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Innovation and technology transfer system in Mauritania:

Project for establishing a national technology transfer system

A summary

This chapter deals with innovation and technology transfer in Mauritania. It starts with a brief description of the general
situation in Mauritania, covering the economic situatiuon, then the situatiuon of transfer of technology, innovation
and potentials to accelerate growth, followed by the social situation.

A second part is dedicated to innovation systems and technology transfer. It covers: national innovation systems, the
educational policies and scientific research, the innovation indicators, the international initiatives in the region, the
technology transfer policies, and the poles of innovation and competitiveness.

Athird part presents higher education and innovation in Mauritania, and comprises: the Mauritanian science technology
and innovation (STI) performance, the financial resources for education and higher education, competitiveness, the
innovation support unit, human resources, the scientific and technical outputs, higher education, research, technical
and vocational education, and the national strategy for scientific research.

A fourth part deals with measures and actions in support of innovation. This includes: the national policies for
comunications, ICTs and the postal services, the policies to improve administrative and financial management and
improve infrastructure, examples of successful innovative initiatives, and the innovations in ICT for education and
research: with highlights on the Faculty of Science and Technology, and the University and Higher School of Education.

A fifth section lists the strengths, weaknesses, opportunities and challenges in Mauriatania; and a final section offers
conclusions and recommendations.

This chapter focuses on the Mauritanian situation, by examining the general environment of innovation and
technology transfer, with a view to establishing a national technology transfer system. This system will be based on the
establishment of technology transfer units in higher and technical education institutions, as well as the establishment
of a national coordination office.

General situation in Mauritania

The economic situation

With an estimated population of 3.6 million, and an annual growth rate of 2.3%, Mauritania is located in the Western
Desert on 1.03 million km2. Iron, copper, gold, fish and petroleum are among the natural resources available in the
country. These resources, in addition to trade and services, contribute significantly to GDP, while agriculture and
industry are ranked second in terms of their participation in the development of the country.

For several years, Mauritania experienced a strong growth rate of 6%, before the fall of the commodity prices,
especially iron, which led to a decline in growth rates to 4% in 2015. However, growth is expected to accelerate again
in the coming years.

In terms of nominal value, GDP in 2009 was estimated at US$3B. GDP per capita in 2009 was just under US$1,000
before rising to over US$1,200 in 2015. Economic activity is mainly attributed to mining and fishing (more than 20%
of GDP).

The agricultural sector accounts for 22% of GDP and employs more than a third of the labor force. The country also
has one of the richest seacoasts in the world. Livestock is the traditional sector of the Mauritanian economy practiced
by the Bedouin and is also an important area of economic activity.




Industry accounts for 35% of the country’s GDP, driven by the extraction industries. For its part, the services sector
accounts for 41% of GDP and employs about 50% of the labor force.

Mauritania is in the process of adopting a national strategy for post-2015, the “Strategy for Accelerated Growth and
Shared Prosperity” covering the period 2016-2030. The new strategy is expected to include all social and economic
sectors, and take into account the dimensions of innovation, science and technology to achieve the goals of sustainable
development.

Technology transfer, innovation and potentials to accelerate growth

The Mauritanian economy has large levers that could be used to accelerate economic development. Growth can be
significantly enhanced by investing in the following areas:

1. Develop a comprehensive green growth strategy based on the recent developments of major economic balances in
the country that would significantly reduce dependence on natural resources.

2. Develop the fish wealth and agriculture, which together provide important opportunities to diversify the economy.
Mauritanian fisheries provide 25% of the foreign currency received, while the livestock sector contributes about 15%
of GDP.

3. Develop the services and tourism sectors, which also provide important opportunities for the diversification of the
economy. Over the past 20 years, trade and services have significantly contributed to the GDP, especially if investments
in ICT opportunities are increased.

4. Improve the business climate by removing major constraints to diversification and growth.

5. The ICT sector, despite its small size (about 2% of GDP), is growing at a rapid pace. This was due to a law issued in
July 2013 as part of liberalization of the telecommunications sector, which employs over 12,000 people.

The above pillars can contribute to a rapid economic development if a strategy for innovation and transfer of technology
isdeveloped andimplemented. Forexample:

- In the field of manufacturing, technology transfer will create employment opportunities in this sector and increase
its benefits.

- In the areas of agriculture, animal development and fishing, the introduction of technologies will allow increased
irrigated areas, productivity and agricultural income, as well as increased livestock productivity.

- With regard to the services and tourism sectors, innovation and transfer of technology allow for the creation of new
opportunities such as export and supply of services in new markets.

- Innovation and technology transfer remain the tools necessary for ICT sector development and are used to develop
different sectors. For example, in the field of education, decisions on “open and large-scale Internet” are transforming
higher education. As for cybersecurity and its importance, it increases with the spread of ICTs and requires greater
research effort.

- Big data can become a target for technological and non-technological innovation.

- Efforts to improve international connectivity and development of electronic signature infrastructure require optimal
use to give expected impact on the national economy.

Social situation

Poverty rate dropped from 51% to 31% between 2001 and 2013, with an average annual decline of 1.7%. Half of the
poor people are in absolute poverty. However, the disparity between classes is reduced, and the country’s ranking has
improved according to the UNDP Human Development Index, reaching 0.51 in 2014 instead of 0.45 in 2010. However,
the country is still ranked 156 out of 182 countries.

Mauritania, with the support of the international community, has made significant efforts in 2015 to achieve some of
the UNDP Millennium Development Goals related to combat poverty and hunger, basic education, gender disparities,
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access to potable water and living conditions. Achieving the remaining goals requires considerable efforts, especially
with regard to child mortality, maternal health, HIV, malaria and sustainable development.

In recent years, Mauritania’s education system has witnessed a strong expansion at the secondary level, accounting
for 97% of secondary schools. Failure ratio in the preparatory schools is close to 8%, while it goes to 70% in the last
years of secondary school. This leads to pushing thousands of unskilled youth to the labor market on yearly basis.

Technical and vocational training is one of the tools of regulating the outflow of the education system, and is a
provider to the labor market and a supporter of innovation. The current supply barely exceeds 3% of the secondary
school enrollment. The number of facilities is over 24, with more that 4,100 students.

In the field of higher education and scientific research, there are 12 institutions and two universities with 4 faculties,
with about 17,000 students and 600 teachers, researchers and research engineers. The sector is characterized by a
low enrolment of students in the science and professional branches. About 3,000 graduates over the last ten years
continued their studies or were integrated into the labor market. Furthemore, scientific and technological research
are carried out in 6 institutions, 3 in higher education and 3 in scientific research. Partnerships were initiated with the
private sector and foreign research centers.

Innovation systems and technology transfer

Innovation systems, educational policies and scientific research

National innovation systems comprise a set of science and technology system components, and interactive
relationships that lead to the generation, dissemination and use of new knowledge that is economically or socially
invested. Its framework is the national science, technology and innovation policy, which establishes relationships and
linkages between the components of the national and global science and technology system. A clear national policy
has specific objectives and declared priorities, implemented through strategies that ensure effective relations and
linkages between the components. A strong correlation exists between the impact of the innovation system on social
and economic development, and the quality of education and scientific research systems, in general, and the higher
education, and technical and vocational education systems and research, in particular.

Research is at the heart of innovation, and research strategies that have an impact on innovation policies, establish
linkages between researchers and innovation actors. This is done through the cooperation between research and
industry institutions, and the encouragement of multi-disciplinary projects with objectives that meet national
development challenges, and even global challenges.

To access innovation, governments invest in infrastructures that encourage the generation, dissemination and use
of knowledge, especially in high-speed networks. These investments target public platforms for knowledge sharing,
taking into account an open and free, decentralized and dynamic Internet. This also applies to distance education and
telemedicine, the development of digital content, including local content, without dismissing scientific databases.

Innovation Indicators

There are dozens of indicators related to innovation. Building strong indicators to help countries assess their
performance and monitor the implementation of innovation policies is a difficult and long-term process that must
be continuously followed and supported. Some indicators of the innovation environment include: number of articles
per million inhabitants; number of researchers per thousand jobs; percentage of the population aged 25 to 64 who
hold postgraduate degrees; number of degrees in science and engineering relative to all certificates; percentage of
companies originally founded as a result of new products and innovations; venture capital as a percentage of GDP,
and domestic expenditure on R&D.

There are also other global and regional indicators that should be considered:




- Global Innovation Index, which is a key reference point for innovation indicators and is a useful measurement tool
for policymakers. Its annual report seeks to provide an annual ranking of the innovative capabilities and results of the
World economies.

- Arab Knowledge Index, which monitors the reality of knowledge in the Arab region on an annual basis. It includes
a number of sub-indicators in the economic, social and knowledge areas, to create knowledge-based economies and
systems.

According to the French National Institute of Statistics and Economic Studies, the domestic expenditure on R&D
represents, as a percentage of GDP, a key indicator of R&D carried out in Mauritania. It includes current expenditures
and capital expenditure and measures the spending intensity on R&D, which is equal to the sum of domestic
expenditure on R&D in institutions, public authority, higher education, and private non-profit institutions. The share
of domestic expenditure on R&D/GDP is one of the five indicators in the Europe 2020 strategy, it targeted 3% in 2010.
In the case of Mauritania, the percentage of domestic expenditure on R&D to GDP was 0.46% in 2013.

International initiatives in the region

Many international initiatives seek to promote innovation and transfer of technology. In this context, the folowing are
mentioned.

Annual Forum on Multilateral Cooperation in Science, Technology and Innovation to achieve the goals of sustainable
development - It is organized annually on the occasion of the United Nations Summit on Sustainable Development by
2030, and the Annual Forum is on its agenda.

International Center for South-South Cooperation in Science, Technology and Innovation - The Center, which was
inaugurated in Malaysia in 2008, operates under the auspices of UNESCO.

Partnership forthe Development of Applied Science, Engineering and Technology Skills - The Partnership was launched
in 2013 by the World Bank, in view of the urgent need to strengthen scientific and technological capacities for social and
economic development in sub-Saharan Africa. It is a platform that brings together African governments and the private
sector, as well as new partners who have invested heavily in Africa (Brazil, China, India and Korea), to work together
to coordinate initiatives to promote human capital in the region. The Partnership also works to increase investment
in key sectors, while increasing the capacity of universities and research centers to produce relevant knowledge on
the development challenges in Africa. The Partnership adopts a regional approach. Among the programs launched or
under preparation by this initiative are: the Regional Fund for Scholarship and Innovation; the National Action Plans
for the Development of Applied Science, Engineering and Technology; the Applied Measurement Framework for
Science, Engineering and Technology; and the Regional Centers of Excellence for Technical and Vocational Training.

Technology transfer policies

The concept of technology transfer primarily means mechanisms that allow the ownership and operation of
technological knowledge directly in the recipient country. In particular, this means the transfer of scientific or
technological discoveries from one entity to another in order to develop and market a product or service, through
agreements between a university or a research center as well as a private or public enterprise, in respect of intellectual
property rights, and against a compensation.

The technology transfer model is based on the establishment of “technology transfer offices” in higher education
institutions that develop applied research. Their mission is to emphasize coordination and linkage between, on the
one hand, the institutions where the technological development happens, such as the university, research centers,
technical centers and technology poles, and on the other hand, the companies in which technological demand is
identified.
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Poles of innovation and competitiveness

Most developed and emerging countries have created poles of innovation and competitiveness to support their
innovation policy. The policy can be classified into two groups. The firstis related to the training, research, development
and documentation sector; and consists of technological poles, clusters, technology parks and incubators. And the
second is made up of specialized economic zones that require more investments and are a tool to stimulate reforms in
the investment climate, reduce the informal sector, attract foreign direct investment, encourage the creation of small
and medium enterprises and support access to infrastructure and administrative facilities.

In Mauritania, the government is interested in initiatives of this kind, and has consequently the Special Economic Zone
in Nouadhibou, with the aim of creating a fishing pole and developing industries, particularly those related to marine
wealth.

Scientific poles and incubators in Mauritania

The Mauritanian Government has initiated feasibility studies for the establishment of an incubator and a technology
pole, with the objectives of achieving concrete results in the reduction of unemployment and creation of jobs in
sectors related to the technology pole activities through start-ups, digital and external activities such as information
technology, and export of business and professional services; encouraging innovation and attracting partners such as
universities, research centers and innovative business enterprises; and attracting foreign partners to raise the national
economic climate and develop the international openness of the Mauritanian market.

a. Incubators - The Ministry of ICT is planning the preparation of a feasibility study to establish an incubator for
innovative ICT companies in Nouakchott.

b. Open Data Program - The Ministry of ICT has begun an assessment of the state of preparation for the establishment
of a freely available public data in digital formats, to enhance governance transparency, improve services to the
public, and stimulate innovation in a comprehensive manner, and increase the efficiency of the government. An
action plan was expected to be approved in September 2016, will be operational once funding is obtained

Education and innovation in Mauritania

In 2000, Mauritania developed a ten-year program (2001-2010) in the field of education and research for the
development of the education sector. For research, the ten-year program created the Chinguit Prize and the National
Fund to Support Scientific Research. In the field of telecommunications infrastructure, it liberalized the sector and
approved the establishment of three operating companies. And finally, in relation to the mobilization of financing
for SMEs and SMls, it introduced the application of tax and customs procedures and preferential procedures for
companies.

Recently, in order to develop innovation and transfer of technology, Mauritania has established a National Council
for Higher Education and Scientific Research; made the preparation for the establishment of a National Agency for
Scientific Research and Innovation; established an Innovation Support Unit within the Ministry of Economy and
Finance; and adopted a three-year plan for the period 2014-2017 in the field of higher education and scientific research.

Mauritania’s innovation, science and technology performance

The description and analysis of 14 innovation indicators show that Mauritania has made significant progress, but
is still below the African average for most of these indicators. For example, this analysis shows that Mauritania has
relatively few researchers: 187 per million persons. When compared with other nations, the averages in 2005 were:
3700 for developed countries, 700 for middle-income countries, 500 for Organisation of Islamic Countries, 380 for Arab
countries and 80 for African countries. Furthermore, the country has difficulties in retaining talent. Mauritania in this
area finds itself at 136 rank among 148 countries.




Financial Resources for Education and Higher Education

In terms of expenditure, data show that Mauritania annually spends 4% of GDP in the field of education, and allocates
0.46% to higher education.

Competitiveness

The 2014-2015 Global Report on Competitiveness recognizes that innovation, talent development and governance
remain critical determinants of competitiveness. And the key determinants of capacity competitiveness of an economy
are: “institutional, infrastructure, macroeconomic, health, basic education, higher education and training, commodity
market efficiency, labor market efficiency, financial market development, technology adoption, market size, business
sophistication and innovation”.

