible radiation
hazards. LAEC employs around 70 staff numbers around 80 per cent of technical staff,
including researchers, engineers and technicians. With an average age of around 36,
LAEC staff must be judged as comparatively young.

LAEC presently runs three main programmes targeting:

- Radiation protection;

- Research and development;

- Education and training.
Most importantly LAEC has established a radiation protection infrastructure and is
currently involved in environmental and food monitoring programmes using state-of-
the-art equipment and techniques. Projects undertaken by LAEC include elemental
analysis of Lebanese archaeological objects as well as chemical and isotopic
composition of springs and wells in the Damour River basin.

With particular regard to nuclear security, LAEC is concerned with raising the level of
awareness to dangers posed by handling radioactive materials in various medical and
industrial establishments and provides assistance in facilitating the use of Category |
and Il radioactive and, in special cases, lower category sources. This includes all
aspects related to the secure management of radioactive sources whether these sources
are disused or in use. Additionally, LAEC provides assistance in implementing
preventive measures to combat illicit trafficking of radioactive materials.
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4.1.4 National Centre for Geophysical Research (CGR)38

Established in 1975, with both a national and a regional mandate,*® CGR’s main areas
of activity include monitoring real-time seismic activity in Lebanon and worldwide
through its seismological network. The centre runs the geomagnetic observatory of
Qsaybeh belonging to the InterMagnet network. Other activities include: gravity and
geomagnetic surveys, monitoring of main tectonic structures through the use of global
positioning system (GPS) technology, applied geophysics including mineral resources
evaluation.

4.1.5 Concluding remarks

Table 20 Quality of scientific

. . . - research institutions*
In concluding this section on NCSR affiliated centres

attention may be drawn to the results of a recent survey g‘;fa':”y ?Gank Seore
by the World Economic Forum with regard to the uaAe 30 48
quality of research institutions in Lebanon. Thus, table Jsatéd' Arabia ;“2‘ ;‘;
. ordan .
(20) above presents a summary of evaluations made by  vorocco 85 35
experts in several Arab countries as well as non-Arab  Oman 92 34
. . . . . i 102 3.2
countries in the Middle East concerning the quality of iﬂg:t” ey
scientific research institutions in their respective Tunisia 109 31
countries. This table indicates that Lebanon’s world Mauritania 124 27
. . . . . th . Algeria 127 26
ranking is unsatisfactory as it occupies 128" position | cpanon 128 27
among over 140 countries for which evaluations were  Egypt 135 24
. i 143 1.7
available. Lebanon also ranks 12" among the other \"{'bya
. . . . . emen 144 1.7
fifteen Arab countries included in this survey. Syria* - -
Other countries in the Middle East
. . . . Israel 3 6.3
The following section provide an outline some of the  cyprus 40 43
main programmes implemented by CSR in support of Iran 45 41
Turkey 64 3.9

research and other STI activities in Lebanon, while .\ %0 e were available for Syria in
succeeding sections of this report will present  Source: Global Competitiveness Report,
information on the activities of principal research

centres created by NCSR over the past decades.

4.2 Institutions engaged in ST1 support and ancillary activities

Several institutions in Lebanon play an important part in the dissemination of improved
quality standards, small and medium enterprise (SME) creation and export promotion,
and thereby offering direct as well as indirect support for improved STI performance.

38 See website at: http://www.cnrs.edu.lb/research/geophysicalresearch.html

39 The National Centre for Geophysical Research has roots in the Ksara Observatory, which was
established in 1920 by the Jesuit Fathers as one of the two observatories of a kind in the Levant. The
second being the Helwan Observatory near Cairo.

40 Answers to the survey question: In your country, how would you assess the quality of scientific
research institutions? 1 = extremely poor; 7 = very good — among the best in the world. 2013-2014
weighted average.
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The following sub-section provide summary information on institutions engaged in STI
support and ancillary activities.

4.2.1 The small and medium enterprise (SME) Support Unit at the Ministry of
Economy and Trade

The SME Support Unit at the Ministry of Trade and the Economy in Lebanon, was
established in recognition of the role that the SME sector is supposed to perform in
ensuring growth and employment creation. The Unit is tasked with the implementation
of the Integrated SME Support Programme and also with on-going development and
implementation of policy and support of the instruments of the Programme such as the
co-guarantee fund with Kafalat.

4.2.2 The Association of Lebanese Industrialists (ALI)

The Association of Lebanese Industrialists (ALI) was established in 1943. It is an
independent entity with a national mandate. However, ALI frequently collaborates with
the Ministry of Industry on a variety of national initiatives. Additionally, ALl is active

on several national councils and committees, including

=  The Economic Consultative Committee to the Prime Minister;

= The Social Security Fund,;

= The Industrial Research Institute;

»= The Lebanese Norms & Standards Institute;

= The Courts of Labour Arbitration;

= The Official Committee of Trade Agreements;
= The Vocational Training Centre;

= The High Council for Professional and Technical Education;
= The Lebanese Association for Technical Education at all levels.

ALl advocates a policy of balanced industrial
development for all regions in Lebanon and acts as a
major industrial lobbying group representing Lebanese
industrialists in national, regional and international
negotiations concerning industrial activity in Lebanon.

Frame (5) provides a list of the ALI Specialized
Committees established with view to policy formulation
on various issues of concern to Lebanon’s industrial
development. Table (10) includes a list of paid and free
services provided by ALI to its members.

The Lebanese Industrial Research Achievements (LIRA)
programme was launched by ALI in collaboration the
Ministry of Industry as well as selected Lebanese
universities and research institutes. LIRA organises an

Frame (5); Committees and programmes
established by ALI

ALl has established committees with
responsibilities for dealing with issues in the
areas of planning, energy, the environment,
information technology, vocational education
and training, industrial financing, social
policy, customs and taxing policies,
promotion and marketing, supermarkets and
points of sales.

Committees in charge of relations to chambers
of commerce and industry and the banking
sector have also been set up by ALI.
Additionally, ALI runs special programmes in
support of quality management and research
activities, including: quality management
services as well as the Lebanese Industrial
Research Achievements (LIRA)

annual exhibition of projects by university faculties and research entities targeting
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investors and industrialists. Exhibits normally include machinery, tooling, software and
production line equipment. The programme seeks to:
= Encourage university-industry cooperation;

= Match university activities/research with industry needs/ problems;
= Obtain sponsorship for proposed university projects;
= Provide a national platform for potential new products and services.

4.2.3 Kafalat

Kafalat is a Lebanese financial company whose essential objective is to assist small
and medium sized enterprises (SMES) in accessing commercial bank funding. Kafalat
helps SMEs by providing loan guarantees based on solid business plans/feasibility
studies showing the viability of the proposed business activity. Kafalat processes
guarantee applications for loans that are then directed to Lebanese banks to throughout
Lebanon.

Seventy-five per cent of Kafalat assets are owned by the National Institute for the
Guarantee of Deposits. The remaining 25 per cent is owned by fifty Lebanese banks.
Kafalat operations target SMESs and innovative start-ups active in industry, agriculture,
tourism, traditional crafts, and high technology.

Kafalat guaranteed loans benefit from interest rate subsidies to mitigate the crowding
out effect of the high interest rates in Lebanon.*! Interest rate subsidies are financed by
the Lebanese treasury and administered by the Central Bank of Lebanon.

The Kafalat loan guarantees are in effect intended to serve both the borrowers and the
Lebanese economy at large. Thus, Kafalat seeks to reduce the risk of the loan for the
bank. While, at the same time, Kafalat guaranteed loans in Lebanese Pounds benefit
from special arrangements by the Central Bank of Lebanon, significantly reducing
costs for the lending bank and allowing it to lend customers with lower interest rates.

