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Chapter 1

National Innovation System in Morocco

Introduction

Globalization calls for competitiveness. Now more than ever, technology transfer and innovation are important to
the development and competitiveness of Morocco, a country with limited natural resources and manufacturing
capabilities. Economies that are based on research and development (R&D) and on technology transfer (TT) create
much more added-value, and generate more high-level and sustainable jobs; companies that are research inspired
with products that result from a TT process have higher survival rate and much greater exit ratio and value.

TT and valorization is a complex process, requiring different skills, expertise, and resources at each phase along its
value chain. The degree of this complexity changes from technology to another, and from field to another, making the
management of TT process at the national level a fairly complicated issue, often overlooked despite its importance
to development and sustainability.

To better understand the TT ecosystem in Morocco, its capacities and flaws, and its impact on the industrial and
commercial competitiveness of the country, this chapter analyses the entire value chain of TT. It covers the main
stakeholders from each TT category, their roles, and how they serve the ecosystem.

The chapter includes a descriptive review of the available national innovation system (NIS) various components,
highlights the industrial and commercial competitiveness needs from R&D, and analyses the national Science,
Technology and Innovation (STI) capacity and gaps for commercialization of research outcomes. It will support the
National Stakeholders Workshop.

Approach

To analyze the value chain of TT in Morocco, STI categories covering the entire ecosystem are first presented, along
the main stakeholders in each category. Deep-dive analysis is then performed on a set of stakeholders from each
category to better appreciate their role and impact on the ecosystem. Information was obtained through analyzing a
number reports and studies, and direct meetings and interactions with stakeholders in each category.

Conclusions are then derived with regards to the efficiency of the entire TT value chain, capacity and gaps for
commercialization of research outcomes, and the contribution of each STI category to the national industrial and
commercial competitiveness.

1. National Science, Technology, and Innovation System

STI categories, and stakeholders within each category are interconnected and overlap with each other respectively. In
addition, many stakeholders belong to more than one STI category as they play different roles within the ecosystem.
For simplicity, this Chapter covers categories and stakeholders separately, and each stakeholder is only associated
with one category.

The STI categories are: Academia; Research and Development Institutions; STI Related Ministries and Governance;
STl Support; and Industrial and Business Sectors
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1.1 Academia

1.1.1 Public Universities

There are fifteen public universities in Morocco. Twelve universities are under the management of the Ministry of Higher
Education, Scientific Research, and Training Ministére de 'Enseignement Supérieur, de la Recherche Scientifique et

de la Formation des Cadres (MESRSFC), and are subject to the financial control of the Ministry of Economy and
Finance (MEF).

All these universities have a number of science, engineering, and technology establishments with research structures
and platforms, including many research laboratories. In addition to teaching, professors are also involved in research
at the national and international levels. Doctorate students represent the majority of researchers within these
establishments.

The 12 MESRSFC universities group 125 institutions, classified into two categories:
Establishments with open enroliment:

- Faculties of Law, Economics, and Social Sciences

- Faculties of Literature, Arts and Humanities

- Sciences Faculties

- Multidisciplinary Faculties

Establishments with selective and regulated enrollment:
- Schools of Medicine and Pharmacy

- Schools of Dentistry

- Schools of Engineering

- Schools of Science and Technology

- National Schools of Business and Management

- Ecoles Normales of Higher Education

- Colleges of Higher Education in Technology

- Schools of Higher Education in Technology

- Schools of Education

University Al Quaraouiyine - Fés

Known as the oldest operating university in the world, scientific research at Al Quaraouiyine University focuses on the
science of religion and the history of Islamic ideology and civilization. The University is under the trusteeship of the
Ministry of Habous and Islamic Affairs.

Al Akhawayn University - Ifrane

Al Akhawayn University in Ifrane is the only independent, public, not-for-profit, university in Morocco, administered
by a Board of Trustees. The University has three schools: School of Science and Engineering, School of Humanities
and Social Sciences, and School of Business Administration. The University promotes graduate and undergraduate




research, believing that it is an important part of the Liberal Arts model, and directly supports faculty research through
University Research Grants and the Presidential Innovation Fund. Moreover, the University established research
centers, which actively contribute to the mastery of knowledge and of new technologies, emphasizing scientific
research in areas of strategic importance to the national economy.

Euro-Mediterranean University of Fés - Fes

Euro-Mediterranean University of Fés (UEMF) is under the Honorary Presidency of His Majesty King Mohammed VI.
Created in November 2012, its mission includes the development of academic partnerships in the Euro-Mediterranean
region, education, and high-level research. UEMF is inspired by the core values of Fés and Morocco in terms of
openness, tolerance, and diversity to build a regional cooperation platform based on excellence in teaching and
research on topics of interest to Morocco and to the Euro-Mediterranean region. UEMF has a School of Engineering
and Architecture, and a School of Humanities and Social Sciences.