Innovation Support Unit

In order to develop innovation, the Mauritanian Government has established an Innovation Support Unit within the
Ministry of Economy and Finance. The Unit is particularly responsible for pursuing national innovation policies;
monitoring and evaluation of the implementation of innovation projects and action plans; awareness raising, mobilizing
and organizing all stakeholders to develop innovation-related activities in the country; establishing synergies between
different innovation projects, taking into account the objectives and action plans of the innovation policy; creating and
revitalizing a national steering committee to lead innovation policy; mobilizing funding for innovation programs and
projects; and establishing a databank with periodic updates on innovation in Mauritania. Funding for the activities of
the Unit will be provided by public funds, including those from technical and financial partners.

Human resources

In addition to the information mentioned in earlier sections of this chapter, the following note about the education
system is included. In 2010-2011, the number of students in Mauritania was about 19,000, of which 22% were in the
scientific tracks; the framing rate was one teacher for every 24 students. In comparison, it is noted that the student
framing rates were 38 for sub-Saharan Africa, 24 for the Middle East and North Africa region and 20 for Europe and
Central Asia.

Scientific and technical outputs

Important indicators that give innovations their quality and indicate the scientific and technological level of a country
include: the number of articles in scientific and technological journals, the number of patents, the quality of published
materials, and high-technology exports. In the case of Mauritania, the number of scientific articles published between
1996 and 2005 was 138, representing 49 published articles per million people. These are very low levels. Furthermore,
and according to the African Intellectual Property Organization, 19 patent applications were registered between
2004 and 2005 for Senegal; 5 for Mali; and 3 for Mauritania, while the annual average for the three Maghreb States
(Morocco, Algeria and Tunisia) was 200.

Since the establishment of the master’s and doctorate programs in science and technology in some institutions of
higher education, Mauritania has witnessed a remarkable improvement in the level of scientific production. In fact,
more than 200 science and technology articles have been published in scientific and technological journals between
2012 and 2016, which corresponds to 60 articles per million people.

Higher education, research, technical and vocational education

Guidance and leadership for higher education and scientific research are provided in Mauritania by the structures
outlined below.

a. Supreme Council for Scientific Research and Innovation

This Council was established in 2016. It is responsible for: identification of policies for scientific research and
innovation in priority areas; application of national policies in the areas of scientific research and innovation through
relevant institutions; periodic identification of the State’s scientific research priorities, which enable it to achieve its
goals of sustainable development; funding for research programs and projects; and reporting on biennial basis to the
President of the Republic on the assessment and prospects for research and innovation.
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b. National Council for Higher Education and Scientific Research

This Council was established in 2015, and is an advisory body on all educational and academic issues, and policies
and strategies for the development of higher education and scientific research. It comprises advisers to the President
of the Republic, the Prime Minister, an adviser to the minister in charge of higher education and scientific research, as
well as heads of state universities and personalities from higher education and scientific research.

c. Institutions of higher education and scientific research

The higher education sector includes 13 institutions. One of the institutions of training and research in science and
technology, the Faculty of Science and Technology, will be presented below as an example.

Faculty of sciences and technology

The Faculty of Science and Technology (FST) is a component of the University of Nouakchott El Asria, created in 1995,
which emanated from the Higher Institute of Science, which is itself derived from the Higher School of Education. It is
the first institution of higher education in Mauritania. Its mission is to train, research and provide expertise in science
and technology. It had, for the academic year 2015-2016, 3,245 students, and 134 teachers and permanent researchers.
The researchers are divided into five departments: Biology, Chemistry, Geology, Mathematics, Informatics and Physics.

FST organizes annual seminars and local and international scientific conferences. It has established a framework of
cooperation with some economic, industrial and social parteners, aiming at relying on those companies capable of
mobilizing resources, to provide research and innovation initiatives, and to give them greater opportunities for success.
It has many potential partners, including international institutions, such as Research and Development Institute and
Agence universitaire de la francophonie; and it participates in international programs through these two international
institutions. This resulted in some transfers on annual basis of faculty members and researchers. In addition, FST
operates a Program for strengthening the governance of projects, and professional training funds for the mobility of
institutional, academic or educational professionals. Finally, FST aims to access partners at the national, regional and
international levels, which is an encouraging factor for the success of its research and innovation policy.

d. National Agency for Scientific Research and Innovation

This is an agency under establishment. Its mission is to promote scientific research in the context of the priorities set
by the State. It will be responsible for: launching invitations to projects related to the national priorities established by
the Supreme Council for Scientific Research and Innovation; managing and monitoring research and innovation funds;
evaluating and monitoring all research programs and projects financed by these funds; and providing incentives for the
integration of Mauritanian researchers into the scientific research environment of the country. The Agency comprises
five scientific divisions: digital and ICT section; environment, ecology and biological resources section; hygiene and
health section; humanities, social, legal and economic sciences section; and engineering and basic sciences section.
The Agency has a special account to promote and develop scientific research based on the country’s economic and
social needs, the “National Research Fund”. The Agency is funded by State contributions and technical and financial
partners, and possibly through its own income streams.

National Strategy for Scientific Research

The Strategy was prepared in the framework of cooperation between the Ministry of Higher Education and Scientific
Research and the National Committee for Education, Culture and Science, in a consultative manner with all national
actors. The Strategy aims at: renewing, revitalizing and restructuring the national scientific community; rehabilitating
and reprocessing accredited research laboratories; strengthening and developing incentive schemes to promote
research and innovation; restoring international cooperation within negotiated agreements; integrating research into
the Strategy of National Development. The most important conclusions and recommendations of this Strategy are:
establishment of the Higher Research Council (which has already been established); establishment of the National
Research Fund; establishment of an R&D observatory; establishment of platforms for research topics; and several
other immediate measures.

Department of Industrial Development (DID) of the Ministry of Commerce, Industry and Tourism

The DID is responsible for developing and monitoring the implementation of the national policy for the promotion and
protection of industrial property. It is also responsible for supporting and encouraging technological innovation and




transfer of technology. DID carries out activities to support, develop and promote innovation, through public awareness
campaigns and organization of exhibitions of innovations and specialized trade conferences and exhibitions. DID is
the national focal point for regional and international organizations responsible for industrial property and technology
and innovation support.

Measures and actions in support of innovation

While there has been significant progress in Mauritania in the areas of science, technology and innovation, there
remain many challenges to be faced and the opportunities to be captured. Mauritania has implemented several
policies during the period 2001-2015, which contributed to achievements, with National Program for the Development
of the Education Sector (2001-2010 and 2011-2020), national R&D programs on fishing, agriculture and livestock,
national policies for the development of national communications and ICT, sectoral policy for investment promotion,
and policies of the Special Strategic Framework for Combating Poverty |, Il and Il (2001-2015).

National policies ICTs and the postal services

The development of ICT infrastructure is essential to the success of all science, technology and innovation
development policies. Thus, Mauritania has set up a series of complementary policies: the reform program for postal
and telecommunications sectors implemented since the 1990s, with the announcement of sectoral policies for post
and telecommunications, updated in 2012; and the updated National ICT Development Strategy covering the period
2012-2016.

Postal and Telecommunications Sector

The main axes of the reform of the postal and telecommunications sector are: separation of postal services from
telecommunications; gradual opening up of telecommunications sector to competition; participation of the private
sector in this sector; establishment of a post and telecommunications regulatory authority independent of the ministry;
and establishment of an agency for universal access to services.

In 2001, the government established an Organizational Authority, responsible for the organization of the activities
within the national territory, for the sectors of water, electricity, telecommunications, and postal services, and the
Agency for the Promotion of Universal Access to Services implementing a policy that promotes universal access
to basic services, through the Water, Electricity and Telecommunications Fund, whose programs are funded by the
resources of the Universal Access to Services Fund, through the contributions of operators of the regulatory sectors,
the contribution of the State budget and the contributions of development partners.

Meanwhile, the telecommunications sector has witnessed an important development in mobile penetration, which
exceeds 100%. Mobile networks now cover all the cities of the country, and almost every road network. This coverage
is almost guaranteed on all roads by 3 telecom companies using 2G and 3G technology. With the development of
broadband, the number of Internet subscribers is increasing very fast. Mobiel Internet penetration now exceeds 20%.

ICT sector

In 2012, Mauritania adopted a new national strategy for ICT development, and large programs have been launched to
integrate informatics into management, which has benefited government sectors from high-flow fiber optic intranet
and data center, and provided IT hosting services. This strategy gives special attention to the role that ICT can play to
the best impact on social and economic development and public administration users within the 2012-2016 national
plan. As part of the implementation of this strategy, the Government has also made significant progress in the
development of digital infrastructure, in particular broadband infrastructure.

Finally, the national grid has witnessed significant growth. Most cities were connected to the fiber optic network, in
2008-2012, and are benefiting from broadband infrastructure. State capitals that have not yet been connected to the
broadband network will benefit from fiber optic network by the end of 2017, as part of the implementation of the




—

current project, which includes the completion of 1,600 km of fiber optic broadband networks. The network will be
operated and marketed as a public-private partnership to increase the leadership role of the private sector in economic
development. Furthermore, the country received in 2012 an international high-speed submarine communication
terminal and established a company in the framework of a public-private partnership, with a 35% State ownnership
of its capital.

The organizational and legislative foundations of the Mauritanian Information Society and the Telecommunications
Sector have been established. The new regulations on electronic communications were adopted to enable the country
to adapt to the important changes in the telecommunications sector, accelerate the development of ICTs, and prepare
the renewal of licenses of telecomm operators. It will also promote investment and private sector development by
providing the opportunity to develop various value-added telecom services with a free system and licensing. The
legal framework of the Mauritanian Information Society has also been updated. The Act includes the following laws:
Information Society Directive; Law on Cybercrime; Electronic Exchange Act; and Personal Data Protection Act.

Finally, the Governmentis in the process of preparing a national project for the transition to digital terrestrial television.
Projects to simplify the hosting and Internet services

Internet Exchange Point (IXP) - IXP was created to ensure local exchange between local operators without wasting
international bandwidth. It was opened in November 2015. The establishment of IXPs at the national level was a major
priority for resolving communication problems, improving quality of service and reducing interconnection costs.

Building a new data center - A tender will be launched in 2017 to build a data center, which is a portal for the benefit of
ISPs. The construction of center is funded by the National Linkage Project. The space will be leased to accommodate
equipment and service providers. The Directorate General of ICTs intends to use this center to establish a station to
host management information systems within the framework of the Ministry’s activities.

Mauritania as a digital center - The geographical location of Mauritania as a link between Europe and North Africa
on the one hand, and Central and Western Africa on the other, and its position on the Atlantic Ocean, allows it to
play the role of a true center of exchange. Indeed, with the largest desert in Central Africa, which is not generally
inhabited, Mauritania is the only crossing point. Mauritania has fiber optic links to West African countries, which are
characterized by low maintenance and management costs. This ensures that Mauritania’s ISPs have broad access to
most West African countries. Hosting IT applications is very convenient in two places: Nouakchott and Nouadhibou.
Nouakchott has the advantage of being directly connected to the global marine cable network via the ACE cable, while
the fiber optic network of 500 Km passes through Nouadhibou.

R&D opportunities and short-term investments - With the development of broadband infrastructure, Mauritania has a
climate conducive to the development of cloud computing and its applications in general. The creation of the public
cloud will allow, in collaboration with telecomm operators, to develop new opportunities: management of software
and services to provide solutions for SMEs; hosting services; video on demand; and E-learning solutions.

Policies to improve administrative and financial management and improve infrastructure

The Mauritanian government has adopted a series of measures within the framework of the Third Strategic Framework
for Poverty Reduction Policy (2011-2015), and in the framework of the Sectoral Policy Declaration for the Promotion
of Private Investment in 2007. The main objective is to create an environment that contributes to administrative,
legal and financial management, and supports infrastructure to promote the private sector and to develop scientific,
technical and innovation initiatives. The Policy of promoting the private investment sector aims to improve the
overall business climate, stimulate domestic investment and provide an enabling environment for attracting foreign
investment. It seeks to reform the investment law, promote and ensure an investment climate; re-establish the unified
window, with expanded responsibilities to focus all actions necessary for entrepreneurship or project approval; further
improve the business climate at the financial and legal levels; develop/expand vital infrastructure (electricity, water,
tecommunications, roads, ports, airports), and link them to the production sector; and provide appropriate support in
terms of expertise, training and technical assistance.




Successful innovative initiatives

Despite the recent innovation support policies, the weak R&D system, the low number of students in the scientific and
vocational training, and the lack of some inputs, innovation initiatives have taken place and have had a significant
impact on the development of many sectors. Among these initiatives, four training and R&D initiatives are being
presented.

a. NGOs for innovation, research and development

Two NGO, “Tenmiya” and the technological research group “GRET”, have been active in the fields of innovation
and development in Mauritania.

- Tenmiya is a national NGO. Its main objectives include: initiation and implementation of projects focusing on
technical, economic and social innovation in the Mauritanian context; exchange of experiences (dealing with
development issues) between North and South NGOs; to become a center open for companies, students and
researchers who wish to work on issues related to supporting grassroots development initiatives; maintaining
local development support mechanisms after project closure; and collecting, organizing and disseminating
information. This NGO works in three main areas: water (rural supply of water, sanitation and water treatment),
rural electrification (renewable energies) and support to income-generating activities.

- GERT is an international NGO, working in Mauritania since 1991 in the areas of drinking water, energy,
sanitation, housing, occupational integration and microfinance.

These two NGOs participated in some projects in Mauritania, with local and international organisations.
b. Innovative initiative by Center for Applied Research in the field of Renewable Energies

The Center was opened in 2001. Its activities include: technical innovations, through the availability of research
equipment; and innovation activities through research, training, maintenance and awareness raising.

c. Rural innovation projects of the Higher Institute of Technological Studies in Rosso

The main objective of the Institute is to ensure an effective contribution to improve the living conditions of rural
and urban populations, through applied research, technology transfer and guidance. To do so, the Institute initiated
participatory projects with targeted communities, with the aim of creating entrepreneurship and partnerships
with various stakeholders (communities, civil society organizations, public and private institutions, etc.), taking
into account the changing needs of urban and rural populations. The framework of these activities aimed at
revitalizing the rural areas, by building the capacity of the communities concerned, and creating jobs by supporting
the emergence of private initiatives that can create sustainable income. The Institute has developed a system of
partnership with local and international institutions to promote community-based research; provide educational
programs to enhance the capacity of rural communities; support, through quality programs, strong community
support throughout the Institute’s outreach services; support the creation of SMEs arising from research conducted
at the Institute; and the completion of a business incubator within the Institute.

d. Supporting the innovation initiatives of the Agency to promote universal access to services

The Agency aims to promote universal access to services implements projects in the water, electricity, ICTs sectors.
It has a research mission in innovative, medium-technology solutions through pilot projects. Its strategy is to
develop projects tailored to the Mauritanian context, and to support the directly and/or indirectly mobilization of
public and private resources for these projects, through the participation of these projects with non-governmental
organizations or other institutions in their implementation.