Loans are always issued on the basis of the viability of the business project to be
financed. With the Kafalat loan guarantee, the lending bank may require reduced
collaterals for the loan. In fact, Kafalat offers two types of guarantees that induce the
lending bank not to impose any additional collateral request on the borrower.
Nevertheless, final decision and ultimate conditions for granting the loan rest with the
lender. In addition to the guarantee, the borrower benefits from a subsidy on the interest
that is being charged by the bank. This allows SMEs to access bank funding at a
reasonable cost.

In 2006, Kafalat signed a partnership with the European Union and the Ministry of
Economy and Trade of Lebanon (MOET) to increase the amount and the size of the
loan guarantees beyond the level offered by Kafalat. This partnership was conceived
as part of the government’s efforts SME strategy and overall promotion of economic
development.

41 Essentially induced by public sector borrowing.
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4.2.4 The Berytech technology pole*?

As the first technological pole in Lebanon, Berytech was established by the Saint-
Joseph University in 2001, with the central mission of creating innovative business and
employment opportunities, as well as promoting entrepreneurial activity based on
novel technology. With this in mind, Berytech provides business skill training,
practical advice, mentoring and networking, access to information and technology as
well as links to financing institutions and access to local and world markets. Besides
providing physical incubation facilities Berytech provides “virtual incubation” to a
number of entities through networking, support and training. Frame (11) lists
information on three domains of Berytech activities designed to promote innovation
and technology absorption by national enterprises, no doubt with emphasis on its host
entrepreneurs and their start-ups.

Berytech grew from hosting only one technology pole in 2001 by adding another in
2007, with assistance from the European Union. In 2008, Berytech created the first
venture/seed fund, of US$6 million, for Lebanese technology start-ups. Several
activities aimed at providing direct support to enterprises are presently managed by
Berytech, both in Lebanon and within the region, including: incubation awards,
entrepreneurship contests, summer schools and regional academies for entrepreneurs,
“from idea to start-up” courses to engineers, micro-enterprise acceleration
programmes, university road-shows, local, international exhibitions and workshops,
entrepreneurs forums, start-up weekends, mentoring programs, networking events,
lunch-debates with key stakeholders.

Between 2002 and 2012, Berytech hosted more than 170 business entities, assisted
more than 2,000 entrepreneurs in the several outreach programs, disbursed more than
US$350,000 in grants to start-ups, and invested more than US$5 million in Lebanese
technology companies. Additionally, during the third quarter of 2013 Berytech initiated
plans to raise a fund of US$20-30 million, with the aim of promoting creative industries
in Lebanon and the region.

Additionally, in 2006, Berytech was the first in the region to receive the European
Union’s accreditation as a Business Innovation Centre, opening up access by its
companies to international networks. In 2012, and again with support by the European
Union, Berytech launched the Beirut Creative Cluster (BCC) grouping more than 30
leading companies in the multimedia industry. Berytech has subsequently been
awarded the European Bronze Label for Cluster Management Excellence.

In line with its vision to grow and support a higher number of start-ups and SMEs,
Berytech started in 2013 a third Business Development Centre in Beirut Digital District
initiative (BDD) area, an innovative environment with state-of-the-art infrastructure,
in a prime location in downtown Beirut. BDD is reported as having commenced
operation in January 2013.

42 Excerpted from the Berytech website at: http://www.berytech.org/content/view/118/104/lang.en/
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4.2.5 Lebanon’s Ministry of Industry*®

The Ministry of Industry’s mission revolves around several major areas of activity,
foremost of which is the formulation, in cooperation with concerned actors, of policies
to ensure the industrial sector’s continued development.

The Ministry is also responsible for:

- Promoting industrial legislation;

- Protecting national industrial concerns from dumping;

- Creating opportunities for the development of the industrial sector so that it
would respond to the evolutions of the national needs and the international
climate;

- Enabling development of the industrial production so as to meet evolving
national needs;

- Affirming Lebanon’s position as an industrial country at the national and
international level,

- Supporting small and medium enterprises (SMEs) and small and medium
industries (SMIs);

- Collecting, analysing and publishing industrial statistics in order to provide
the different industrial stakeholders by studies and indicators, aiming to help
them to make decisions;

- Setting up a database of industrial concerns for the benefit of exporters.

4.2. 6. The Investment Development Authority of Lebanon (IDAL)

IDAL was established in 1994 in order to promote investment in the country.* It is a
financially and administratively autonomous body, reporting directly to the President
of the Council of Ministers.

A set of priority sectors were identified by IDAL as most promising in terms of their
investment potential and socio-economic development, including: Industry,
Agriculture, Tourism, Information, Communication, Technology, and Media.

IDAL is also charged with promotion and marketing of Lebanese exports including
agricultural and agro-industrial products.

IDAL may be credited with introducing a number of measures aimed at promoting
innovation and exports, including tax cuts on R&D expenditure by Lebanese
enterprises, tax cuts on exports and tax exemptions on investment projects.*

43 From the ministry’s website: http://www.industry.gov.lb/MinistryProfile/Pages/Ourmission.aspx).
The ministry’s mission was downloaded on May 20", 2013. (Mol 2013)

4 Investment Law No0.360 was enacted in 2001. (IDAL 2013)

4 Annual Report of the Investment Development Authority of Lebanon, 2012. Downloaded, June
2013 from:
http://www.idal.com.Ib/Content/uploads/Publication/130605020009602~ANNUAL %20REPORT %20

2012.pdf
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4.2.7 Lebanese Standards Institution (LIBNOR)*®

LIBNOR is a public institution created by the Lebanese Ministry of Industry in 1962
and charged with authority to issue, publish and amend Lebanese standards and to grant
the right to use the Lebanese Conformity Mark (NL Mark). National standards
developed by LIBNOR cover a wide variety of products in the food, chemical,
construction, mechanical, electrical, electro-technical, medical device and toy
industries. Additionally, LIBNOR is active in the introduction and dissemination of a
variety of ISO standards in Lebanon.

Within the above sectors LIBNOR is
also active in “measurements,
conventions, symbols, methods of
analysis and testing, codes of practice Miscelleneo
for technical work and technical rules oo

and codes for the construction sector. technical
9%

Figure 57 LINBOR's work programme for the
year 2007 (LIBNOR 2013)

LIBNOR’s annual work programme
for the year 2007 is published on its Mechanicay
website and includes the development
and publication of around 321 Medic.
standards covering a variety of devioes
industrial subsectors. Figure (57)

provides an overview of the
distribution of these standards across various subsectors, indicating the predominance
of standards in the construction, food and mechanical products categories, which
together constitute 66 per cent of the total. Incidentally, the category of products
labelled miscellaneous includes a rather small number of standards relating to products
in the chemical, petroleum, textile and toy industries. Additionally, LIBNOR’s work
programme for the year 2007 included around 15 standards mainly on guidelines
concerning quality management methodologies.*’

More recent information on standards issued by LIBNOR indicates that it is also active
in areas including environmental protection and management as well as social
responsibility.

4.2.8 Concluding remarks

Institutions charged with promoting and providing support for STI activity in Lebanon
are well established with several having amassed considerable experience in a variety
of both traditional as well as novel areas of research and technology development.
Essential future needs would be expected to centre on:

- Securing additional financial as well as manpower resources, in order to

enable the adoption of wider scopes of activity.