1.1.2 Private Universities, Institutions and Foundations

Morocco saw the emergence of many private universities and private higher education institutions and foundations,
and the development and modernization of existing ones, covering many specialties and areas of studies. There
are about 175 private higher education institutions in Morocco. They are not all recognized by MESRSFC, and their
statuses range from for-profit to not-for-profit, and from fully recognized by MESRSFC with diplomas equivalent to
those of public universities, to no specific recognition. With the exception of a few well-funded ones, most of these
private universities are not research and innovation focused, and do not contribute to TT.

1.1.3 Engineering Schools

There are over 20 engineering schools in Morocco. Most engineering schools are under the management of the public
universities, with the exception of a few that are under the trusteeship of different ministries. These engineering
schools were historically concentrated on teaching specialties and focused research in areas related to the ministries
that finance them, but most have evolved to becoming multidisciplinary engineering schools with diverse research
areas. It is widely accepted that the engineering schools network contributes significantly to TT in Morocco.

1.1.4 Hassan Il Academy of Sciences and Technology

Created in 2006, and placed under the guardian protection of the head of state, the Hassan-Il Academy of Science and
Technology has the mission of promoting and developing scientific and technical research, contributing to setting the
general orientations for scientific and technological development, funding scientific and technical research programs,
and contributing to the integration of scientific and technical research in the national and international socio-economic
environments. It is very clear from its mission that the Academy is an important stakeholder covering a large spectrum
of the TT value chain.

1.2 Research and Development Institutions

1.2.1 Introduction

Morocco has a wide network of research institutions and centers, covering different disciplines and specialties from
social sciences and humanities, to pure sciences and technology. A few of these research institutions and centers
are stand-alone organizations, but most of them belong to universities, ministries, government agencies, and state-
owned corporations.
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The mission of most of these organizations is to link research to industry, and to finance research projects, covering
important elements of TT. The fact that these R&D institutions and centers are sector specific makes them efficient
at linking all stakeholders; however, the fact that these research centers are industry specific leaves a number of
industries not well covered in terms of TT and ties between research and the industry. In addition, the private sector
remains a small player in research activities with the exception of mining and pharmaceutical industries.

Generally, agronomy, phosphates and mining are better structured along the value chain of research and TT, due
to the impact these sectors have on the national economy, and to the importance given to them in the country.
More recently research establishments emerged supporting new sectors, including renewable energies and new
technologies, building strong ties between research and the industry.

An introduction to some public research institutions with significant impact in the development of their perspective
sectors follows.

1.2.2 National Fisheries Research Institute

The National Fisheries Research Institute Institut National de Recherche Halieutique (INRH) is the main player
in fisheries research, with a mission is to carry the national fisheries strategy in terms of scientific research and
innovation, through conducting studies and research in the fields of fisheries and oceanography.

1.2.3 National Institute of Agronomic Research

The National Institute of Agronomic Research Institut National de la Recherche Agronomique (INRA), is the leading
research institution for agricultural development. INRA operates through ten regional agricultural research centers,
with 23 experimental areas covering the various agricultural systems in the country. INRA develops research
partnerships with national and international organizations, the public and private sectors, and with Non-Governmental
Organizations.

1.2.4 Solar Energy and New Energies Research Institute

The Solar Energy and New Energies Research Institute Institut de Recherche en Energie Solaire et en Energies
Nouvelles (IRESEN) is an organization dedicated to R&D, with a mission to take R&D in applied sciences to nationwide
scale, to innovate, to encourage university-industry partnerships, and to finance and manage research projects. The
institute is working on translating the national solar and renewable energy strategy into R&D projects, through setting
mechanisms to finance and coordinate research projects carried out by research institutions and industry.

1.2.5 National Centre for Nuclear Energy, Science and Technology

The National Centre for Nuclear Energy, Science and Technology Centre National de I’'Energie des Sciences et des
Techniques Nucléaires (CNESTEN) is a state owned institution with legal and financial autonomy, operating under
the control of the Ministry of Energy, Mines, Water and Environment. CNESTEN was established in 1986 to promote
the applications of nuclear science and technology in the country. Its mission includes performing scientific R&D in
nuclear science and technology, and promoting their applications in social and economic sectors. CNESTEN manages
R&D programs in many areas including health, water, climate, agriculture, and material science.

1.2.6 Moroccan Foundation for Advanced Science Innovation and Research

The Moroccan Foundation for Advanced Science Innovation and Research (MAScIR) is a scientific and technical
research organization, created in 2007 with the task to promote scientific and technological research and development.
MAScIR is focused on the valuation of R&D through bringing its expertise and know-how to industrial partners.