Innovations in ICT for Education and Research: Faculty of Science and Technology, University
and Higher School of Education

Since the late 1990s, some institutions have begun important initiatives for the introduction of ICT in education and
research. The most important of which are:
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- Faculty of Science and Technology, of the University of Nouakchott Al-Aasrya, has supported the introduction
of ICT, especially in the education sector. It has initiated projects to form professionals in the areas of content
development, networking, distance education and free software, and to support secondary and higher research
and education institutions in the field of ICTs. It was also able to mobilize technical and financial support from many
international partners.
- Higher School of Education began also to create online teaching programs.

These projects constitute an important volume of ICT components and experts that facilitated the introduction of

the Internet into many institutions. The difficulties that remain are mainly the bandwidth of equipment and the
development of educational content.

Strengths, weaknesses, opportunities and challenges
Strengths
- A political will for development, innovation and scientific research clearly articulated.
- Adoption of National Strategy for Scientific Research Horizon 2025.
- Establishment of National Council for Higher Education and Scientific Research.
- Establishment of National Agency for Scientific Research and Innovation, and National Research Fund.
- Establishmant of Innovation Support Unit.
- Establishment of research units and doctoral programs.
- Establishment of secondary schools of excellence, and preparatory sections at the major engineering schools.
- Establishment of the systems of research centers, colleges, institutes of higher learning and other organizations.

- Multiple investment initiatives for applied research and innovation to create added value of innovative services
to citizens.

- Opening the ICT sector to privatization.
- Initiating studies to create incubators and technology parks.
- Initiating ICT challenging initiatives and creating start-up opportunities.

- Initiating a study and a plan of action to provide open access to the public.

Weaknesses
- Fewer number of students enrolled in scientific and technical streams.
- Level of exchange between different actors in innovation, higher education and scientific research is inadequate.
- Research resources are low, 0.4% of GDP for research expenditures.
- Low wages of research teachers and the absence of a permanent mechanism for financial incentives for research.
- Lack of research grants for the best students in 3rd cycle of postgraduate studies.

- Lack of tax incentives or otherwise to encourage private sector investment in R&D.

- Cooperation with international and regional forums in innovation and scientific research still limited.




- No incubators yet for innovation works nor technological poles.

- Poor performance of secondary infrastructure (e.g. electricity).

- Weak demand for scientific research from industry.

- Weak demand for marketing the outputs of scientific research.

- Inadequate regulations and legislation (such as intellectual property, consumer protection, privacy protection, etc.).

- Current lack of encouragement of university and research systems in scientific research and patent registration.

Opportunities

- Great potential for the development of innovation and technology transfer: information industry, cultural
industries, digital applications, green industry and waste treatment, educational services, etc.

- Great potential for creating new industries: food industry, tannery for investment in cattle skins, investment of
gum arabic, etc.

- Public private partnership framework for development, being developed to obtain a catalyst legislative framework
for 2017.

- Strategic geographical location with proximity to Arab, African and European markets.

- Opportunities for international funding in some areas (green growth, renewable energy, waste treatment,
nutrition, etc.).

- Geographical location of Mauritania as a digital center. The uninhabited Sahara is the only point of contact in
West Africa for marine fibers. There is a fiber link between Mauritania and Mali, Burkina Faso and the Niger. Other
networks can be connected towards the North.

- Services provided by ICT for quicker and cheaper access. Technology is now part of the Mauritanian culture.

- Potential of technological innovation in computing and ICTs for development of new services (digital technologies,
big data, cloud computing, e-health, etc.).

- Possibilities to benefit from successful experiences in innovation: pressurising clay bricks, bio-coal, renewable
energy, etc.

- Several international cooperation initiatives.

- Opportunities for technological investments in the production solar energy electricity for households.

Challenges/Threats
- Low Human Development Index.

- Lack of a culture of innovation and transfer of technology among different stakeholders (researchers and
companies).

- Weak Doing Business Index, but significant progress being made.
- High costs of international trade and access to credit.

- Limited domestic market.

- Foreign investment primarily directed towards mining.
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Conclusions and Recommendations

The following recommendations are made:
- Develop a national science, technology and innovation policy.
- Develop special training courses for new graduates.
- Establish technology transfer offices.

- Direct research topics to the needs of the national economy and encourage cooperation with all parties, including
the Mauritanean expat community.

- Join regional and international initiatives in innovation and technology transfer.

- Develop a legal and regulatory framework for partnerships between different innovation actors.
- Build a national innovation system, and develop the applied research and technology transfer.
- Increase funding for scientific research, innovation and provide special incentives.

- Establish a national observatory for innovation and transfer of technology.

- Strengthen the role of civil society.




Chapter 2

Legislation Review for Establishing National Technology Transfer System
in Mauritania

Introduction

Technology transfer is the main driver of economic growth in today’s global economy. Access and use of technology
in economic processes determine largely the competitive position of key players, innovators, researchers, producers,
government agencies and financial institutions.

Overview of selected economic sectors

Chapter 1 offered an extensive overview of the economic sectors in Mauritania. Nevertheless, some important
additional information is presented in this section:

Manufacturing sector

The manufacturing sector contributed on average 8.2% of GDP in the period 2001-2015 %. It employs about 5,000
people. The share of industry value added in real GDP reached nowadays about 6.5-7%, with the creation of more than
250 small and medium industries and enterprises (SMIs and SMEs).

The manufacturing sector is mainly located in Nouakchott and Nouadhibou, and is focused on the valorization of
some local products and import of substitutes. Formal manufacturing activities consist mainly of flourmills and grain
processing enterprises, cement factories, fish processing enterprises, and chemical and plastics industries.

The low level of contribution of the manufacturing sector to GDP is mainly due to three facts: low level of processing
in the primary sector, competition from imported products, and very high manufacturing costs. The constraints facing
the sector include: limited access to investment finance; dominance of trade to the detriment of production; and an
inadequate support to industry with limited State commitment. Furthermore, a local and international weak demand,
an unfavourable business environment despite recent progress, and a large informal manufacturing sector?’ make
things more difficult.

Mauritania intends to revitalize the industrial sector through the issuing of a new industrial strategy?? to encourage
investment and establish a steering system based on public-private partnership. This strategy will determine as priority
the development of an agro-food industry capable of ensuring the rational exploitation of agricultural, livestock and
fisheries products, with the implementation of sectoral strategies. It will also identify other potential areas for the
creation of competitive enterprises. This is going to be achieved by strengthening the capacities for standardization
and monitoring of industry; the development of industrial zones; and the creation of technical structures to develop
the industrial sector, and strengthen technological research and development (R&D) by increasing expenditures
devoted to it.

In the face of these challenges, a certain number of assets characterise the industrial sector, including: a high potential
in various sectors (fishing, agriculture, livestock and crafts), and a tax regime on imports that is relatively simple and

20 According to the National Statistics Organisation.

21 The value added of the informal sector followed an irregular evolution throughout the period (2001-2015) and it employs about
6.8% of the active population.

22 Stratégie Nationale de Croissance Accélérée et de Prospérité Partagée : SCAPP 2016-2030
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little constraining. Furthermore, there are many exemptions and ad hoc arrangements for opening the country to
more foreign competition and improving the competitiveness following the revision of the Investment Code in 2012.

Business climate

The business climate in Mauritania is little favourable, despite the progress of reforms in several areas of investment
promotion (investment code, Nouadhibou free trade zone, trade code etc.). The country was ranked 176 out of 186
countries in 2015 in terms of business climate? and 138 out of 140 countries on the index of competitiveness. The
reluctance of the private sector to invest is predominantly due to restricted liberalization of economic activity, which is
not of sufficient level given the weight of the public sector. It is also due to weaknesses of several services in the areas
of testing, metrology, certification, standards, and industrial property protection (trademark registration, information
and dissemination of patents, etc.), which are of poor quality and do not meet international standards.

However, Mauritania aims to promote a competitive private sector by strengthening public-private partnerships, the
promotion of SMEs, and entrepreneurship and innovation initiatives. In this context, the main driver of inclusive
growth is linked to the promotion of innovation and technology; hence, training, research and technology transfer
programs will be launched, especially for the benefit of the promising sectors, in order to domesticate technology and
support the transformation and industrialization of products.

Agriculture and fisheries sector

The strategic objectives of the development of the agriculture sector include: promotion of a diversified, productive,
competitive and sustainable agriculture, and development of research, and training; and doubling the productivity
and incomes of breeders; and cover, at least, the needs of the country.

Furthermore, and in order to better benefit from the spin-offs of the fisheries sector, it will be necessary to improve the
integration of this sector with the economic sector and to develop a processing industry for its products.

Digital sector

The ICT sector has seen in recent years a significant leap forward. The telecommunications sector accounted for
about 6% of GDP between 2001 and 2015, with a sharp increase in 2010 to 8.1% of GDP following the opening of
the sector to foreign capital. The Regulatory Authority estimates the annual private investments in Telecomm at
$15B?%* . This was due to a number of initiatives, including: development of a national ICT strategy; development of
international submarine cable connectivity; development of national programs for universal access to ICT; integration
of ICTs in administration, education and health; and, establishment of a national ICT observatory to provide the
necessary indicators for steering the sector and assessing its reforms. Mauritania places a particular emphasis on the
development of the digital economy and the generalization of access to ICTs. Growth, while has been remarkable in
recent years, is irregular and insufficient in relation to population growth and employment.

Mauritania’s position on Science, Technology and Innovation

Mauritania, identified as a “factor driven economy” according to the World Bank, has a weak position on key indicators
of science, technology and innovation (STI). This contributes in part to the weakness of the competitiveness index; in
2016, the country ranked 137 out of 140 countries. (Table 1)

23 Http.//documents.worldbank.org/curated/en/38707 1468052 791352/pdf/744540PJPROP1000fficial0Use00nly090.pdf
24 Stratégie Nationale de Croissance Accélérée et de Prospérité Partagée : SCAPP 2016-2030




Table 1 : Mauritania’s ranking on the main STl indices

Indices Ranking
Innovation capacity 1.96 135
Technological aptitude 2.32 133
Availability of latest technologies 3.3 132
Absorption of technology at company level 3.4 134
Innovation and sophistication; 2.36 138
Innovation : 2.20 137
Property Rights 2.7 136
Protection of Property Rights 2.8 134
Availability of behind-the-scenes technologies 3.3 132
FDI and technology transfer 2.4 138
Nature of competitive advantage 2.1 137
Innovation Capacity 2.1 138
Quality of scientific research institutions 2.1 137
Business R & D Expenditures 1.9 138
University-industry collaboration in R & D 3.3 81
Availability of scientists and engineers 2.3 138
patent applications PCT applications / million pop. 0.0 121

Source: World competitiveness index 2016

A number of related market factors causes this weakness and has a direct impact on all STI policy implementation

activities. (Table 2).

Table 2 : Weakness of environmental factors

Indices Ranking
Competitiveness index 2.94 138
Institutions 2.81 135
Infrastructure 2.19 129
Macroeconomic environment 4.02 106
Business dynamism 3.61 128

Source: World competitiveness index 2016

A closer examination of the enabling factors shows that the related education factors are low. (Table 3)
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Table 3 : Weak support mechanisms “Enabling factors”

Indices Ranking
Government procurement of advanced technology products 2.4 133
Higher Education 1.90 138
Education and Skills 1.78 134
Quality of the education system 2.1 137
Quality of Mathematics and Science Education 2.5 132
Country Capacity to Retain Talent 2.9 103
Capacity of the country to attract talent 2.1 129
Availability of risk capital 2.4 135

Source: World competitiveness index 2016

The performance of the STI environment, in terms of strengths and weaknesses, was presented in Chapter 1 of this
report.

Among the recommendations of Chapter 1, two of them appear critical to the process of research, technology transfer
and innovation ecosystem needed by the Mauritanian economy: the establishment of an adequate legal and regulatory
system; and the establishment of national technology transfer offices.

l. Legal and Regulatory Framework for Technology Transfer and Innovation

1.1. Importance of the legal and regulatory framework

Multiple empirical studies suggest that the regulatory framework is a necessary condition to enable businesses to
innovate, improve productivity, and ultimately create jobs?. Furthermore, to implement a policy, three main tools are
commonly available in a functional national system of innovation: programs and initiatives (mainly financed by public
funds), implementing agencies and laws and regulations. (Figure 1)

Figure 1: The three main tools of a national innovation system?®

programs
and initiatives

Implementation Laws and
agencies regulations

25 World Bank, 2014A). «The Unfinished Revolution: Creating opportunities, quality jobs and wealth for all Tunisians. »

-—. 2010a. Innovation Policy: A Guide for Developing Countries. Washington, DC: The World Bank.

-—. 2015 gold Jobs Privileges: Unleashing the Employment Potential of the Middle East and North Africa. Washington, DC: The
World Bank

26 Hahn P zu Kécker GM (2008), The Egyptian innovation system: an exploratory study with Egyptian specific focus on technology
and innovation centers, Institute for Innovation and Technology.
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The analytical framework used for technology transfer (TT) takes two dimensions. The first one transmits knowledge
from research, often formalized in the academic community, to the business sector in terms of intellectual property
rights, and convert it into industrial innovation. And the second one transfers technology within the productive sector
by selling the rights to use a technology, process or product.

1.2. Methodology
The section is divided into two parts.

The first part will be based on a review of the best legal practices for the establishment of an efficient technology
transfer system. The cases in advanced economies, in emerging countries, and in North African countries will be
reviewed.

The second part will examine the laws and regulations directly related to technology transfer and innovation in
Mauritania. It will attempt to assess the legal and regulatory gap, and will distinguish three areas (Table 4): macro-
economic aspects related to the supervision and regulation by public authorities; business aspects; and individual
aspects regarding the actors directly involved in the process of research, innovation and technology transfer ecosystem.

Table 4 : Components of a legal mechanism for research, innovation and technology transfer ecosystem.?

Macroeconomic and regulation Business aspects Individual aspects

aspects

Acquisition of Technology private funding of R & D status of researchers

Environmental Protection public and private partnerships researchers mobility towards
industry

Freedom of expression, translation, | incentive mechanisms for Revenue sharing rules

editing and publishing cooperation

Protection of intellectual property specialized consulting firms

specifications and quality standards | Status of the innovative company

1.3. Examining best practices elsewhere

Although environmental, political and economic systems are different, it is nevertheless useful to examine the legal
provisions governing the transfer of technology process in three categories of countries: in developed countries
(USA); in emerging countries (Brazil); and in developing countries, especially the neighbouring countries (Algeria,
Tunisia, and Morocco).