46 Downloaded on May 21%, 2013 from LIBNOR’s website:
http://www.libnor.org/AboutLIBNOR/LIBNORIinBrief/tabid/55/Default.aspx

47 See list of activities published on LIBNOR’s website:
http://www.libnor.org/LinkClick.aspx?fileticket=0JMppsUxZg4 per cent3d&tabid=67
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- Exploiting Lebanon’s regional and international attributes with view to further
and wider cooperation with national as well as overseas partners.

5. Innovation in Lebanon

A variety of factors and underlying conditions must to be considered in measuring the
innovative abilities of a given country. Several tools have been developed and used for
this purpose by international organisations over the past two decades, with numerical
indicators, including published articles in refereed science and engineering journals,
the number of patents filed and granted, the percentage of high-technology to a
country’s total exports among many others. Closer to innovation and entrepreneurial
business activities are a set of indicators that ultimately determine innovations
underlying competitive capacity.

The following paragraphs are dedicated to outlining the results of recent surveys on
innovation in Lebanon. To start with the following sub-sections will consider
innovation in Lebanon within international and regional settings as measured by the
generally accepted Global Competitiveness Report (GCR), which constitutes a
prominent feature of the annual Global Competitiveness Report (GCR) published
annually by the World Economic Forum (WEF). This report classifies over 140
countries around the world within three main categories in accordance with
predominant characteristics of their economies, namely: factor, efficiency and
innovation driven economies, with two secondary categories grouping countries that
are moving on from one of the main categories to the next. See frame (12).

5.1. Regional and international perspectives

Information on the positions occupied by Lebanon and a few other countries from the
region within the above categories is presented in frame (6). According to the criteria
used by the report, Lebanon and Oman are the only two Arab countries classified as
transitioning from being efficiency driven into innovation driven economies. The only
Arab country classified as innovation driven is the United Arab Emirates. Clearly, in
order to accomplish the transition, Lebanon would require efforts aimed at enhancing
the kind of attributes that characterise an innovation driven economy, emphasising
excellence in education and research as well as a networking between universities and
enterprises both nationally and internationally.
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Frame (6); Global Competitiveness Index

Stage 1: Factor-Transition fromStage 2: Transition fromStage 3: Innovation-

((Jlgg\;en ?tla%e 1 to stage 2 Efficiency-driven (33) stage 2 to stage 3driven

(1) (35)
Bangladesh Algeria Albania Argentina Australia
Ethiopia Iran Dominican Rep. Kazakhstan France
Gambia Kuwait Ecuador Latvia Germany
Ghana Libya El Salvador Lebanon Greece
India Qatar Guyana Mexico Ireland
Kenya Saudi Arabia Indonesia Oman Israel
Lesotho Venezuela Jordan Russia Japan
Malawi Montenegro Turkey Malta
Mali Morocco Uruguay Netherlands
Mauritania Namibia New Zealand
Tanzania Ukraine UAE
Yemen

The Global Competitiveness Report (GCR) for the years 2012-2013 devoted
considerable attention to characterising overall capacity for innovation possessed by a
large number of countries. This report ranks Lebanon as106th position among the 144
countries around the world and eighth position relative to the thirteen Arab countries
for which information was available to the report’s authors. Among the Arab countries,
top scorers in terms of the enterprise capacity to innovate include Qatar, Saudi Arabia,
the UAE and Tunisia, with world rankings at 11, 21, 32 and 44, respectively.

The following sections provide a more detailed view of the findings of the GCR

concerning innovation activities in Lebanon with emphasis on issues concerning
absorption of technological inputs, and other issues related to innovation.

5.2 Competitiveness and availability of latest technologies

The ability to introduce novel product and process technologies is an important
attribute for an innovative and hence a competitive national economy. The Global
Competitiveness Index captures the interplay between a variety of factors related to
uptake of novel technologies as well as business practices efficiency.

Table (21) presents values of component indicators of the Global Competitiveness
Index (GCI) as well as world rankings, for eleven Arab countries including Lebanon.
To start with, it should be indicated that Lebanon’s world ranking with regard to this
composite index falls in the third quartile at 91. Lebanon’s ranking is higher with regard
to constituent indices that are closely related to industrial competitiveness, such as
goods market efficiency (36) business sophistication (58) and financial market
development (66). However, its rankings with regard to several other component
indices which are relevant to industrial innovation fall below average; at 93 for
technological readiness, 119 for innovation, infrastructure 127 and institutions 125.
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Table 21 Values of component indicators of the Global Competitiveness Index (GRI) as well as world rankings, for
eleven Arab countries

Components of the Global
Competitiveness Index

euably
ureiyeg
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Hemny|
uoueqaT]
002010\
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BIqRIY
1pnes
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Rank | Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score

Basic requirements 89 40 25 55 110 37 66 46 32 52 116 38 68 46 15 57 7 60 13 57 5 6.0
Institutions 141 40 21 51 96 39 42 45 51 42 125 /32 |54 41 17 |53 4 58 15 53 12 55
Infrastructure 100 42 29 52 83 40 60 42 52 44 127 25 61 | 41 33 50 31 51 26 52 8 61
Macroeconomic environment 23 27 29 55 138 39 112 39 4 66 135 /33 |70 46 5 66 2 67 6 65 7 64
Health and primary education 93 32 38 61 94 36 5 58 72 57 3 62 8 55 52 59 23 63 58 58 37 61
Efficiency enhancers 136 57 35 46 101 36 70 40 | 75 40 66 41 | 79 |39 45 44 22 49 26 48 21 49
Higher education and training 108 54 34 49 109 31 55 45 |82 40 | 48 | 47 101 | 36 61 | 43 33 49 40 48 37 49
Goods market efficiency 143 31 | 16 | 51 |125 53 44 45 90 | 41 36 46 69 43 25 49 10 52 14 |51 5 53
Labour market efficiency 144 28 21 | 49 142 37 101 40 98 41 105 4.0 |122 /38 36 |47 14 50 59 45 7 52
Financial market development 142 24 | 18 | 50 102 33 65 41 76 |40 66 41 63 41 26 47 14 51 22 |49 25 47
Technological readiness 133 26 | 39 47 | 91 34 69 38 74 38 93 34 75 37 54 43 27 53 35 |49 32 50
Market size 499 43 103 29 29 48 84 32 61 39 69 36 |57 41 | 72 36 58 40 24 40 44 44
Innovation & sophistication factors | 144 23 53 1 3.7 | 96 1 33 52 37 8 | 34 81 34 84 34 44 39 15 50 29 |45 25 46
Business sophistication 144 25 39 43 83 38 55 42 73 39 58 41 |81 38 37 44 11 53 25 49 15 52
Innovation 141 21 72 |31 109 28 57 33 108 28 119 27 | 97 | 3.0 47 |34 19 47 29 40 28 42

Source: Global Competitiveness Report of the World Economic Forum 2012-2013.

5.3 Lebanon’s innovation system

A national innovation system is essentially made up of a network of institutions in the
public and private sectors whose activities are aimed at acquiring, modifying, diffusing
and implementing knowledge and technologies. Innovation systems, therefore,
include:

= Government departments which play a key role in establishing innovation and

related policies;

= Private sector institutions and enterprises which perform major roles in
acquisition, modification, diffusion and implementation of knowledge and
technologies essential to their operations.

= Universities, academies and related institutions that provide key knowledge,
skills, and perform research activities geared to national needs.

= A variety of auxiliary and supporting public and private organizations, such as
testing laboratories, patent offices, quality accreditation and standards offices.

Lebanese institutions particularly committed and engaged in promoting innovative
activities include:
= NCSR;

= The Association of Lebanese Industrialists;
= The Ministry of Economy and Trade;
= Berytech.
Information concerning activities undertaken by the above institutions in order to

promote innovation is presented above, in sections dedicated to the role of various
institutions engaged in supporting STI activities in the present report.
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While concerned Lebanese institutions are essentially well-tuned to support innovation
at many levels, the overall ‘framework’ and socioeconomic environment in which they
presently function require a good eal of attention due to several factors, including the
country’s internal politics as well as turmoil in the region at large. Nevertheless, several
developments indicate that innovation will be the subject of greater attention in future
versions of Lebanon’s policy with emphasis on more harmonious interactions between
the various components of the national innovation system as well as more substantial
contributions by concerned ministries, with a prominent part played by the Ministry of
Economy and Trade. The following, for instance, is the summary of the SME Strategy
devised by the latter Ministry which is seen as including an important component aimed
at tackling innovation in the SME sector.

Table (22) provides a non-exhaustive view of financing options for SMEs and start-
ups on the Lebanese landscape. Table (22) indicates that limited resources are being
allocated to seed stages of enterprise development. Start-up and early stage support
seems to fair better but is by no means adequate for initiating wide-ranging innovation
across the board. Table (22) clearly indicates the need for future cooperation with the
aim of enlarging the scope of financing options with particular reference to venture
capital schemes as well as enhancing the amounts available through the various
available options.

Table 22 Financing options for Start-Ups and SMEs

Seeding Start-up / Early Stages Growth Stage Mature Businesses
ISME World Bank .

Grants Project US$2.5M Competitive

Crow_d Zoomal, Eureeca Zoomal, Eureeca

Funding

Kafalat, ESFD, US-

Guarantees Aid, Berytech Fund Equity guarantees US$15M
BdL plus commercial banks
and funds US$400M ISME World bank Project
Berytech Fund 11 US$50M US$25M MEVP US$50M
Equity Lebanese  business ;o rig Berytech  Fund US-Aid Fund US$15 LEAP US$50M
Financing angels US$15M
Thimar Tripoli US$25M = Plus regional
Thimar Tripoli (US$25M), plus [s)lus (rieglonal funds Wamda, | (Euromena Fund ...)
regional funds Wamda, Saned, aneg, ...
. . Faro Fund Subsidised loans by = Subsidised loans
Debt Microcredit . .
ESFD commercial banks commercial banks

funds

by

Adapted from presentation made by Z. El Khoury (Ministry of Trade and the Economy) at the World bank’s Conference on “How-

to of Financing Technology Acquisition, Innovation and Entrepreneurship;” Izmir, Turkey; June 2015.
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5.4 SME Strateqy designed by the Ministry of Economy and Trade (MOET)

Support provided by the Ministry of Economics and Trade (MOET) to SMEs
constitutes the backbone of its contributions towards promoting innovation in Lebanon.
The Ministry considers that SMEs are the engines of economic growth in Lebanon,
where 90 per cent of firms, employing around 50 per cent of the country’s working
population are SMEs that contribute only around 27 per cent of total revenues.*® Waves

of support for SMEs and entrepreneurship in Lebanon are summarized in table (23).

Table 23 Waves of support for SMEs and entrepreneurship in Lebanon.

Waves

Key stakeholders

Stakeholders acting through
support for and contributions
to:

« Laws and regulations

. Financing and investment
arrangements

. Economic zones and
incubation schemes.

Strengthening the
enabling environment

Early 1990s
Government

- An enabling
environment for
economic growth;

- Establishment of IDAL
in 1994;

- Launch of the concept
of Economic Zones.

Focus on sectoral initiatives

Early 2000’s
International organisations

- Promulgation of the national
investment law;

- First national report triggering
support for SMEs;

- Establishment of KAFALAT;

- Long-term subsidised loans
with focus on selected sectors.

Support for SMEs and entrepreneurship

Following 2005
NGOs and private financing

- Updating the national “Investment Law”
in 2001;

- Lebanon-Paris 11l reform Programme
prompted Rise of angel and venture
capital investments;

- Launch of business Centres and
“Logistics Free Zone;” and private sector
/ NGO initiatives to promote SMEs.

The public sector has around 45 initiatives and programs aimed at supporting SMEs.*
The main focus of such initiatives is on key areas including legal and regulatory
arrangements, building capabilities and market improving structures. Enterprises are
targeted throughout Lebanon and many of the initiatives cut across all sectors.
Nevertheless, it would be true to state that “noticeable focus is placed on agriculture,
industry and the ICT sectors,”*® which are considered promising.

On the other hand, more than a hundred initiatives and programmes have been devised
by actors in the private sector targeting SMEs. A significant number of established
programmes receive support from NGOs and an overwhelming majority target
capability development and access to capital. Most current programmes target all
sectors throughout Lebanon. However, unlike programmes and initiatives devised by
the public sector “there is a slight focus on ICT enterprises.”!

Nevertheless, it is commonly believed that some of the main challenges faced by SMEs
in Lebanon include a variety of issues related to availability of expert management as
well as high cost of capital.

48 Presentation titled “Lebanon’s SME Strategy: A Roadmap to 2020,” made at the World bank’s
meeting “How-to of Financing Technology Acquisition, Innovation and Entrepreneurship” in Izmir,
Turkey. Thursday 4 June, 2015, by Zeina El Khoury Head of Enterprise Team Ministry of Economy
and Trade.

49 Some of these initiatives and programmes are in the advanced planning stages.

%0 See footnote 29 above.

51 See footnote 29 above.
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Frame (7); Mission statement and pillars of the SME strategy formulated by Lebanon’s Ministry of Economy

MOET is reported as having drafted a roadmap aimed at implementing its national
SME strategy with the attributes summarised in frame (7). Forty one initiatives were
identified as means for implementing Lebanon’s SME strategy.

and Trade

The MOET strategy was devised with a ‘2020 horizon’ based on a vision of SMEs constituting a key engine for growth

and job creation.

The Strategy’s mission is summarised as: fostering the creation of vibrant and globally competitive SMEs that
contribute to employment opportunities and high value-added economy. The strategy has the following major

objectives:

Promoting healthy SME growth through various stages of their development ;
Ensuring long-term sustainability of SME enterprises;

Assisting SME’s quest for innovation, thereby transitioning the enterprise sector into a higher value-added

economy;
Helping SMEs enhance their productivity, competitiveness and global reach.

The strategy was designed with five pillars or thrust areas:

Training business leaders;

Facilitating the optimal funding modalities;

Improving access to markets;

Enhancing innovative capacity to access and assimilate innovation;
Creating a business conducive environment and national infrastructure.

Further information concerning activities aimed at implementing the above are listed in annex (V1).

5.5. Innovation in L.ebanon’s industrial sector

A survey of innovation in Lebanon’s industrial sector was launched in 2012.52 The
Survey targeted 479 enterprises in Lebanon, mostly in the manufacturing sector.

In particular, the survey of innovation in Lebanon’s industry shed light on numerous
and essential aspects of a meaningful sample of Lebanon’s industrial enterprises.
Despite the significance and intrinsic worth of the survey’s findings, it would be well
to undertake similar efforts in future with the following points in mind:

- Expanding the sample of surveyed enterprises to include a number of further
subsectors. Thus, the present survey does not include a meaningful representation of
Lebanon’s pharmaceutical sector.

- Collecting and collating results in a fashion that allows segregation of survey
responses in across subsectors, geographic locations and other enterprise attributes.