Developed countries: case of USA

As stated in the previous report 2, many European countries have changed their laws following the American model.
Austria, Denmark, Germany, Norway and Finland recently adopted new legislations to give universities intellectual
property rights related to research results achieved by them, when publicly funded, and to share the financial returns
of these research results. Similarly, in Japan and Korea, recent regulatory reforms of the funding research were also
implemented along these lines. All these policy trends echo the Bayh-Dole Act passed in the United States in 1980.

The Bayh-Dole Act is perceived as a solution of what was considered as a failure of technology transfer policies and
acts. The Bayh-Dole® law has emphasized the “cooperative paradigm” of technology transfer. This paradigm gives
an active role to governmental research laboratories and universities to act in partnership in the development and
transfer of technologies. The most important aspects of the above Act are:

- Universities must work with business units to promote the use of inventions arising from federal funding;
- Universities must share revenues with the inventors; and,

27 Abdelkader Djeflat, Legislation Review for Establishing National Technology Transfer System in Mauritania, ESCWA 2017

28 ESCWA (2016) Technological innovation and technology transfer in Mauritania

a project to create a national technology transtfer office in Mauritania, ESCWA Report, 85 pages

29 The Bayh-Dole Act: Selected Issues in Patent and policy and the Commercialization of Technology, Congressional Research Service,
Wendy H. Schacht, 16/03/2012.
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- Universities have property rights over inventions, even if the money comes from the federal government or other
funders, and must apply for patents on their inventions. However, in the case of strategic innovation, the funding
agency may require full rights to the invention.

In 1986, the Federal law on the transfer of technology made technology transfer the responsibility of every scientist
and engineer working in research laboratories of the Government. These policies have had a huge impact in terms of
technology commercialization and economic growth.

Emerging countries: the case of Brazil

In 1994, Brazil became part of the Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS). The
enactment of the Patent Law in 1996 and the Act on the protection of plant varieties in 1997 soon followed, coupled
with several important steps to align the Brazilian laws on intellectual property to international standards.

In addition, Brazil adopted a number of measures clarifying the rights and obligations attached to intellectual property
developed by university researchers. As a general principle, researchers are entitled to a “bonus” for inventions that
are successfully commercialized, which does not exceed one third of the total value of the marketed product. The
Ministry of Science and Technology issued a number of guidelines for universities and other agencies regarding the
distribution of funds resulting from the commercialization of research results since the early 2000s. Other laws to
improve the framework conditions for innovation (improved intellectual property rights, incubators of technology
commercialization and links between businesses and universities) were also introduced. However, it is the Law on
Innovation and Scientific and Technological Research in 2004 that solved the technology transfer issues. The purpose
of this law was to create the legal framework necessary to improve Brazil’s ability to generate and commercialize
technology. One of the goals of the 2004 law was to increase private sector access to resources and expertise, through
mechanisms such as public-private partnerships, technology transfer offices and simplified licensing and intellectual
property processes. It includes provisions on incentives for innovation and scientific research, and encourages
cooperation between the public and private sectors in R&D.

Further, the Property Law extended tax credits for R&D companies, a strategy designed to increase Brazil's competitiveness in
attracting investment in global business R&D *. This was extended later to companies in the Information Technology sector®'.

For Brazilianresearchers employed by publicinstitutions, the new Innovation Law enhances the innovative environment
by offering incentives to promote partnerships in the R&D field. Researchers will thus have the opportunity to work
in other institutions during the time necessary for the conclusion of joint projects, while continuing to receive their
regular salaries. In addition, researchers will be allowed to request unpaid special leave if they decide to get involved in
starting a business in order to develop and commercialize new technologies. The benefits of the commercialization of
intellectual property are thus shared between researchers, public institutions and private companies. This stimulates
collaboration between academic institutions and industry 32.

The Innovation Law also requires that universities to create “technological innovation offices” designed to handle the
management of technology generated by researchers, particularly in relation to intellectual property licensing.

Countries in the North Africa: Algeria, Egypt, Tunisia and Morocco
Algeria

Algerian legal system for research, innovation and technology transfer has seen a turning point with the 1998 Act. Prior
to that, it has gone through several regulations, in an attempt to resolve the issues of IP protection, international law
for technology transfer etc., since its industrialization model is based primarily on the massive buying of technological
products and services from abroad. The current system consists of laws, decrees and orders both directly and indirectly
linked to technology transfer issues, scientific research and innovation.

%0 Gupta, N, Weber, Ch., Pena V., Shipp, S. and Healey, D. (2013) «innovation policies of brazil», Institute for Defence Yearly - IDA
Paper P-5039, September

3T Marsiglia Law Firm. 2013. Brazilian Information Technology Market and Related Legal Incentives. http.//www.marsiglialaw.com/
brazil-tax-technology-law.html.

%2 Reichelt, K.M. (2006) University technology transfer and national innovation policy: success stories from Brazil, Colombia and
south Africa IIPI,- International Intellectual Property Institute, Washington, DC.




Laws

The most important laws are: Law 98-11 of 22 August 1998, known as Law of Orientation and Program for the Five-
Year Projection plan on Scientific Research and Technological Development (1998-2002), amended and completed by
the Law on Higher Education 3; and Law of May 2007 amending and completing the previous 1998 law; and Law 15-21
of 30 December 2015 laying down guidelines for scientific research and technological development.

Regarding intellectual property, a set of ordinances constitute the legal framework. These are related to legal deposit®;
copyright and neighbouring rights %; branding ®¢; and patenting .

Decrees

Decree of 13February 2002 fixed the nomenclature of expenditure on scientific research and technological development
subjectto financial control a posteriori.

Overall, the provisions in these laws covered major aspects, such as:

- Establishment of appropriate mechanisms for mobility of researchers between higher education and training
institutions and research entities, organizations and enterprises, in accordance with the legislation and regulations
in force.

- Researcher can be seconded to subsidiaries created by the research institution for a period of 5 years.

- State provides material and financial resources necessary for the implementation of scientific research and
technological development, but research institutions can also benefit from revenues for commercialized results,
from income and subsidiaries they may have created, and research contract with external entities such as
enterprises. In addition, they can generate income through provision of services, from private funds, international
cooperation and donations and legacies.

- Credits on scientific research and technological development are granted: to national research programs
conducted within research centers and laboratories, to entities and research organizations, to higher education
institutions, and to public or private companies conducting R&D activities.

Egypt

Egypt has made in recent years a significant progress in improving its legal system regarding its research innovation
and transfer of technology ecosystem. Progress was made particularly in terms of protection of intellectual property
rights through the revised 82/2002 law which reflects the main provisions of TRIPS Agreement and the creation of
economic courts by the law 120/2008 3.

Other laws, which are essentially within the incentives process include: new law to encourage private companies to
allocate a portion of their profits to research and development; new legislation which provides incentive mechanisms
to encourage researchers linked to the results of their research; and new legislation allowing researchers to establish
their own business and work in it for a limited period of time

Furthermore, new forms of governance are introduced as new legislation requiring local authorities (governors) to have
their local councils of science and technology linking universities and research institutes to the community and to industry.

Tunisia

In Tunisia, several steps can be distinguished in the evolution of legislation on research innovation and transfer of
technology. In the 1990s, Law No. 90-111 of 31 December 1990 on the establishment of the technology promotion
and technology control funds (FOPROMAT)®* was enacted. However, legal and regulatory instruments were not
truly developed until the enactment of the framework law on scientific research and new guidelines issued by the
IX Plan (1997-2011)%. These laws focus on the role of research, including in the business sector, to improve the

33 \u la loi n° 99-05 du 18 Dhou El Hidja 1419 correspondant au 4 avril 1999

% n°96-16, du 02 juillet 1996

35 n°03-05 du 19 Joumada El Oula 1424 correspondant au 19 juillet 2003

%6 n° 03-06 du 19 Joumada El Oula 1424 correspondant au 19 juillet 2003

57.n° 03-07 du 19 Joumada EIl Oula 1424 correspondant au 19 juillet 2003

% However, despite these efforts, Egypt is currently lagging behind many countries in the Middle East and North Africa in the pro-
tection of intellectual property rights. The study (ESCWA (2015 - Policies for the Establishment of an Efficient System of Innovation
and Technology Transtfer in Egypt) ranked 110 in terms of protection of intellectual property in 2014/2015.

%9 Boubaya, M. « Etat des Lieux en Tunisie : Acteurs, Cadre Législatif et Instruments Financiers d’incitation des PME a I'lnnovation
en Tunisie ». Rapport réalisé dans le cadre du programme d’appui de I'Union Européenne pour la région de la PEV-Sud. 2014

40 jbid ; and, Ministere du Développement Economique (1998). Neuvieme plan de développement 1997-2001. Tunis (Tunisie) :
Ministére du Développement Economique., Tunis 1998, 50 pages
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competitiveness of the economy and its adaptation to technological progress. These efforts were codified in the
enactment of Orientation Law 96-6 of 31 January 1996 on scientific research and technological development, already
provided by the VIII Development Plan. Research missions assigned to higher education were better specified in the
2000 and especially the 2008 Act.

These legislative efforts allowed Tunisia to undertake a deep restructuring of the national R&D system, particularly
through the creation of laboratories and research units in the Public Research Establishments, the Public Institutions
of Health and in Higher Education Institutions and Research.

Furthermore, Researcher Decree No. 2001-2750 of 26 November 2001 laid down the criteria and conditions of sharing the
revenue of patents between the researcher and his establishment; and in the field of ICT, the Incentive Plan for Creativity
and Innovation in Information and Communications Technology was established by Law No. 2010-18 of 20 April 2010.

Regarding intellectual property rights, the Tunisian legislation was put in place 15 years ago and currently covers all IPR
aspects, namely: industrial property (patents, trademarks, industrial designs, integrated circuits configuration diagram);
plant varieties; appellations of origin and geographical indications; and finally the literary and artistic property.

Moreover, two legal instruments are important to mention: Law 2000-84 of 24 August 2000 relating to patents
and Decree 2001-2750 of 26 November 2001 laying down the criteria and product-sharing arrangements, for the
exploitation of the invention or discovery patents accruing, to the institution or public company, and to the public
official researcher author of an invention or discovery.

Tunisia has also signed many bilateral and international agreements and treaties directly or indirectly affecting
intellectual property: As a WTO member, Tunisia has ratified the TRIPS Agreement; It has also ratified to the Treaty
of Patent Cooperation Treaty *' in 2001; and has taken steps to increase the patents to its territory by signing a
validation agreement with the European Patent Office in 2014. This agreement aims at simplifying access to protection
in Tunisia by European patent owners. In addition to this legal and contractual tool, Tunisia has created specific related
institutions such as National Institute for Standardization and Industrial Property, Tunisian copyright protection agency
and National Council for fighting counterfeiting*.

Morocco

In Morocco, the protection of industrial property at the national level is governed by the provisions of Law 17-97 on the
Protection of Industrial Property as amended and supplemented by Law 31-05. This law provides for the protection of
industrial property rights in accordance with international standards under the various international treaties to which
Morocco is a party.

Morocco has also agreements with the World Trade Organization, in this case of TRIPS Agreement, agreements with
World Intellectual Property Organization, namely the Trademarks Treaty, and the Free Trade Agreement between
Morocco and the United States. Moreover, a number of laws regulates the innovation and research system, some of
them are listed in box 1.

Box 1: List of laws in Morocco

Law No. 01-00 on the organization of higher education in Morocco

Law No. 55-00 on Finance, National Fund for Scientific Research and
Technological Development

Dahir No. 1-05-152 for reorganization Superior Council of Higher Education

Decree 01/02/2330 for establishing the configuration and operations of the
national Commission for Higher Education Coordination

Law No. 80-12 on the national Assessment and insurance Agency quality in
higher education and scientific research.

Source: Report on the National Moroccan innovation system*

4T The Patent Cooperation Treaty is an international registration treaty with about 150 Contracting States. It allows simultaneous
protection of an invention in a large number of countries by filing a single «international» application instead of filing multiple separate
national or regional patent applications. However, the granting of patents remains under the control of national or regional patent
offices the «national phase».

42 Rhein, A. and Checkki, A.J. « Etude Stratégique du Systeme de Propriété Industrielle en Tunisie » Bleger-M. Rhein -Poupon, Easy
Consult, 2014 ; and, OCDE « Examens de I'OCDE des politiques de l'investissement : Tunisie ». Paris : OECD Publishing, 2012.

4 ESCWA (2016) Technological innovation and technology transtfer in Mauritania, a project to create a national technology transfer

office in Mauritania, ESCWA Report, 85 pages




Conclusion

Through examining these different experiences related to the process of research innovation and technology transfer,
it is clear that there are common practices, and other practices relevant to the level of development and specificities
of different countries. A common analytical framework can nevertheless emerge. (Table 5).

Table 5 : Common Country Assessment framework*

Laws protecting
intellectual property

Laws structuring the
training and research

Laws on business
environment

Financial resources related
laws

Laws on intellectual
property specific to the
country

Laws of guidance of
research and innovation

Laws on research
orientation and innovation
in industry

Laws on the financing of
research and innovation
(public)

Adherence to international
conventions

Law of the research
steering system

Laws on the industry
research interface

Laws on the mobilization
of private financing

Laws deriving from the
signing of international

Laws structuring the
research system (lab, units,

Laws relating to the
company’s involvement in

Laws relating to the use of
resources

agreements centers) the TT and innovation

Law on Public-Private
Partnership

Incentive laws for
researcher

1.4. Existing legal and regulatory framework in Mauritania

1.4.1. Laws and regulations directly related to the ecosystem of research, innovation and technology transfer

The previous study, as seen in Chapter 1, identified a number of weaknesses and deficiencies regarding the legal
framework*s.

Macro-economic aspects

As stated earlier, there has been a significant progress in Mauritania in the fields of science, technology and innovation;
nonetheless, there are still many barriers between different actors in these fields. On the other hand, the establishment
of partnerships between research, technology and innovation entities and public and private institutions remains
problematic. A whole set of existing laws and regulations do not appear to be of acceptable standards, while others
are virtually absent.

Mauritania has no laws of intellectual property. However, the opening of its economy and the influx of foreign
investment required the country to protect the intellectual property rights. According to ministerial sources *, the
texts and the structures responsible for intellectual property are scattered in different legal instruments and work
haphazardly. In general, low enforcement appears to be the main reason to infringements of intellectual property
rights. Moreover, the fight against counterfeiting, for example, does not seem to be a priority.

To overcome this handicap, Mauritania had to join a number of treaties and conventions. The Department for Industrial
Development of the Ministry of Commerce, Industry and Tourism*’ is responsible for developing and monitoring
the implementation of national policy, protection and enhancement of industrial property. It is also responsible for
supporting and promoting technological innovation, research and transfer of technology.