- Future surveys would also need to have components targeting the very
institutions that are intended to support industrial innovation with specific questions

52 The survey was launched by the Lebanese National Council for Scientific Research (NCSR) with
support by the World Bank. It was conducted for NCSR by a specialised firm on the basis of
established innovation survey methodologies.
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based on the results of the present effort. Results of such components could then be
used together with those of the past survey and other related inputs in charting
strategies enabling the above institutions to improve their performance and extend their
services to a wider variety of innovative enterprises.

- Finally, it would also be advisable to extend the scope of future surveys to
include sectors and subsectors, in agriculture and services since it is only then that
integrated innovation policies and strategies may be arrived at with promise for
transforming the country into an innovation based economy.

6. International cooperation in STI

It is essential to state at the very outset, that while Lebanon is party to a variety of
agreements dedicated to cultural and technical cooperation, a good deal of such
cooperation, particularly within the region, takes place informally, through the
exchange of personnel skilled in specific STI specialities among STI institutions as
well as Lebanese experts taking up employment in neighbouring countries in,
particularly in the Gulf region. The following paragraphs are intended to look into
major partners, including countries and international organisations, in areas
specifically related to STI capabilities. Additionally, annex (IX) provides information
on Lebanon’s attempts at promoting STI inputs, trade-related intellectual property
rights with view to furthering its own industrial development and as well as gaining the
World Trade Organisation’s membership with emphasis on the impact that this
membership has regarding ST capacity building.

6.1 Collaboration with international organisations concerned with science, technology
and innovation capacity building

Lebanon is a member of several international organisations concerned with science,
technology and innovation, including the World Intellectual Property Organisation
(WIPO) the International Telecommunications Union (ITU), the United Nations
Education, Science and Culture Organisation as well as the United Nations Economic
and Social Commission for Western Asia (UN-ESCWA) and its ESCWA Technology
Centre (ETC), presently located in Amman, Jordan.

Additionally, CNRS has successfully collaborated with the World Bank on two
essential projects, the first, implemented in 2010-2011, and attempted a thorough
examination of the Lebanon’s innovation system, while the second was directed at
evaluating innovation within the country’s industrial sector.

6.2 Cooperation between CNRS and the National Research Council of Italy (CNR)

An agreement was signed in 2011 between the National Council for Scientific Research
- Lebanon (NCSR) and the National Research Council of Italy (CNR) towards the
organisation of cooperative activities. The agreement included the establishment of a
Joint Call for Research Projects between Lebanese and Italian researchers. On the basis
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of equality and mutual benefits, institutions in both countries undertake to promote and
support cooperation between qualified scientists in research areas of common interest.
Applications for joint research projects are evaluated by both Councils with the
objective of selecting four projects for joint funding of up to €20,000 covering a period
of two years. Selection criteria emphasise mobility and collaborative activities. Table
(24) presents summary information concerning projects selected sine this programme
was established.

Table 24 Projects selected for joint cooperation between NCSR and CNR for the past and current

cycles®
2012-2013 2014-2015

= |nvestigation of Climatic and Hydrological = Building a database for Phoenician pottery
Trends in Lebanon; Implications with Water based on chemical composition, with focus on
Resources Management. finds from the Kharayeb site in southern

= Modelling Water Balance Using Remotely Lebanon.
Sensed Data: Application to the Ibrahim River = A comparative NMR study of saffron extracts
Basin, Lebanon. from Lebanon, compared to saffron from

= Distribution and potential use of entomo- other regions.
pathogenic nematodes along the coastal area in = Optimization of Anaerobic-Aerobic
Lebanon. Sequential Process Applied to the Treatment

= Extraction and characterization of active of Sewage Sludge and Food Waste in
metabolites from red algae of the Lebanese and Combination with Raw Wastewater.
Italian Coasts: Pharmaceutical, medical and = Ecological role of key Lessepsian fish species
agro-food applications. in Lebanese marine waters.

In 2011, the first call for proposals was launched within only two themes, namely,
marine science and the management of natural resources. However, the agreement was
amended in 2014 with view to widening the scope of cooperation to include the
following research domains:

- Marine Sciences and Biodiversity;

- Management of Natural Resources, including underground and surface water;
- Renewable Energy;

- Food Security.

- Archaeological sites.

6.3 CANA-CNRS Research Vessel and Marine Research Associated Projects

A series of projects were initiated with the intention of evaluation and treatment of
environmental damage caused by Israel’s attack on Lebanon in 2006, particularly
regarding the bombing of the Jiyeh power plant and subsequent oil spill. A good deal
of support for these projects was due to the donation by the Italian Government of a
scientific research vessel, allowing Lebanon to plan and execute scientific
investigations in the sea independently, thereby reducing the “knowledge gap” that
characterised marine research in Lebanon’s marine environment.>* Thus, using this
vessel in collaboration with Centres for Marine Research and Geophysical Research,
several projects have been implemented. Table (25) provides some information about

%3 Proposals are currently in evaluation for the joint selection of 4 Projects for Funding (2016-2017).
% The research vessel’s was officially launched into active service on April 3, 2009.
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these projects.

Table 25 Projects undertaken within the NCSR Marine Research Programme

Project

Monitoring and
Sustainable
Development of
the Lebanese Sea;
2009-2015
(CANA)

Maritime
Archaeological
Survey in Sidon
and Tyre; 2015-
2016
(CADMOS-S)

Development of
the Marine
Environment in
aid of Coastal
Communities;
2015-2016
(CANA Plus)

Brief description

Designed in 2009 with the intention of evaluating:
- Coastal Pollution;
- Sea Physical Environment;
- Mammalian and Fishery;
- Hydrology, Hydrobiology and biodiversity.

Aimed at characterizing underwater anomalies identified during multi-beam
scanning missions of the CANA-CNRS Research Vessel in order to rate their
potential as spots of archaeological interest. An inventory of potentially interesting
sites for underwater archaeology will be established.

Designed to monitor shoreline and biophysical alterations of coastal areas and
empower Local Authorities to undertake decentralized coastal management. This
project is to address the following tasks:

- Monitoring of the impact of waste water treatment plants, and their effects on the
marine environment and biodiversity;

- Identification of fresh water sources;

- Studying freshwater/seawater interfaces and evaluating coastal ecosystem
alterations, i.e. erosion and degradation.

Source: The National Council for Scientific Research, Lebanon.

Other less extensive initiatives were conducted during the period 2009-2015, such as

responding to miscellaneous requests for assistance by various Lebanese Authorities
through involvement in national, regional and international projects for which the
facilities available on the research vessel may be utilised. Examples of such initiatives

included:

- Preparation of a report on “Sustainable Aquaculture Development & Support
to the Fishery Sector,” in response to a request by the Lebanese Ministry of
Agriculture;

- Providing technical assistance to Lebanon’s Ministry of Agriculture in the
field of Fisheries Development;

- Taking part in international projects, including: ALTIFLOAT which is
concerned with studying the dispersion of contaminants, and MERMEX,
which is concerned with establishing how marine ecosystems respond to
climatic and anthropogenic factors in the Mediterranean;

- The Food and Agriculture Organisation (FAO) EastMed Project designed to
promote "Scientific and Institutional Cooperation to Support Responsible
Fisheries in the Eastern Mediterranean”

- Investigation of submerged fresh-water springs in Lebanon; upon request by
the Office of the Prime Minister and the Ministry of Water and Energy.
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6 4. The European Neighbourhood Policy (ENP) Programme

CNRS took part in activities within the "Mediterranean Sea Basin Programme™ which
is part of the European Neighbourhood Policy (ENP) and of its financing instrument
(European Neighbourhood and Partnership Instrument - ENPI). Operational
arrangements, approved in 2008, established a strategic framework aimed at promoting
the following four priority action areas:

1. Socio-economic development and enhancement of territories

2. Environmental sustainability at basin level

3. Improved conditions and modalities for ensuring the mobility of persons,
goods and capitals

4. Cultural dialogue and local governance.

During the period 2007-2013 NCSR was an active partner in the implementation of
four projects within priority action areas 2 and 4. See frame (16).