4“4 Abdelkader Djeflat, Legislation Review for Establishing National Technology Transfer System in Mauritania, ESCWA 2017

4 ESCWA (2016) Technological innovation and technology transfer in Mauritania a project to create a national technology transfer
office in Mauritania, ESCWA Report, 85 pages

46 Ministry of Trade, Industry and Tourism Five-Year Action Plan for the Development of the Trade, Industry and Tourism Sectors:
2016-2020, Interim Note, November 2014

47 For copyright, the protection is with the Department of Cultural Co-operation and Copyright Protection of the Ministry of Culture
and Islamic Guidance.
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Business aspects

The business sector suffers from several matters:
- Absence of legislation to stimulate the private sector to finance scientific and technological activities;
- Absence of legislation on the promotion of specialized consulting firms in the business of production and services;
- Absence of a law on public-private partnership-oriented research and innovation;
- Absence of a legal framework of organization and incentive for cooperation between research institutions and
industry; and
- Absence of legislation defining the characteristics and the status of the innovative company.

The diagnostic analysis made in 2013 by the Mauritanian Centre for Policy Analysis brought to light the strong impact
of the complex environment on entrepreneurship in Mauritania, which makes the whole idea of starting a business
difficult. The uncertainty factors are high and drive away potential entrepreneurs, especially the young, who would
rather seek employment in the public service or in already established enterprises. The constraints are of economic,
political, and financial nature. There is a strong need to help and support business creation structures. The weakness
of entrepreneurship and business culture is reflected through a weakness of the university-business relationship.

Individual aspects

Concerning the researcher (both full and part-time university professors/researchers), the current legal framework
does not allow a long-term mobility in a company, in another laboratory or in a foreign institution. Furthermore, there
are no clear rules of revenue sharing between the researcher and the university when a discovery is licensed and
becomes a marketable product.

In spite of all these weaknesses, there some strengths worth mentioning, and showing that Mauritania has a number
of advantages in terms of legal framework.

Protecting Intellectual Property

Mauritania is a member of the World Intellectual Property Organization (WIPO). It is one of the 16 member countries of
African Organization of Intellectual Property*. Its current regulation in force concerning intellectual property is based
on the Bangui agreements signed in 1977%.

Due to its accession to the WTO, it has adhered to the TRIPS Agreement in 1994%. It also acceded to the Patent
Cooperation Treaty, which allows it to seek patent protection for an invention simultaneously in a large number of
countries by filing an “international” patent application. Mauritania has also signed the Paris Convention for the
Protection of intellectual property.

In technical regulations

The country has a dozen standards made mandatory (edible oils, mineral water and flour) and laws, codes or other
instructions initiated by government departments or public institutions. The Directorate of Standardization and Quality
Promotion has a functional National Metrology committed to quality laboratory services, with an ongoing certification
to ISO 17025. However its activities are concentrated in the areas of weights and measures for legal metrology
(control of consumer products), and the connection and calibration of measuring instruments for industrial metrology
calibration scales, gas pumps, instruments measuring the benefit of industrial plants and mining companies.

In scientific research

Decree No 2006-126 of 11 December 2006°' concerning the status of professors/researchers and academics university
hospital and Laws of Higher Education, 2010 (Act No. 2010-043) July 21, 2010%, contain institutional provisions and
regulatory instruments, allowing the opening of the university towards its geographical environment and allowing
some modes of incentives for researchers. The Law also contains elements of a systemic relationship through the State
program contracts with institutions of higher education (Article 2). It also regulates the relationship that a university
need to have with its environment (Article 13), and in particular the commercialisation of its patents to make them
marketable products.

48 http://www.aripo.org/

4 http.//www.wipo.int/wipolex/en/other_treaties/details.jsp ’treaty_id=227

%0 https.//www.objectif-import-export.fr/fr/marches-internationaux/fiche-pays/mauritanie/reglementations-propriete-intellectuelle ?&-
accepter_cookies=oui

°T http://www.rimgerddes.org/wp-content/uploads/2014/01/JO1134.p

2 http://anac.mr/ANAC/JO1/2010/1224 % 20fr % 20sc.pdf




Institutions regulating instruments

National Council for Higher Education and Scientific Research is the regulatory body (Article 6) which simultaneously
evaluates scientific research, and the efficiency and effectiveness in relation to its administrative, educational,
scientific research and governance aspects. The other body dealing with related topics is the Scientific, Pedagogical
and Research Council®® (Art.27)

Mechanisms of incentives for researchers

A certain degree of freedom is given to higher education institutions. Article 46 stipulates that public scientific research
institutions are administrative bodies with legal personality and administrative and financial autonomy. Incentives are
provided and an appropriate tax system (Law 62) is set up to encourage higher education and research institutions to
achieve their goals. These are granted under the Finance Law.

Another category of professors/researchers, “the technologists”, under the 2006 Decree, participate in scientific
development in conjunction with social and economic sectors, and can also contribute to cooperation between
industrial research, academic research and the productive sectors. These teachers receive remuneration determined
by their contract of participation in the research program in question. In case of positive outcome of the program, they
receive a premium proportional to their technological contribution in the program, which will be determined by the
operating contract of the said technological discovery.

The 2006 Decree provides for mobility of teachers (Art 23): A delegation to technological professors/researchers is
granted for a period equal to more than four years for training contracts, technology recycling or transfer. Furthermore,
the 2010 law also provides for mobility of researchers to the productive sector (agriculture, industry, services, etc.),
without loss of job at research institute/university.

However, some limitations and weaknesses exist and need to be resolved, such as low status of enterprises in the
system, implementation of an autonomy principle that can be sometimes virtual, and unclear rules of income sharing
between the researcher and his/her university.

1.4.2. Laws indirectly related to technology transfer and innovation

These laws could contribute a great deal to improve the ecosystem of research, innovation and of technology transfer.
They include an investment code®* with a broad scope, laws on procurement activities®, law on banking regulations®,
and laws relating to the activities of leasing and insurance and reinsurance®. In addition to that, sectoral laws and
legislation on mining®® and legislation on ICTs*® can be included.

List of recommendations for the review of legislation

The following recommendations were discussed during a workshop held in Mauritania on 20th December 2016. It
was conducted by ESCWA, in partnership with the Islamic Educational, Scientific and Cultural Organization, and the
Ministry of Higher Education and Scientific Research in Mauritania, and attended by 30 participants from ministries,
universities, research centers, business and industry, and other stakeholders related to innovation and technology
transfer.

Legislative framework.

Itis necessary to speed up the establishment of the legal and regulatory framework to identify the relevant stakeholders
of the technology transfer process on one hand, and the establishment of partnerships between these entities and
public and private institutions on the other. This requires the promotion of cooperation and partnerships between the
various actors in the field of research and innovation. Without these partnerships, it will not be possible to benefit
from the outcomes of scientific research innovation and technology transfer.

% Conseil Scientifique, Pédagogique et de recherche

% http://www.ambarim-beijing.com/Mauritania % 20Investment % 20Code. pdf

% http://www.droit-afrique.com/upload/doc/mauritanie/Mauritanie-Code-2010-des-marches-publics.pdf

% http.//www.droit-afrique.com/upload/doc/mauritanie/Mauritanie-Loi-1993-22-recouvrement-creances-bancaires. pdf
57 http://www.droit-afrique.com/upload/doc/mauritanie/Mauritanie-Ordonnance-2007-20-bancaire.pdf

%8 http://www.droit-afrique.com/upload/doc/mauritanie/Mauritanie-Code-2008-minier-MAJ-2014.pdf

%9 http.//www.wipo.int/edocs/lexdocs/laws/en/mr/mr007en.pdf
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At the macro-economic level

- Have an active intellectual property rights law, an operational legal framework, which goes beyond the TRIPS
agreement, and is adapted to the protection of indigenous, local and traditional knowledge. The IPR should include
all related issues like copyright and related rights;

- Have legislation governing technology acquisition contracts for the purchase of means of production and
equipment, in order to ensure the transfer of knowledge into the country;

Evolve legislation, which sets quality standards and specifications and laws related to the protection of the
environment and the acquisition of clean technologies;

Review laws relating to the investment environment to integrate in it technology transfer and innovation
components. Thus, foreign direct investment (FDI) will be able to find national capacities in terms of first-class
skills that can undertake R&D activities at an advantageous cost.

- The recent creation of the Innovation Support Unit® in charge of coordinating between the various key-players of
innovation is a decisive step in this direction. The objective of the initiative is to link the higher education activities
to the needs of the economy and society, and to lay the foundations for scientific research taking into account
the development challenges of the country. The 2010 law is a good instrument in this respect. It is nevertheless
research oriented; it is important to make it evolve towards a law on research, innovation and technology transfer.

At the company level

- Encourage and support research, innovation and technology transfer activities through the exploitation of
research outcomes, technology transfer and patent exploitation by industrial companies through the innovation
support units.

- Develop legislation to encourage the private sector to support research and development activities through taxes
incentives. More generally, it is useful to provide in the legal framework the establishment of appropriate direct
and indirect financing mechanisms for the benefit of innovative enterprises.

- Develop legislation on public-private partnerships geared towards research innovation and technology transfer
ecosystem: a legal framework for public-private partnerships, which is currently being put in place, should integrate
in a decisive way these components.

-Develop alegal frameworkto encourage companies to cooperate with the university and other research institutions.
This framework will also determine the characteristics and the status of innovative companies and their rights and
obligations. It should define, in particular what a young innovative company is. This type of companies will have to
meet certain criteria: (i) size criteria (very small or small and medium enterprise, according to local legislation, i.e.
generally less than 15 employees); (ii) R&D criteria (to carry out R&D); (iii) Expenditures criteria (incurred expenses
to represent at least 15% of total expenditure of the company); and (iv) innovation criteria (to have an innovative
activity of interest to the national economy).

- Support and grant aid for the creation of innovative enterprises, setting up support mechanisms for research and
innovation in enterprises and the development of companies’ capacities and competences in the field of technology
transfer, innovation and R&D. These support mechanisms may include training R&D personnel, undertaking of an
innovation diagnosis or any necessary expertise required.

- Develop legislation to include specific advantages for young innovative company, such as tax exemptions, support
and sponsor innovative projects, and stimulate the creation of start-up companies with high benefits.

- Develop legislation for the promotion and greater involvement of specialized consulting firms in the business of
technology transfer and innovation services.

In the long term, the objective is to organize innovation within the sectors, through the setting up of sectoral innovation
systems, in order to facilitate innovation, while a properly structured and well-functioning National Innovation System

50 Centre d’Appui a la technologie et a I'innovation. http://fr.ami.mr/Depeche-36679.html




is being put in place. The purpose of these sectoral innovation systems in industry are to promote the competitiveness
of industrial enterprises and to improve general economic and social conditions.

At the individual level

This part covers both the researchers within the university and the researchers outside academia, namely in industry.
The law should take care of these two types of profiles.

- Regarding the academic researchers, it is important that the legal framework permits their mobility, in national or
international institutions, without loss of benefits and career advancement.

- It is important to promote the mobilization of national competences living abroad for an effective participation in
the innovation process.

- The legal arrangement will have to clarify the rules of income sharing between the researcher and the university,
and to define the rules of intellectual property of inventions. These rules should be clearly integrated within the
intellectual property and technology transfer policy of the university.

- A strategy based on awareness raising, training and compliance with intellectual property rules is a priority in this
respect, to guarantee the quality of the products of Mauritanian producers and exporters.

- Full and part-time researchers, in a position of detachment, need to be authorized to participate in their personal
capacity in the creation of companies and/or to take shares in companies whose objective is to exploit their patents
or the valorization of their research work, linked to an industrial activity.

- This authorization must be granted in execution of a contract with the institution to which the researcher belongs.
However, this participation may not exceed a period of 5 years, in accordance with the legislation in force. Full and
part-time researchers in a position of secondment who do not return to their home institution in order to keep their
interests in the company can claim the status of associate teacher or associate researcher in their home institution.

Given the review of the laws mentioned above, it seems useful to distinguish two types of actions: the first one is to
amend existing laws and legal instruments to become more appropriate for technology transfer and innovation; and
the second one is to create a new legislative framework.

In more details, the first category of laws, which require a revision in the direction of better dealing with the issue of
research, innovation and technology transfer ecosystems, include:

- Legislation on laboratories and research units to enhance their orientation towards innovation.
- Legislation on doctoral schools and greater openness towards business.

- Legislation on teaching and research more orientated towards national needs and priorities.

- Legislation on the researcher’s status in academic institutions.

- Legislation on the imports of scientific and technical equipment.

The second category of laws and a legal mechanism to be created, include:

- Intellectual Property Rights legislation
- Technology Transfer Laws
- Legislation on the doctoral students in enterprise

- Legislation on the young innovative company

- Legislation on the status of researchers in business,




—

In the light of all these elements, the elaboration of a new law on research and innovation, which will bring together
all the legislation scattered throughout the various texts, is highly recommended. This will be a major turning point in
the direction of transfer of technology, research and innovation. It is proposed that a high-level commission to study
the various elements with the help of experts for its development.

Il - Establishment of an Office of Technology Transfer in Mauritania

Among the strategic development axes, Mauritania aims to bring higher education closer to the current and future
needs of the economy. This implies the reorientation of the offer, but also the strengthening of company-university
relations with a greater professional approach of the sectors, and the opening up of the university to the business
sector. This will be reflected by an increase in the numbers of science and technology disciplines and students in
secondary schools and at universities.

In this regard, a series of recent initiatives were launched, and contribute to enhancing the scientific and technological
policy and innovation. These are the establishment of the National Council for Higher Education and Scientific
Research; and, the establishment of the National Agency for Scientific Research and Innovation, the creation of the
Support Innovation Unit, and the development of the 2025 National Strategy for Higher Education and Scientific
Research.

In this part of this chapter, the best practices in the establishment and operation of National Technology Transfer
Offices (NTTO) in a number of countries are examined.

2.1 The Technology Transfer Office

A Technology Transfer Office (TTO) is an institutional mechanism created to encourage interaction between the
university and private sector institutions, enterprises and government. According to Reichelt®!, the creation of a TTO
stems from the need to improve the efficiency of academic performances, to bring more effectively innovations to the
market, and to promote local economic development. This will contribute to meet socially important needs, such as the
fight against poverty and youth unemployment. The transfer and licensing of technologies and proprietary knowledge,
can contribute significantly, not only to economic development such as increasing business competitiveness, but also
to the well-being of society as a whole. Several actors are involved in the NTTO and are part of the STI ecosystem
(Figure 2)

Figure 2: Actors of a national technology transfer office®?
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To sum up, the activities of technology transfer offices include: search and receive reports of invention, present
inventions to potential funders, decide on the inventions to be developed through external funds, submit patents
(after studying their feasibility), contact companies likely to be interested in patents, and negotiate and manage
licensing agreements. This is in addition to capacity building, and identification of industry needs and linking them
with research centers and academia.

Technology transfer offices are also responsible for the supervision of patent applications, registration of revenue and
expenditure and preparation of annual reports for the Government.

According to WIPO, NTTO can help achieve several objectives: economic growth through innovation and technology
transfer, improvement of the creation and creativity, development and economic exploitation of products and services
based on innovation for social, economic and cultural purposes. They can also help to leverage existing national
resources, in particular skills and human resources. Getting effective network between the NTTO of a region could
help foster collaboration on IP and technology transfer between regional stakeholders as well as with foreign partners.

It is important to situate the NTTO in the ecosystem of innovation: it is part of the organization, along with other
“bridging institutions” (clusters, IP hubs, incubators, technology parks and other intermediaries). The NTTO therefore
has a well-defined role and a specific place in the value chain of technology transfer process as shown in the diagram
(Figure 3).

Figure 3: The role of NTTO in the value chain of innovation®
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2.2. International best practices of national technology transfer offices

In this brief survey of best practices of NTTOs, the cases of advanced countries (such as USA and France), of emerging
countries (Brazil and South Africa) and, finally, the case of a selected group of Arab countries (Egypt, Tunisia and
Lebanon) will be presented.

In advanced countries
i - Case of United States of America

US universities have created and developed NTTOs over the past 30 years. These offices have their own operating
framework, their proper environment in which they operate, and university characteristics where they are located. The
Bayh-Dole Act of 1980 has prompted more than 250 universities to create some form of technology transfer offices to
find a way for their research to reach the market®.

Most US universities have today a TTO. Some are composed of people trained at the university, while others
subcontract external experts to facilitate exchanges with private partners. Moreover, different transfer policies
exist: some universities dedicate TTOs solely to negotiating and licensing their patents and the exploitation of their
inventions by companies, while others are tasked to create partnerships further upstream and obtain contracts with
industry on research projects. Several names are found: Office of Technology Transfer (OTT), Technology Development

8 Abdelkader Djeflat, Legislation Review for Establishing National Technology Transfer System in Mauritania, ESCWA 2017
64 Stevens AJ. The enactment of Bayh-Dole. The Journal of Technology Transtfer, January 2004, Volume 29, Issue 1, pp 93-99
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Offices (TDO), License and Commercialization Offices (OTL, OTC)®. Regarding funding, only 16% of the offices are
self-financed, and can cover their operating costs, net of patent and distribution fees®®.

The examples of Massachusetts Institute of Technology and Boston University are presented below.

The Massachusetts Institute of Technology (MIT) has an entrepreneurial orientation. Its research activities involves
about 5,000 people, including over 1,000 professors. The TTO, which has significant resources, is divided into several
teams: a “sponsored collaboration research” team, involving about 20 people, dealing with partnerships with industry;
the “liaison” team of an equivalent size takes care of connecting the industrialists with the MIT researchers, and the
“Licensing” (TLO) team, of about 30 people, handles all patent, licensing and inventions commercialization issues.

The TLO studies whether or not to file patents, and enhances the relationships with manufacturers for 3000 patents
held in its portfolio. The guiding principle is that intellectual property will exclusively held at MIT and only licenses
are negotiable. In 2011, the TLO conducted 632 invention disclosures, obtained 150 patents, and negotiated some 79
licenses. Twenty-six young innovative companies have emerged through MIT technologies licenses negotiated by
TLO. The gross revenue of TLO is about US$85M, achieved through three types of contributions of equal importance:
the inventors (MIT entrepreneurs), the departments (engineering, sciences, etc.) and the reserve and investment fund
(“MIT endowment “)?7.

The Boston University and its Office of Technology Development (OTD). The OTD consists of a team of business
developers and a team responsible for intellectual property and licensing. The manager of OTD or by a researcher
of the university identify the innovation, which will be then relayed by the executive director or one of the “chargé
d’affaires”. If the latter deems it necessary to file a patent, the team of licenses and intellectual property takes over. Once
the patent is filed, if the strategy is to sell the technology to an existing company, the team of contract management
deals with the negotiation. Once the two parties (inventors and companies) agree on the financial terms, a “deal
memo” is completed and sent to the licensing department, which develops the licensing agreements and negotiates
the final clauses.

ii - Case of France

In France, there are Technology Transfer Acceleration Companies (TTAC) that are a group of valorisation organisations.
These are private organisations, whose shareholders are higher education institutions and research organizations
holding 67% of share capital, with 33% of the remaining capital being held by the Caisse des Depots et Consignations.
Created to end the fragmentation of existing valorisation organisations, they group all valorisation teams of university
sites at the level of a territory, which is a one stop-shop for companies interested in the results of public research
conducted in universities. TTAC have a threefold mission: to finance maturation stages of an invention; to prospect
and create links with companies likely to develop innovation; and to ensure valorisation services to local actors of R&D
that create scientific and technological value added. There are currently nine operating TTACs in France.

On 31 December 2014, the TTACs managed 808 projects that have reached “maturation” or were maturing, with 672
patents filed and 120 licensing agreements of concessions issued at the end of maturation; and 49 start-ups created.

In emerging countries
i. Case of Brazil

There are a number of success stories in the university technology transfer in Brazil, where TTOs managed to establish
connections with industry. Such successes are found in several universities®. The case of the University of Campinas
(UNICAMP) in Sao Paulo state, and its technology transfer office known as INOVA, created in July 2003, will be examined.

INOVA was specifically created to strengthen the ties between the university and the market and to manage
intellectual property rights. Since its creation, it signed licensing agreements with several private companies for the

5 http.//iipi.org/wp-content/uploads/2010/07/UniversityTechTransfer_072507.pdf The Treglia, Mynard A, (2013), Issues and Technol-
ogy Transfer Challenges in the US.

% Irene Abrams, G.L. (2009). How are US Technology Transfer Offices and Tasked Motivated - Is It All About the Money? Research
Management Review, Volume 17, Issue 1.
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commercialization of 22 technologies for a period ranging between 10 and 15 years. UNICAMP plans to manage 100
licensing agreements in the following years. In 2005 alone, INNOVA submitted 66 patent applications at the National
Institute of Industrial Property. The INOVA office structure employs 30 people, including a manager, part-time transfer
agents, and students responsible for the analysis of patent and market analysis.

The model used by UNICAMP includes the development of the patented invention into a marketable product, and the
licensing of the invention in the same agreement. UNICAMP generally negotiates fees that vary between 2% and 7%
based on the gross income or net income. A third of the royalties received by UNICAMP are distributed to inventors
in order to promote new inventions.

Now, other universities in Brazil and elsewhere seek to use UNICAMP as a model.

ii. Case of South Africa

Institutional TTOs are a relatively new development in South African universities and research organizations®. They
were created in the late 1980s and are currently found in six universities, but are progressing relatively well. Several new
TTO have been recently introduced or are being launched. Licensing and spin-off companies are gradually increasing.
A dynamic organization of stakeholders provides a platform for networking and for professional development, and
several links have been established to strengthen collaboration between research and technology and industry?.

Generally, the objectives assigned to the Innovation Office (10), which is the focal point through which innovation is
stimulated, include provide a specialized function to advance innovative research leading to patents, and innovative
products and processes leading to an intellectual property. They also concentrate their efforts on: supporting
researchers in the negotiation process; negotiating licenses and other agreements; managing existing innovation and
commercialization agreements; setting performance benchmarks for the university; identifying new opportunities for
innovation and marketing; protecting intellectual property; commercializing new technologies and research results;
developing human resources in the field of innovation and marketing; developing and maintaining networks and
external relations; developing policies and guidelines relevant to innovation and marketing; and finally, establishing
and developing spin-offs (incubation).

An example of the University of Stellenbosch TTO is given below.

The University of Stellenbosch: This University has always been a pioneer in technology transfer’. Its TTO, INNOVUS,
is responsible for the transfer of technology and development of new business derived from inventions produced
by university researchers. INNOVUS comprises an executive director of innovation and marketing, a director of
intellectual property, and a general manager, among other partners within and outside the University.

The distribution of income from the commercialization of intellectual property is: 12% of gross income are allocated
to the university to cover costs; out of the balance which represents the net income, 50% are allocated to the inventor/
creator, 25% to the environment where the inventor/creator works, and 25% to a central account of the university for
future investments in research infrastructures, equipment and so on.

In addition, the University has been able to create a private company, Unistel Group Holding Ltd., which operates in
cooperation with INNOVUS for the marketing activities by creating start-ups.

In the countries of the Arab region: Egypt, Tunisia and Lebanon
i. Case of Egypt

Egypt is a pioneer regarding the establishment of technology transfer offices in the Arab Region’. In 2010, the first
wave of TTOs was launched, with four TTOs starting with the American University in Cairo. TTOs link the research

% Wolson R. 2007. Technology Transfer in South African Public Research Institutions. In Intellectual Property Management in
Health and Agricultural Innovation: A Handbook of Best Practices (eds A Krattiger, RT Mahoney, L Nelsen et al.). MIHR: Oxford,
UK, and PIPRA: Davis, USA Available online at www.ipHandbook.org.
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and innovations from academia to industry. They align their action with the Egyptian national policy on intellectual
property and innovation, as well as the needs of Egyptian industry. They support research at all its stages, from the
idea of the invention to the commercialization of the patent and the protection of intellectual property. The offices
bring substantial benefits to the education system by encouraging students and teachers to be innovative, and to
protect and commercialize their invention.

All TTOs have practically the same mission and goals. They promote and facilitate technology and innovation for
the benefit of the community and industry; ensure and strengthen the transfer of technology in higher education
institutions in Egypt; improve cooperation between agencies or similar organizations of transfer technology in the
Arab region and international organizations; provide support for research in all stages and helps establish a link
between companies and the commercialization of intellectual property; develop research strategies to protect and
promote the development throughout the successful marketing; and finally, help the community to access advanced
technologies quickly and conveniently, in accordance with the strategic vision of the university.

TTOs are located principally in the universities of Alexandria, American University of Cairo, Ain Shams, Beni tallow,
Egypt-Japan Science and Technology, Kafr Eshiekh and Helwan. The TTO works with researchers and inventors from
the university to accelerate the process of integrating their technologies in the community, to identify potentially
commercial applications and research and to develop strategies of commercialisation.

The example of the American University of Cairo TTO is given below.

American University of Cairo (AUC): AUC is the only university to establish a technology transfer office with regulations
and policies. The mission of the office is to transfer technology, to provide a sufficient incentive to academic researchers
and industry to collaborate and create a favourable a culture of innovation and creativity.

The TTO works with the University’s researchers and inventors to accelerate the process of bringing their developed
technologies to the community’. Its main objectives are to identify research with potential commercial interest and
to develop strategies on the methods to exploit it. The TTO sets up protection strategies for research and promotes
development all the way through successful commercialization.

As explained on AUC’s website’*, the specific tasks of TTO include “raising awareness and publicizing innovative
technologies developed at AUC, advising and developing IP management policies, strategy, and procedures on campus
and technology commercialization related aspects and working with other AUC offices in copyright, trademark, and
research funding agreements”

Intellectual property developed by faculty or staff belong to the creator, if the research was funded by the inventor, and
that the office has marketed and facilitated’® patent registration’®. Net Income’’ is distributed 50% to the creator, 20%
to the TTO, lab or research unit where the researcher works, and 30% to the University.

ii - Case of Lebanon

Lebanon technology transfer offices are at a starting point. ESCWA conducted a benchmarking study for the creation
and implementation of these offices’®. Two models were proposed: a centralized model and a distributed (more
decentralized) model. The central model seems to be the preferred option with the NTTO located at the National
Council for Scientific Research (CNRS). Although the general perception about most government entities in the region
is that of inefficiency, bureaucracy and lack of reactivity, Lebanon has successfully created the CNRS along the model
of the French Conseil National de la Recherche Scientifique. The fact that the CNRS is under the authority of the Prime
Minister allows it to be a viable partner for both the social and economic sectors and the academic and research
ecosystem’®.
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The Lebanese study proposes establishing an NTTO within CNRS as an independent unit in a first phase of three years.
In the second phase and depending on the success attained during the first phase, it has recommended to transform the
NTTO into a non-profit non-governmental organization (NGO) with a board of directors that regroup all stakeholders.

Two important recommendations were made: the NTTO should have a central role in helping to raise the local industry
awareness to partners with local universities and research centers to develop home grown R&D capabilities; and, it
should have a central advisory role in making the Lebanese legal framework more favorable to technology transfer.
These proposals should help revamp the Lebanese intellectual property laws in a way that favors patent filing by
research institutes and university personnel.

iii. Case of Tunisia

Tunisia initiated several projects to create technology transfer offices and some of them are already operational.
The universities and research centers which have developed Bureaux de Transfer de Technologie (BuTT) include:
Universities of Monastir, Sousse, Sfax, Gabes, Carthage, Jendouba, Institute Pasteur in Tunis, Biotechnology Center
of Sfax, Research Centre for Energy Technology and International Centre of Environment Technologies of Tunis®.

According to the National Agency for Promotion of Scientific Research (ANPR), the BuTTs have the following objectives:
develop and disseminate culture and knowledge of TT, improve visibility of researchers interested in the transfer,
improve visibility of research results and projects, exploit research results through partnership contracts, strengthen
the number of patent filing, strengthen IP management, and support creativity.

The example of the BuTT at the Research Center and Energy Technologies (CRTEn )8 is presented below.

The BUTT-CRTEn was launched in June 2012 with the Programme d'Appui a la Science, la Recherche et I'Innovation
(PASRI). PASRI is a project funded by the European Union with a budget of Euro12M over four years (2011-2014). Its
aims is to provide solutions to the main problems identified at levels of different actors in the chain of innovation. This
office was established to address some problems and barriers to collaborative work within the center (laboratories),
namely: lack of support structure in TT and valorisation of research results, lack of initiative (to launch new projects,
new ideas ...), lack of teamwork, and lack of confidence and poor protection of intellectual property. To this end, a
Collaboration Agreement was signed with the ANPR.

The BUTT-CRTEn has a team of nine persons (a Manager, with 6 Principal Engineers, a technician and a Principal
Administrator), mobilized to accomplish the mission of BUuTT-CRTEn.

Conclusion and lessons learned from best practices

This brief review of best practices shows a heterogeneity of NTTO systems among the examined countries. The main
conclusions to be retained are®:

Most NTTOs in the countries examined are established by State initiatives, in different names: Technology Transfer
Offices, Office of Transfer and Development, Transfer and Licensing Office, Technology Platforms, Bureaux de
liaison University-Enterprise, etc.

In most cases, they are created within universities and research centres, but remain independent from the academic track.