6 5. Lebanese Participation in EU Framework Programme FP7 (2007 — 2013) &
Horizon 2020 (2014-2020)

EU Framework Programme is the EU's main instrument for funding research in
Europe, but are open for regional and international participation.

The EU 7" Framework Programme ran from 2007 to 2013. FP7 included participation
in implementing 23 projects with 26 Lebanese institutions including®™ AUB (8
Projects), CNRS (6 Projects), USJ and Berytech (2 Projects), Balamand University (2
Projects), Other (8 Projects).

Lebanon is also taking part in FP7 as ‘Coordinator’ of the following two projects aimed
at “Reinforcing Cooperation with Europe's Neighbours”:

e INCAM: Improving National Assessment and Monitoring Capacities for
Integrated Environmental and Coastal ecosystem Management (CNRS-L)

e LEB’IN: Lebanon-Europe "on boarding” to innovate and enhance research
links in health. (Berytech)

In 2014, the EU launched the Horizon 2020, with nearly €80 billion of funding
available the period 2014 — 2020. Horizon 2020 is open to participation by researchers
from public and private organizations across the world.

Lebanon is partner in two current Horizon 2020 Projects, namely, MERID: Middle
East Research and Innovation Dialogue, through NCSR and WeHubs: The European

%5 NCSR, represented by Dr. Mouin Hamzé, is the Coordinating National Contact Point (NCP) for the
EU Framework Programmes since 2011. In 2013, a Network of National Contact Points was set up to
cover the following EU Framework Programme themes: Health, Environment, ICT, Energy & SMEs
with national contacts points located at various universities in Lebanon including the American
University of Beirut (AUB) Berytech within the Université St. Joseph (USJ), the Lebanese American
University (LAU) and the Lebanese University (LU).
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Network of Women web Entrepreneurs Hubs, through Berytech. NCSR has been
involved in six projects within FP7, with three still under implementation, as well as a
single project within Horizon 2020. See Frame (8) for a list of activities undertaken
within the scope of FP7 and Horizon 2020. The status of the various activities in
included between brackets within this list. Particular note must be made of Euro-
Mediterranean cooperation undertaken through the European Research Area network
(ERANET). See the following section.

Frame (8); NCSR participation in FP7 and H2020 Projects

FP7 Projects:

Mediterranean innovation and research coordination action - MIRA (Closed)

Establishing the EU-Mediterranean ICT research network - JOIN-MED (Closed)

Improving National Assessment and Monitoring Capacities for Integrated Environmental and

Coastal ecosystem Management - INCAM (Closed)

Mediterranean Science, Policy, Research & Innovation Gateway - MED-SPRING (Ongoing)
Euro-Mediterranean Cooperation through ERANET - ERANETMED (Ongoing)

Promoting ICT Dialogue and Cooperation with the MPC Towards Horizon 2020 - MED-Dialogue (Ongoing)

Horizon 2020 Projects:

Middle East Research and Innovation Dialogue - MERID (Ongoing)

Source: The National Council for Scientific
Research, Lebanon.

In addition to taking part in the above activities, NCSR is also a member of the Group
of Senior Officials (GSO), a policy dialogues platform targeting promotion of Euro-
Mediterranean cooperation in research and technology development (RTD) with
identification of priorities for action at the top of its agenda.

6.6 EURO-MEDITERRANEAN Cooperation through ERANET

The main aim of the ERANETMED project is to enhance cooperation and coordination
among member countries and their Mediterranean neighbours in competitive research
in areas that constitute societal challenges for the region as a whole. Following the
Barcelona Conference in 2012, the ERANETMED began to focus attention on
developing new modalities for “sustainable” cooperation, in which both European and
Mediterranean partners may participate and benefit from the output and the
opportunities created by implemented projects. A Joint Call for Proposals was launched
in 2014 for funding joint EU-MED Research Proposals within the following themes:
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http://cordis.europa.eu/projects/rcn/86226_en.html
http://cordis.europa.eu/projects/rcn/89488_en.html
http://cordis.europa.eu/projects/rcn/97624_en.html
http://cordis.europa.eu/projects/rcn/106633_en.html
http://cordis.europa.eu/projects/rcn/109834_en.html
http://cordis.europa.eu/project/rcn/189032_en.html
http://cordis.europa.eu/project/rcn/194397_en.html

Water, Energy and their nexus. NCSR coordinates the ERANETMED joint call for
Lebanon, performing the dual role of a project partner and a funding agency. *

ERANETMED Projects

Energy:
11
Projects
53%

Out of a total of 190 proposals submitted for approval, several proposals Figure 58 Accepted
were submitted by Lebanese Researchers.®” Table (26) presents
numbers of projects submitted by NCSR and various universities in Nerus:
Lebanon while figure (58) indicates the numbers of projects accepted in Projects
each domain.
Wa7ter:
Table 26 Distribution of submitted proposals across Lebanon’s Projects '
institutions
University/
Research | NCSR AUB  USJ UoB BAU NDU LU USEK LAU Out of the 21
Institution proposals that
passed all
Number of selection phases,
accepted 8 6 2 1 2 2 2 2 1 three projects,
proposals

indicated in table

Source: The National Council for Scientific Research, Lebanon. (20) will be

implemented  in

cooperation with Lebanese partners and will be funded by NCSR.*® It is noteworthy
that a second ERANETMED Joint Call for Proposals is expected in early 2016.>°

6 7. Partnership for Research and Innovation in the Mediterranean Area (PRIMA)

CNRS is also actively involved in the PRIMA Joint Programming Initiative which is
being implemented within the framework of Article 185 of Horizon 2020.%°

Challenges have been identified as basis for the design of future approaches — featuring
co-ownership, co-decision, and co-financing — to R&D and innovation endeavours as
including:

- Rapid demographic, socio-economic and climate changes threatening

% NCSR is dedicating 200,000 Euros from for funding outcomes (4-6 Projects). In addition, by
adopting a 50 per cent cost sharing model with participating Lebanese Private and Public Universities,
the total foreseen Lebanese contribution to the call reached 400,000 Euros.

57 All proposals underwent a external evaluation (3 international evaluators/project) and a full ranking
list was submitted to 18 Funding Parties, who met on October 8, 2015 in Bari, Italy.

%8 Total funding for the three projects amounts to €249,000 with nearly €100,000 contributed by
NCSR.

%9 Discussions are underway for identifying thematic priorities of this call.

80 Article 185 of the Treaty on the Functioning of the European Union (TFEU) under Horizon 2020
covers research activities undertaken by several EU Member States, where European Commission
participation is justified by objectives targeted and the scale of the resources required. Activities under
provisions made by this article were undertaken whenever there was need for a dedicated
implementation structures and a high level of commitment was required by participating countries, with
view to integrating scientific, managerial and financial resources. The “Euro-Mediterranean Conference
on Research and Innovation” held in April 2012 in Barcelona, stressed the need for renewed cooperation
in research and innovation based on the principles of co-ownership, mutual interest and benefits,
highlighting partnerships between the EU and its neighbouring countries in the South. Preparations for
a scientific cooperation programme in which both EU and its neighbours in the South was initiated in
2013.
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sustainable development of the Mediterranean countries;

- The capacity of Mediterranean societies to adapt and respond effectively to
common regional challenges depends on overall cross-border response
integration;

- Inter-linkages and inter-dependencies among environmental, social, economic
and institutional drivers and variables of the Mediterranean region;

- The need for an integrated bi-regional approach to ensure healthy, sustainable
and inclusive development.