In most cases, their purpose is similar: to transfer technology in the form of patents and license to local industry
(i.e. grant industry licensing agreements) and to manage intellectual property. However, some structures go as far
as the creation of start-ups by researchers.

TTO structures are often specialized. Their teams are usually small (maximum thirty people), with a director and
an officer responsible for identifying needs and for negotiating and licensing.

80 http.//www.um.rnu.tn/uploaded/recherche/recherche % 20scientifique/presentation_BuTT_anpr.pdf
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Public funding is required, along with funding from the royalties, which is not sufficient on its own, particularly in
the beginning. The review revealed that there is an equal distribution between patent costs and operating expenses.
The inventors receive part of the fee and the university/research center receive another part to cover overheads etc.

Experiences in Arab countries

A quick survey of the experiences in the Arab region shows that there are two models of technology transfer offices,
each with its own defendable arguments and reasons for its creation: centralized models and decentralized models. At
central level, they are known as “National Technology Transfer Office”. At university level, they become “Technology
Transfer Office” or “Bureaux de Transfer de Technologie.”

Centralized models

The NTTO is located at an institution whose mission is to be at the convergence of academic institutions and the
productive sector, especially industry. That institution may be well established nationally; having already networks
and privileges to subtract the NTTO from the hustle of the public administration bureaucracy, as is the case of the
CNRS in Lebanon.

The proposed status of the NTTO in the Lebanese case, and in its second phase of development, is that of an NGO,
which will give it a certain independence from administrative institutions, a flexibility in its actions, and the possibilities
to benefit from national and international funding. In addition, the dissociation of the NTTO from administrative
institutions can increase the confidence and trust of the business community in the work of the NTTO.

In Algeria, the NTTO is located at an ICT Technology Park, Cyber Park of Sidi Abdallah, near the capital and under the
authority of the Ministry of Post and Information Technology and Communication. A number of specific advantages to
the NTTO are noted in this instance. These include: a fully equipped infrastructure in place, which enables the NTTO
to be operational at lower costs and in a relatively short time; an “innovative atmosphere” that reigns within an ICT
technology park; an proximity to the central authorities of the Park through the National Agency of Technology Parks;
and a proximity to the academic world.

Decentralized model

This model seems to be the most practised in the developed economies and in emerging countries. The TTOs in
this model are based in universities that had accumulated extensive research capacity, and have a critical mass of
researchers in many fields. In the Arab region, Tunisia and Egypt adopt this decentralized model. It has numerous
advantages, such as: proximity of the university to industry especially in the local territories; ease of creation of an
ecosystem conducive to transfer of technology and innovation; and, possibilities to benefit from local funding.

2.3. Case of Mauritania
2.3.1. Standard and specific objectives of NTTOs

Figure 4: The standard and specific functions of a TTO in Arab countries®

(" contribute to ente i
prise
Generation Development . . the ) communica Extend the
- of invention . protection . or innovation
of ideas tenci improvement tion irit
L competencies of the law commercia spirt

8 Abdelkader Djeflat, Legislation Review for Establishing National Technology Transfer System in Mauritania, ESCWA 2017




Several standard and specific objectives will have to be pursued by a National Technology Transfer Office (Figure 4).
Standard objectives contribute decisively to the optimization of the results of research conducted universities, and to
its transfer to the productive sector. For this, The NTTO is involved in all stages of the value chain of the innovation
process, from idea to sale of license or the creation of a start-up to exploit the patent. This comprises five steps:
manage the intellectual property resulting from research; evaluate new inventions; negotiate and approve research
contracts with industrial partners; license the technology; and support the creation of start-ups®*. This is in addition of
the task of linking industry with academia and research.

However, in developing countries such as Mauritania, with limited experience in research and innovation, the NTTO
must support a number of specific tasks:

- Develop and strengthen the skills of researchers involved in the process of invention, by raising their awareness
and offering them capacity building programs, and assisting the concerned authorities to introduce changes on the
national regulations on patents, licensing and company creation (start-up).

- Communicate with partners, users and the public to make them accept the idea of the new product early enough,
extend the “spirit of innovation” and help fight against the obsession with products “made elsewhere”.

- Ensure the marketing of the new product idea to sell the license, and raise the awareness of enterprises to
participate in research funding (often this is not part of the private enterprise culture, known to be little risk-taker
and geared towards short-term profits).

All of these will have an impact on the structuring of the proposed NTTO in Mauritania and in other countries of the region.

2.3.2. Centralized and decentralized models of NTTOs

Several scenarios could be envisaged for a Mauritanian NTTO. These options are based on proposals made for NTTOs
in Tunisia, Egypt, Morocco and Lebanon. In this regard, two possible models are suggested: a centralized model
and a decentralized model. In the centralized model, the NTTO would be located at a ministerial level; and in the
decentralized model, at one or more institutions of higher education.

2.3.2.1. Centralized model

The NTTO will be located in this model, in the Ministry of Higher Education and Scientific Research (MESRS) and
takes the name of National Technology Transfer Office. It will be established at the same level as other central
departments (or divisions) of the ministry, with whom it should maintain close working relations and collaborations,

and develop trust and confidence which are greatly needed for it to be successful. (Figure 5)

Figure 5: Position of the NTTO in the centralized model
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There are several advantages to this proposal:

The NTTO can enjoy a prominent position vis-a-vis the academic sector as a whole, being part of the public
decision-making organisation on higher education and research.

It will be in contact simultaneously with all the institutions of higher education having teams and research projects
in different fields: ICT, mines, fisheries, industry, crafts, agriculture etc.

It will in contact with the new agencies (and those under establishment) such as National Agency of Scientific
Research and Technology, Innovation Support Unit, National Research Fund, Department for Industrial Development
and High Council for Research and Innovation.

It can more easily enter into contact with other ministries, when it comes to decisions and actions related to
research and innovation activities, such as Ministry of Economy, Ministry of Telecommunications, Ministry of
Fisheries and Ministry of Industry.

However, there can be some drawbacks to this form of organization:

This model is not common in international practice and not seen in the case studies of selected developed and
developing countries.

The NTTO could be considered as another department of the Ministry, and suffer from the negative bureaucratic
image that users, especially faculty members and researchers, could have.

The NTTO could be labelled as an “administrative function” and hence loses its moderating and intermediate
function that is the real core of its business.

Public entities, and especially private companies, may not properly perceive the need to deal with an “agency” of
the Ministry prior to investing in a new innovative product or service.

Finally, a NTTO, which should occupy a central management position at the Ministry, may not be well accepted by
the other central departments.

For all these reasons, the alternate model, the decentralized model, seems more appropriate for Mauritania at present.
In this case, it will be named Bureau de Transfer de Technologies (BuTT).

2.3.2.2. Decentralized model

There are two versions of the decentralized model but the principle remains the same: it is to locate the BuUTT in
one or more academic or research institutions in accordance with the practices discussed earlier. The BuTT in
Mauritania model must necessarily reflect the specificities of the country and the innovation system which was
clearly explained in the earlier study® (Chapter 1), and need not being recalled here. The decentralized model is
the dominant model in the practices in North Africa region: Egypt, Tunisia, Morocco and Algeria. There are two
categories of this model: a model with one pole and a model with several poles.

A - Decentralized model with one pole

In this decentralized model, it is proposed, as a first phase, to locate the BuUTT in a large university such as the
University of Nouakchott El Asria (UNA), and preferably at the Faculty of Science and Technology (FST) (Figure
6). Other BuTTs could further on be established in other institutions in subsequent phases in the following years,
such as Ecole Normale Supérieure, Ecole Nationale d’Administration, Center for Advanced Technical Education,
National Institute of Medical Specialities, and Mauritanian Institute for Oceans and Fisheries.

87 ESCWA (2016) Technological innovation and technology transfer in Mauritania
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Figure 6: BUTT in the decentralized model with one pole®
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The reasons for the choice of UNA are multiple. The University has three faculties of highly recognised scientific
and technological nature, Faculty of Science and Technology, Faculty of Medicine and the Professional University
Institute. They are all in areas were the practical application of knowledge in the different economic sectors is evident.
Furthermore, potential projects could be supported by basic research conducted in the fields of physics, chemistry,
and earth sciences.

The numbers of UNA professors-researchers in the field of science and technology is high, with a majority of them at
the Faculty of Science and Technology. Furthermore, a graduate school was opened in 2013, in FST.

Furthermore, UNA employs elevated percentages of professors at national level: doctorates and PhDs (62%), Doctoral
theses students (71%), Higher Degrees by Research (100%) and 3rd cycle and Masters students (69%) (Table 6).

Table 6 : Coefficient of pressure on teachers: ratio students/teachers

Establishments Students teachers Ratio Students/ Teacher
UNA 13144 460 28.6
USIA 625 23 27.2
ENS 538 68 7.9
MSM 79 7 11.3
ESP 156 9 17.3
ENTP 98 9 10.9
ISET 204 15 13.6
ISCAE 1087 17 63.9
ISERI 3819 98 39.0
CSET 115 6 19.2
Total 19862 712 27.9

Source: MESRS website
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The ratio of students/teachers at UNA is 28.6. This means that teachers have time to engage in research and in projects
to meet industry demand. Finally, MESRS has accredited 21 research units proposed by UNA® in various fields:
Biology, Chemistry, Geology, Mathematics and Computer Sciences, and Physics.

Faculty of Science and Technology®®

The Faculty of Science and Technology was created in November 1995. It has a mission of training, research in the
fields of science and technology, and consulting in different areas of specialization.

FST has about 3,000 students, of which 27% are women, supervised by 132 permanent teachers. In addition, the
Faculty has an office of partnerships with companies, Cellule de Partenariat avec les Entreprises, which is responsible
for the rapprochement between the Faculty and the economic sector. Morever, FST has a flagship research center
linked to the needs of the economy in the field of renewable energy, Centre de Recherche en Energy Renouvelable.
Finally, the administration of FST can rely on an experienced secretariat with separate accounting and budgeting
facilities.

Structure and configuration

As seen earlier, an NTTO has on average a staff of 6 to 30 people. The proposed structure is to start with a small team
of 6 to 8 people holding certain functions (Figure 7). It comprises a full-time staff of a director of the BuTT under the
authority of the University President, a technical adviser for legal affairs and intellectual property rights, and three
heads of departments (communication and information, marketing of research results, and project finance). This will
be in addition to contractual (part time) staff, includes engineers called in when needed depending on the nature of
the project and whose status may vary with time.

A monitoring and evaluation committee would support the programs and undertake auditing functions. This committee
will include representatives of major stakeholders, but should remain of small size to enable it to meet on regular
basis. It could be composed of the BuTT director, representatives of companies, of MESRS, of the Department for
Industrial Development, and of funding institutions.

Figure 7: Internal flowchart of the ButTT®'

The learning process will vary according to the chosen model, but it is clear that MESRS will play initially a leading role
in initiating and supporting the process, until it reaches its maturity stage, both in the centralized or the decentralized
models. However, the risk that the technology transfer office slide towards academic research at the expense of
technological innovation encourages a form of governance that largely involves the private sector.
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Financing and operating cash flow

Given the lack of experience in involving the private sector in research funding, the first phase of funding should be
done through public funds (e.g. amounts earmarked in the university’s research budget, at the rate of 5% to 10%,
according to international practices).

The other funding could come from different organizations:

the National Research Fund to support research within the priority areas identified by the Government; contributions
made by the different agencies set up to promote research and innovation such as the Innovation Support Unit;
royalties on licenses, and revenues from the sale of patent and services; and various other sources such as
international organizations (WIPO, AOPI, EU), international NGOs, and donations, bequests etc.

Planning and implementation

Caution and tact are needed when planning this new initiative. It is proposed that a three phases plan is considered
(see figure 8).

Figure 8: Planning of the establishment of the BuTT in Mauritania®
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Phase 1 of three years period - Launch the BuTT within the UNA after integrating its costs into the university provisional
budget. This concerns setting up the offices in FST premises, recruitment or assignment of existing personnel,
launching a manageable number of projects for the protection of existing inventions, valorization of existing patents
and sale of licenses, promotion and encouragement to finalize work in progress, and finally periodic evaluation by the
Monitoring and Evaluation Committee and correction of trajectory.

Phase 2 in three years - Extension of BUTT to other institutions based on the experience of UNA. The selection of the
next institutions should be done according to a set of criteria, as follows:

- willingness to participate in the full process of innovation creation and commercialisation;

- existence of a sufficient number of researchers with proven results, including doctoral students, and the emergence
of links with the productive sector;

- sufficient research projects portfolio to be valorised;
- capacity to generate funding; and,
- ability to assign staff for the launching of the BuTT.

Phase 3 - A second extension to other institutions who have satisfied the above criteria. This phase will involve the
establishment of the network of BuTTs, leading to the creation of a National Organisation of Mauritanian BuTTs.
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B. Decentralized model with several poles

In this decentralized model, several BuTTs will be simultaneously launched in several research institutions. The choice
of these institutions will be on the same criteria mentioned earlier; and all other aspects of the internal structure,
financing, mode of governance apply to each of the BuTTs. (Figure 9)

Figure 9: BuTT in the decentralized multi-polar model®
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2.4 Recommendations for the establishment of an NTTO in Mauritania
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It is strongly recommended that Mauritania establish a National Technology Transfer Office, to support its strategy
of technology transfer and innovation as a part of National Innovation System of the country. Some of the specific
recommendations in this regard, include:

- While benefiting from the best practices from elsewhere, the approach used to establish an NTTO should take into
account the specificities of the economy, its level of development, its resources, and its long-term strategy in terms
of growth, employment and competitiveness, in view of fighting poverty and aiming at a sustainable development.

- The NTTO should perform two types of tasks: standard and specific tasks, as shown previously.

- Two models of NTTOs could be envisaged: the centralized model and the decentralized model.
*Inthe centralized model, the NTTO would be located at the Ministry of Higher Education and Scientific Research
with focal points/offices in the relevant organizations. However, the centralised model may not be appropriate

for Mauritania and is not recommended.

* The decentralized model of NTTO appears to be more appropriate and is proposed as the best option to adopt.
In this case, the NTTO takes the name of BuTT.

- The decentralized model can be of two types: a one-pole model whereby the BuTT is located in one institution of
higher education and a multi-poles model whereby the BuTTs are located in several institutions of higher education
and research centers.

- In the decentralized model with one pole, it is proposed to locate the BuTT at the University of Nouakchott Al-
Aasryia, and more specifically at the Faculty of Science and Technology. Several arguments support the choice of
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this option. This decentralized model with one pole is nonetheless a transitory situation, bearing in mind that other
BuTTs will be created in other higher education and researcher, based on the fulfiiment of identified criteria.

The other institutions in which potentially a BuTT could be establish, include: Center for Advanced Technical Education,
National Institute of Medical Specialities and Mauritanian Institute for Oceans and Fisheries, and Institut Supérieur
d’Enseignement Technologique de Rosso.

The decision about which model is more appropriate to the country will probably depend on available financial means
and is left to the Ministry of Higher Education and Scientific Research.

3. Conclusion

The chapter drew from several sources and experiences as shown. While the experience of other countries has been
most useful, it has tried to be as close as possible to the Mauritanian environment and specificities.

Regarding the legal framework, it is clear that the proposed law on innovation is the ultimate goal, but the proposed
mid-term solutions have equally their importance in the acceleration of the establishment of a proper national
innovation system.

Regarding the establishment of the NTTO, two major scenarios are suggested, if the centralized model of NTTO is
excluded. These proposals need to be further discussed among all key players. It is clear that the choice of the scenario
should be made at the political level considering the fact that several Ministries and public institutions are strongly
involved.
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Chapter 3

Conclusion

This report is meant to deliver key messages related to the scientific development and technological innovation
targeting the leadership and decision-makers in government, academia and the productive sectors in Mauritania.

It offers an overview of the status of the national scientific research and technological innovation system, covering
an analysis of the Mauritanian science, technology and innovation landscape, policies for empowering an efficient
system of innovation and technology transfer, its legislative and operational frameworks, and recommendations for
the establishment of national technology transfer offices.

This report is intended to be an assistive reference for channeling and directing the interests of decision-makers
in harnessing the capabilities of the Mauritanian scientific research and technological innovation. It aims to lead
to a more developed and competitive industry, more connected and relevant academia, more knowledgeable and
evidence supported decision-makers, and, consequently, a more competitive national economy.

The implications of strengthening and harnessing a national system for scientific research and technological
innovation are multi-faceted. Among them are contributions towards: increasing the flow of Foreign Direct Investment
to the country; expanding the potentials of the productive sector; increasing the efficiency of the public administrative
procedures and fighting corruption; employing high value-added personnel and widening the potentials of the
national labour market, hence fighting unemployment and consequently reducing poverty; putting the foundations of
high-impact scientific and technological outputs into traditional and new markets; and, cementing linkages with the
Mauritanian expatriates.

This report carries a number of important messages and facts, as below:

National Innovation system in Mauritania

Although there is currently no effective national system for innovation and/or transfer of technology in the country,
however there are some prominent non-interrelated institutions and initiatives. The capacity and landscape of the
Mauritanian innovation and technology transfer are shown below:

Strengths

The Mauritanian landscape has many strengths. It is organized through a number of public entities, at different levels
of decision-making and implementation levels. These include:

1- Policy making

- Ministerial level policies: Ministry of Education, Ministry of Economy and Finance, Ministry of Industry, Ministry
of Higher Education and Scientific Research, and Ministry of Employment, Vocational training, Information and
Communication.

- National coordination, integration and priority setting: Supreme Council for Scientific Research and Innovation;
Higher Research Council (planned)

- National policy setting and formulation: Ministry of Higher Education and Scientific Research; Ministry of
Information and Communication Technology.

2- Strategies, roadmaps & foresight

- Science, Technology and Innovation strategy setting: National Strategy for Higher Education and Scientific
Research Horizon 2025.

- Industry innovation strategy setting: New Industrial Strategy.

- Private sector strategy setting: Sectoral policy declaration for promotion of private investment.

- ICT innovation strategy setting: National ICT strategy.

- Social sector strategy setting: Policies of Special Strategic Framework for Combating Poverty 11l (2001-2015).

88 ))




—

3- Organizational bodies

- National Council for Higher Education and Scientific Research; National Committee for Education, Culture and
Science; Scientific, Pedagogical and Research Council; Innovation Support Unit.

- National Agency for Scientific Research and Innovation (planned); National ICT observatory (planned); R&D
observatory (planned).

4- Programs and Initiatives

- National Program for the Development of Education Sector (2011-2020); Three-year plan (2014-2017) for higher
education and scientific research; National R&D programs on fishing, agriculture and livestock, and others.
- Platforms for research topics (planned).

5- Technology enablers

- Special Economic Zone in Nouadhibou.
- Incubator and Technology Pole (planned).

6- Funding agencies

- Competitive Funding: National Research Fund; Innovation Support Unit.
- Institutional Funding: 13 Higher Education and Scientific Research Institutions.
- Other Funding agencies: bilateral and multilateral international agreements.

Furthermore, Mauritania is a member of the World Intellectual Property Organization and the African Organization
of Intellectual Property. It acceded to the World Trade Organisation and adhered to the Agreement on Trade-Related
Aspects of Intellectual Property Rights; acceded to the Patent Cooperation Treaty; and signed the Paris Convention for
the Protection of intellectual property.

Programs and schemes to support research, technology development, innovation, linkages between research and
business enterprises, and linkages between Mauritanian researchers and international partners, are increasing. Many
initiatives were taken during the last decade. These include, among others:

- A political will for development, innovation and scientific research is clearly articulated.

- Establishment of secondary schools of excellence, and preparatory sections at major engineering schools.

- Establishment of systems of research centers, colleges, institutes of higher learning and other organizations.

- Multiple investment initiatives for applied research and innovation to create added value of innovative services to
citizens.

- Opening the ICT sector to privatization.

- Initiating ICT challenging initiatives and creating start-up opportunities.

- Initiating a study and a plan of action to provide open access of Internet to the public.

Although the above lists of institutions and initiatives are not equally involved in science, technology and innovation,
these show that there are growing capacities in the Mauritanian demand, supply and intermediation levels, offering
administrative, technical and financial services to a growing sector.

Weaknesses and challenges

The STI landscape looks like a number of separate islands, rarely interconnected in their mission, policies and
objectives. Especially noticeable is the gap among governmental policies, research centers and higher education
institutions and the private sector enterprises; and in between the entities in each group. The focus on scientific
research should be encouraged.

Many barriers and challenges exist in the STl ecosystem in Mauritania. This report has identified a number of
challenges, especially those related to: technology transfer, Intellectual Property Rights, funding, innovation enablers
such as Science and Technology Parks, incubators and others. These include, among others:

- Misconception of research institutions’ mission.
- Absence of a technological development plan at national level.
- Innovation and technology transfer networks still practically not existing.




- Absence of sustainable incentive schemes for universities and researchers to commercialize their inventions.

- Unwillingness of industry and businesses to invest in R&D, and lack of tax incentives for the private sector to be
engaged in R&D.

- Cooperation with international and regional forums in innovation and scientific research still limited.

- No incubators yet to support innovation work nor technological poles.

Weak demand for scientific research from industry.

Weak demand for marketing the outputs of scientific research.

Level of exchange between different actors in innovation, higher education and scientific research is inadequate.
Inadequate regulations and legislation (intellectual property, consumer protection, privacy protection, etc.).
Research resources are low; expenditures estimated at 0.4% of GDP.

Poor performance of secondary infrastructure (e.g. electricity).

Fewer secondary schools students are enrolled in the scientific and technical streams.

In short, the challenges facing technology transfer include: institutional support; availability of skilled personnel;
adequacy of resources; faculty and student engagement; industry connection; slow buildup of experiences; Key
Performance Indicators; and, financial sustainability. All of these should be addressed in the national science,
technology and innovation system.

It is important to keep in mind that Mauritania suffers from several weaknesses, similar to many other developing
economies, such as: limited expenditures on education and on R&D, weak collaboration between universities and
industries, inefficient infrastructure (telecommunications (although there are noticeable improvements in last five
years), electricity, and transport), and inexistent royalty fees receipts.

It is suggested that the strong political will expressed through many initiatives, a clear strategic framework supporting
innovative activities, and updating the related legislation could alleviate most of the current weaknesses and challenges
of the Mauritanian National System for Scientific Research and Technological Innovation.

Opportunities

Opportunities for Science, technology and innovation in Mauritania are many. They are mainly related to the driving
forces: political will; availability and efficient utilization of funds; socio-economic situation; research institution-
industry relationship and industry engagement; legal framework; local and global competition; society awareness;
human resources; major science and technology developments and their societal impacts; and the market.

This report attempted to touch many of the above. It discussed, among others:

- Education and human capital: strengthen the different levels of education (elementary education, secondary
education, technical and vocational education and training; reforming and expanding university education system);
support human resources; and others.

- Scientific research: more universities and research centers, covering more practical subjects, related to domestic
and international demand by markets and societal needs.

- Technology transfer: specifying the internal university IP and transfer of technology policy; and others

- Innovation: creation of a national innovation council and agency; foster a culture of innovation; drive university-
industry collaboration; networking; leveraging Mauritanian expats; improve physical and ICT infrastructure; build
trust and raise awareness; social innovation; and others.

- Policies and legal framework: developing IP management and protection legal framework and policies at national
level and at the level of higher education and research centers.

Funding issues and increase Foreign Direct Investment; international funding of new areas of innovation: green
growth, renewable energy, waste treatment, nutrition, etc.

Great potential for development of innovation and technology transfer in information industry, cultural industries,
digital applications, green industry, waste treatment, educational services, bio-coal, renewable energy, and others.
Great potential for creating new industries based on innovative technologies: food industry, tannery for investment
in cattle skins, investment of arabic gum, etc.

Public-Private Partnership framework for development is being developed to obtain a catalyst legislative framework
for 2017.

Strategic geographical location as a digital center. Uninhabited Sahara is only point of contact in West Africa
for marine fibers, facilitating the fiber link between Mauritania and its African neighbors. Other networks can be
connected towards the North.
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Potential of technological innovation in computing and ICTs for development of new services (digital technologies,
big data, cloud computing, e-health, etc.).
Several available international cooperation initiatives.

For each of the above topics, there are several opportunities available to the public sector, the private sector, NGOs
and the international community to pitch in and contribute to elevate the Mauritanian STI to new levels.

In short, the opportunities for government relate, in general, to:

- Support institution-industry R&D partnerships.

- Invest, support and nurture organizations working in entrepreneurial support.

- Empower investment of the private sector in technology-based businesses and new technologies.
- Eliminate legal hurdles for institution-industry technology transfer.

- Champion the role of the institutions in economic development, and

- Focus on human capitals and ways to enhance quality of life.

It is important to keep in focus in this regard the main goals of the government of Mauritania: an increase in economic
growth rate, an increase in the rate of investment, an increase of the contribution of industry to GDP, a higher
contribution of industrial exports to the growth rate, and, a reduction of the unemployment and reduction of poverty.

Threats

The Mauritanian ecosystem is small, hence full of actual and potential threats. Many of these were covered in this
report.

The main threats to the scientific research and technological innovation system in Mauritania relate to legislation and
funding. This report analyzed the legislative scenery in relation with research and technology, technology transfer,
intellectual property rights and related matters. This calls for a major update of the current legislative framework,
although many attempts are under way.

To give some examples of existing threats, the following are listed:

STI system is a vertical centralised hierarchy with full domination of public sector.

State funding for R&D - Public universities are absorbing the majority of national R&D expenditure, and there is not
enough funding to research centers and the private and NGO sectors.

Funding for research and innovation should go beyond funding salaries and overhead, and more towards the
quality of creative relevant activities.

There are several ministries developing policies and programs for innovation. Little coordination is noted.
Ranking of Mauritania is poor in relation to Human Development Index and Doing Business Index.

Culture of innovation and transfer of technology among different stakeholders (researchers and companies) is
lacking.

Costs of international trade and access to credit are high.

Domestic market is limited.

Foreign investment is primarily directed towards mining.

Further threats relate to the current gaps in the innovation landscape. It was shown in this report that there is a lack
of a strategic framework that integrates the transfer of knowledge and technology into a productive chain or cycle
to have the desired effects. It is short of proper levels of funding (by government, private sector, universities and
research entities, and international bodies); and, suffers from a relaxation of the implementation of the intellectual
property laws and regulations.

Innovation and Technology Transfer Offices

Itis shown that the NTTO operational framework, with enabling systems and policies, will strengthen the relationships
between the scientific research institutions and programs, the public and private institutions supporting innovation




(such as incubators, technology parks), the research and development financing institutions, and investment in
technology. It is the missing link and facilitator in the Mauritanian landscape of innovation.

The activities of the NTTO should be supported by measures taken at several levels, such as:

Government through the development of legal and regulatory frameworks that allow scientists to cooperate with
industry and transfer the knowledge gained in public or university-funded projects.

Universities by creating institutional incentives for researchers to collaborate with private companies.

Public sector entities by developing policies and implementation plans supporting the development of the STI
ecosystem.

Funding opportunities by public, private and international funding entities.

Private sector entities, through opening their innovation prospects to local scientific research and technological
innovation bodies.

Furthermore, and at the levels of universities and research centers, the NTTO will be tasked with setting up the
internal intellectual property policies, promoting technology transfer to their staff and interfacing with evaluation and
promotion procedures for faculty members.

Policy measures should be developed to address all issues related to the establishment the NTTO (as suggested in
the report).

It is important to note that the potential of creating the NTTO was well received by senior public sector officials and
academia.

It is proposed in this report the establishment of innovation and technology transfer units/offices at universities and
research centers and a National Innovation and Technology Transfer Office. However, the decision is left to the Ministry
of Higher Education and Scientific Research to take.

Final notes

A number of suggestions are made in this report to address these issues. In short, the creation of NTTO, and
subsequently a network of NTTOs, will form a promising starting point for setting up a strategic framework; an
increase confidence in the newly re-engineered system will encourage the funding of innovation activities; and, a
series of aggressive legislative instruments will secure the playground for innovation providers and users.

There is no doubt that there are many benefits to the country if the proposals are implemented, with short and
medium terms positive impact on the national economy. These include, among others: an increase in value-added
production activities; an increase in local demand and in exports of innovative products and services to traditional and
new markets; an economic impact of the commercialization of RDI (job creation, establishment of startups and SMEs,
...), an orientation of RDI activities towards the current needs in industry and commerce, the creation of employment
opportunities for technically-educated youth; an increase in FDI and in investment opportunities by Mauritanian
entrepreneurs; and, the reversal of the brain drain of talented Mauritanians.

A note of caution is due here. If decision-makers in government, universities and research centers and the private
productive sector do not act upon the recommendations of this report, the disordered state of affairs will probably
continue as is. This means, inter-related efforts, leading to a small impact on individual entities, and a discouragement
of innovation actors in the short term. Unfortunately, Mauritania will then miss the boat of the global drive of innovation,
and its potential competitive advantages in its traditional markets and promising outlook.

It is believed, as presented in this report, that Mauritania can and should invest all efforts to position the country
among the regional and global nations in the field of scientific research and technological innovation. Keeping in
mind, that most scientific discoveries and technological innovations have double edge impact in society and on the
environment difficult to predict at the design stage in an acceleration age. Hence, professional ethics and research
governance become essential at the individual and institutional levels.
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