It was in response to these challenges that PRIMA was designed with emphasis on food
systems and water resources for the development of inclusive, sustainable and healthy
Euro-Mediterranean societies through an integrated/multi-faceted approach.

The overall aim of the programme is to develop innovative solutions and promote their
adoption for improving efficiency and sustainability of food productions and water
provision, in order to support an inclusive welfare and socioeconomic development in
the Mediterranean Area. Overarching objectives_of this programme may be
summarized as:

- enhancing knowledge and unlocking innovation potential for food security and

water availability through end user-friendly solution in a context of ecological,
demographic and climate change;

- advancing existing knowledge and innovations in order to maintain and upgrade
the quality and safety of food products and water resources.

In effect, PRIMA seeks to attain added-value through research, development and
innovation activities that ensure:
- adoption of integrated approaches in food and water related research programmes;
- long-term commitments is a well-structured and integrated partnership;
- optimal socio-economic impact for the entire Euro-Mediterranean area.

The PRIMA operational objectives are stated as including:®*
1. Modalities that ensure smart and safe farming practices that utilize and preserve
natural resources as well as enhance production;
2. Sustainable solutions for water use in agriculture;
3. Solutions for the agro-food industry that preserve the nutritional heritage of the
Mediterranean countries;
4. Paths that guarantee food and water chain efficiency, helping reduce waste;
5. Combating pests and pathogens in farming while preserving human health;
6. Innovative models for agribusinesses with emphasis on job creation and economic
growth;
7. Improved land and water resource sustainability in semi-arid regions and
watersheds;
8. New governance models with accent on water management.

61 The PRIMA Proposal submitted by Lebanon is currently in the Impact Assessment Stage at the EU
Commission.
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6. 8. Concluding remarks

Lebanon’s STI cooperation with international partners must be viewed as having
produced positive outcomes on several fronts. However, this should not obscure
possibilities for even further developments in the near and more distant futures. Thus,
it would be possible for many more R&D and higher education institutions in Lebanon
to collaborate more effectively with their counterparts in many ways that have not been
explored in the past.

In particular, future amendments to Lebanon’s STI policy would need to adopt
expanding and deepening collaboration with both regional and international partners
as priority goals, with even more emphasis than hitherto on cooperation with the
Mediterranean EU countries.
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D. Palestine
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1. Historical Background
Neglecting individuals’ research outcomes abroad, we can say that the first research

station in the West Bank was established in Jericho in 1960's. The research station
consisted of 11 labs which focused on agricultural experimental research.

Within the diaspora, the Palestinian Liberation Organization (PLO) established a
scientific committee which dealt with historical, political, economic issues and aspects
related to Palestinian immigrants. With the support of PLO’s committee numerous
publications were issued in late 1960's and 70's.

Palestinian universities, some of which developed from community colleges, others
newly established, were set up in the late 1970s such Islamic University of Gaza, An-
Najah University and Birzeit University. The main purpose of these universities was
to teach and research activities were limited to faculty basic research.

While aiming to limit student immigration, these universities were offering Bachelor
degree programs in many fields such arts, engineering, education, economics and
business studies.

In 1993, the Palestinian National Authority was established which lead to international
Donors interest in supporting and developing the research landscape in Palestine, as
well as a closely working with Non-Governmental Organizations (NGO) and
governmental research centers.

In parallel, the Ministry of Higher Education was established which was tasked to
supervise, support and monitor the higher education landscape in the country.

In 1998, the higher education law (The Palestinian National Authority Law Number
(11) for 1998 ) was issued and announced the birth of a scientific research council
sitting within the ministry of Higher Education.

The Law includes in chapter 2 Article (4) the following objectives of higher education
in Palestine:

1. To give all qualified students an equal opportunity to higher education and to
care for and develop academic talents locally and abroad.
2. To promote writing activity, translation, and scientific research, and to support

continuing education programs provided by the Palestinian higher education
institutions.

3. To enable the Palestinian society to deal with, make use of, and develop
information advances.

4. To participate in fulfilling Palestinian society’s need through the development
of qualified human resources in the various educational and cultural sectors.

5. To foster the framework of scientific cooperation with national and
international organizations, and to support and develop higher education institutions
and scientific research centers.

6. To give due care to Arabic and Islamic civilization studies and to enable
students acquire critical thinking techniques, and to encourage creativity, scientific
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innovation, and the ability to conduct research, investigation, and to keep pace with
scientific progress.

7. To develop educational and spiritual values among students and to nurture
individuals committed to their homeland and Arab heritage, and to foster the spirit of
cooperation and group work among students.

8. To participate in the advancement of knowledge and the preservation of
freedoms, the impartiality of scientific research, and the building of the state based on
the rule of law and the respect of rights and general freedoms.

It is worth mentioning that Scientific Research Council was restructured in 2013 and a
new system was developed for the Council.

Moreover, the Palestinian Constitution includes in Chapter 2 Article (44) that "The
state shall honor the independence of the universities, institutions, and research centers
that have a scientific purpose. The law shall regulate oversight over them in such a
manner so as to safeguard the freedom of scientific research and innovation in all fields.
The state shall, within the bounds of its capabilities, work to encourage, assist and
protect them".

Additionally, The Palestinian Academy for Science and Technology was established
in the late nineties to promote science and technology in Palestine. The Academy main
focus is the development of a technology policy and strategy in Palestine.

More recently, in 2013, the Higher Council for Innovation and Excellence was founded
which comprises of more than 16 members, including ministries as well as private
sector representatives.

The prime objectives of the council are as follows:

I. Dissemination and entrenchment of a culture of excellence and innovation
amongst the Palestinian people, especially among the youth, through:

ii. Strengthening the structure of innovation system in the various sectors through:

iii. Adequate and effective representation of Palestine within the regional and
international systems of creation and innovation; facilitating thereby the use of all
available opportunities for networking, and transfer and domestication of adequate
technological and cognitive creations and innovations.

iv. Building up effective communication channels with the Palestinian
competencies in the Diaspora, creating innovative methods and programs to facilitate
and stimulate the use of their various resources in the fields of excellence and
innovation.

v. Working with related establishments in determining the national priorities in
the field of innovation and excellence

2. Economic Performance (*source ARTI paper)

GDP in the Palestinian Territories was estimated at around US$ 4 billion in 2005. In
effect, the Palestinian Territories are unique in the region in having maintained high
rates of negative GDP growth, in real terms, since the late nineties. In particular, a
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large negative rate of growth, (around —3%) was experienced over the period 1990-
2005. Even larger negative rates are estimated to have dominated the economy during
2005-2007. At around US$1,100 per annum, the Palestinian Territories have a low
level of GDP per capita in comparison to other developing countries in general and to
almost all countries in the region.

Table 27 Real GDP in Palestine (1998-2013)

Year GDP In USD Million
2005 4796.7
2006 4609.6
2007 4913.4
2008 5212.1
2009 5663.6
2010 6122.3
2011 6882.3
2012 7314.8
2013 7455.6

Source: Palestinian Central Bureau of Statistic

3. Who are the research players?
Currently scientific research is being conducted in the universities, governmental

institutions, NGO’s and the private sector. Out of which the most of the research is
being conducted in universities. According to ministry of Education and Higher
Education 15 universities are located in the West Bank and Gaza, amongst which An-
Najah National university, Birzeit University, Al-Quds university, Islamic university
of Gaza, Bethlehem university and Polytechnic university, count for a bigger
universities, hosting on average about 25 research centers or research labs each.
Research areas and specialization is linked to the available human resources and
capacity. Since most research centers have been set up with donor support, only the
ones which have sustainability mechanisms in place, are still active. Facilities,
equipment and funding (university budget) are weak in these institutions. However, it
is noteworthy, that through personal motivation and linked to promotional attainments,
faculty members do conduct research and publish publications in national as well as
international journals such International Journal of Medicinal Mushrooms, Cancer
Letters, Biochemical Pharmacology, Applied Microbiology and Biotechnology. Due
to the heavy teaching load, as well as the lack of PhD’s, the productivity is estimated
to be less or about one research per academic staff per year. According to the
Applied Research Institute in Jerusalem-ARIJ . Allocation of funding for
governmental research bodies also shows gaps, as these seem to be set more on an ad-
hoc basis. For example, in 2013 the Scientific Research Council at the Ministry of
Higher Education announced a call for proposals to fund academic staff coming from
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all disciplines. As a result, 27 proposals were selected and funded with $1535-50k 75k
each However, in 2014 the Council had announced a call for proposal targeted at
establishing Centers of Excellence. Unfortunately, due to lack of funding the call was
suspended.

Research Centers within NGO’s seem to show a more stable ‘financial’ flow as funding
is always linked to the projects. As long as there is funding (mostly external donor
support), research is being conducted. ARIJ, Mowaten, Bisan, and Palestinian studies
center are institutions conducting research on a project basis.

With the exception of the pharmaceutical sector, the private sector seems to be the
weakest contributor to research being conducted in Palestine.

Table 28 Main research and development indicators in Palestine

Item 2010 2013
Number of R&D Personnel 3790 8715
Number of R&D Personnel with Full-Time
Equivalent (FTE) 2072 >162
Number of Researchers in of R&D 2348 4533
Number of Researchers (Males) in of R&D 1763 3510
Number of Researchers (Females) in of
R&D 585 1023
Number of Researchers in of R&D \II:V'II'tII; 1312 2492
Number of Researchers in of R&D with 394 566
FTE Per Million inhabitants
Total Expenditure on R&D (USD million) 35 61.4
Percentage of External Funds for of R&D 39.2 26.9
Expenditure on of R&D Per Researcher 26.7 246
with FTE (USD Thousands) ' ‘
R&D Expenditure as a Percentage of GDP* 0.57% 0.82%

Source: Palestinian Central Bureau of Statistics, Research and Development Survey
(2010 and 2013)
* Aburas, Belal (2015)

4. Science, Technology and Innovation (STI) (*source ARTI report)

Due to the lack of reliable data, the situation in the Palestinian Territories cannot be
assessed with any certainty. However, judging by available evidence form a variety of
sources, a good deal may also be achieved through improved international
collaboration with many countries such Germany, France and Italy, wider
dissemination of new technologies enabling closer networking among prospective
partners and easing of restrictions on the movement of people and funds aimed at
STI activities. Prospective beneficiaries of intensified STI collaboration in all the
Palestinian Territories would include the environment, renewable energy sources,
water and sanitation, agro-food processing, ICT capabilities enabling better
performance in R&D, improved delivery of a variety of social and business services.
Moreover, improved ICT capabilities should help create more skilled jobs, and assist
in the dissemination of more basic skills among populations at large.
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5. Financing scientific research
Scientific research is funded through following resources:

o Local resources, such as the support from the government to public
universities. The government distributes about 10 to 20 million dollars to support the
running costs of public universities. Universities can benefit from this support by
allocating some thousands of dollars to support their research budget, especially to
cover the attendance of some faculty staff at international conferences who has
accepted papers, or to buy some research raw materials, etc.

o International resources: Bilateral or multilateral agreements.

Such agreements are between international governmental and local governmental
bodies. For example, in 2006, a bilateral research agreement was signed between the
French Foreign Ministry and the Palestinian Ministry of Higher Education which
aimed to support research proposals that were jointly written. The amount, supporting
4-5 research proposals, was 20.000 Euros per project for a duration of two years. This
agreement is still going and is titled “Almaqdisi®®” programme. Similar agreements
were signed between the German Ministry of Higher Education and the Palestinian
Ministry of Higher Education which aim to support joint research proposals.

o EU research framework programs (Horizon2020, FP7, FP6...)

Palestine is eligible to participate in the EU funded research and innovation programs
and has been a partner in the EU funded projects, such as MIRA and MEDSPRING
supported by FP7. Within which Palestinian researchers in collaboration with other
researchers submitted more than 80 research proposals for FP7 in 2013. And 18
proposals out of these received a budget that exceeds 40 million euros, out of which
about 3 million euros were for the Palestinian researchers alone.

o the Marie Sklodowska-Curie actions (MSCA):

A program run under H2020 and FP programs from which Palestinians researchers
have benefited through visits to research labs in Europe, as well as joint research
conducted on-site.

o Proposal-based support sources:

Some regional (Arab) and international research organizations announce call for
proposals at an international level or at least accept proposals submitted from outside.
For example, the Arab Universities Union in Jordan has devoted a special budget to
support two to three research proposals from Palestinian universities each year.

62 A well-known Muslim scholar
http://www.muslimheritage.com/article/al-mugaddasi-and-human-geography-early-contribution-
social-sciences
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Table 29 Percentage Distribution of Total Expenditure on Research and Development in
Palestine by Source of Funding, 2013

Sources of Funding Percentage of Funding
Higher Education Enterprises 4.1
Government Enterprises 22.3
No-Profit Enterprises 21.8
Private Enterprises 3.7
Funding from Abroad 26.9
Self Funding 18.7
Not Stated 2.5
Total 100

Source: Palestinian Central Bureau of Statistics, Research and Development Survey
(2010 and 2013)

6. Main Challenges & Aspects for development

Based on previous analysis, and with regards to the political as well as the economic
situation in Palestine, following major challenges faced by the scientific research
development can be listed:

o The absence of research national policy; This means that research priorities are
not determined at the national level, and each player considers his research area as
a field of interest and a priority.

o The governmental budget allocation for research through the Ministry of
Higher Education is limited to about 5 million dollars theoretically; and this number
is not always available.

o The link between research centers at the universities and the private sector is
very weak.

o The research environment is very weak. Universities lack the PhD programs,
and their research labs are not equipped enough.

Despite the challenges listed above, scientific research can be developed by the
following: establishment of Centers of Excellence at universities in a way that each
center will be the main player in its research area, and serving as interlocutor for all
researchers from all universities and other sectors. Moreover, establishment of joint
PhD programs with the EU or American universities will support and enhance the
research environment.
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Conclusion

The  purpose of the two  background papers (lran/lrag  and
Egypt/Lebanon/Jordan/Palestine) was to give an overview of the STI governance
mechanisms of MED countries. A detailed presentation of governing bodies and
institutions, policies, funding mechanisms and available resources gives an overview
of the current state of affairs in these countries. The objective is to identify in the region
the common fields of cooperation, the best practices as well the obstacles which can be
addressed jointly. The review was targeted mostly at Iran/lraq, since these countries
had limited cooperation with EU during the past years.
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