The organization is active in six research sectors, organized into three divisions: biotechnology, microelectronics,
and nanomaterials. MAScIR has succeeded in bringing to market several innovative products through commercial
licensing to industrial and commercial partners, and through start-ups creation, giving the organization a credibility
with industry, and the leverage to attract industrial partners nationally and internationally.

1.2.7 OCP Group R&D

OCP Group Office Chérifien des Phosphates, the national phosphates company, is a global leader in the phosphate and
phosphate derivatives markets. OCP is integrated across the entire phosphate value chain: extracting, transforming,
marketing and selling phosphate and its derivatives, phosphoric acid and fertilizers. It is the world’s largest exporter
of phosphate rock and phosphoric acid, as well as one of the world’s largest producers of fertilizer.

With more than 170 researchers, OCP R&D organization is one of the largest R&D groups in Morocco. The R&D
organization was a stand-alone center and but got integrated into OCP. R&D at OCP fully covers the Group’s integrated
industrial value chain, from geology to the end products. Its mission is to drive innovation in the phosphate industry,
to develop new products and technologies and create value and support OCP Group leadership, and to improve OCP’s
operations, performance and enhance OCP technological capacity.

OCP’s R&D is based on three different initiatives. The first initiative is Operational R&D, linked to the production and
industrial processes. It aims to improve production performances, particularly in terms of efficiency, protection against
corrosion of equipment facilities and energy efficiency. The second initiative, known as R&D of Differentiation, refers
to continuous research on product quality enhancement to improve our competitive positioning in the market. And
the third initiative is Disruptive Research. It strives to develop new, niche products and innovative technologies with
an unwavering focus on eco-design. The scope of OCP R&D covers the entire value chain of OCP, including geology,
mining, materials, phosphate beneficiation and treatment, sulfuric and phosphoric acid, new products development,
and fertilizer and fertilization.

1.3 STI Related Ministries and Governance
1.3.1 Introduction

MESRSFC is the main ministry governing STI organizations in Morocco. STl activities are either directly managed by
MESRSFC, or indirectly through universities and research institution under the management of the ministry.

The Ministry of Industry, Trade, Investment and the Digital Economy Ministére de I'Industrie, du Commerce, de
I'Investissement et de I'Economie Numérique (MICIEN) is also an important stakeholder in the STI landscape in
Morocco, through its initiatives to promote advanced technologies and innovation, and to strengthen the link between
universities and industry. It implements an ambitious innovation program that finances and supports industrial
innovation through a number of actions.

Itisimportantto mention that most ministries, and many other government organizations have established technology
and R&D centers, and play important roles in the STl landscape in Morocco.

The Ministry of the Economy and Finance Ministére de hbEconomie et des Finances controls the financial flows
governing all public Science, Technology, and R&D activities.

Other ministries manage research and development institutions, and higher education science and engineering
schools. These include: Ministry of Energy, Mines, Water and Environment Ministere de bEnergie, des Mines et du
Développement Durable; Ministry of Health Ministére de la Santé; and Ministry of Agriculture and Fisheries Ministére
de bAgriculture et de la Péche Maritime.

In this section, we will focus on the Ministry of Higher Education, Scientific Research, and Training; the Ministry
of Industry, Trade, Investment and the Digital Economy; the Permanent Inter-Ministerial Committee for Scientific
Research, Innovation and Technological Development Comité permanentinterministériel pour larecherche scientifique,
binnovation et le développement technologique (CPIRSIDT); and the Supreme Council of Education, Training and
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Scientific Research Conseil supréme de héducation, de la formation et de la recherche scientifique (CSEFRS). Together
they play the most important roles in the governance and strategies of STl in Morocco. The sections also covers
element of policies and decision making with regards to STI.

1.3.2 National Research System
The national research system is a set of coordinated public and private organizations and structures with the
responsibility to design and implement national research policies and strategies. Government entities that are
responsible for developing the national research policy through legislation, regulations, financing and evaluation of
research activities are:
Permanent Inter-Ministerial Committee for Scientific Research, Innovation and Technological Development
Ministry of Higher Education, Scientific Research, and Training
Hassan Il Academy of Sciences and Technology

The Supreme Council of Education, Training and Scientific Research

The organizations that are responsible for the implementation of the national policy in research include universities,
public research institutions, and other research institutions.

Governance

1.3.3 Ministry of Higher Education, Scientific Research, and Training

MESRSFC is responsible for all elements of higher education in the country from policy making to pedagogy, including
the governance and advancement of scientific and technological research. It administers public universities and their
establishments, engineering schools, technical and training institutions, and governs the policies for both public and
private higher education. The organizational structure of the ministry includes a department for Scientific Research and
Innovation, with a mission to develop scientific and technological research strategies, develop policies and provide
financial and other resources, and encourage research and innovation partnerships nationally and internationally.

11




1.3.4 National priorities of scientific and technological research

MESRSFC initiated in 2014 the updating of the national priorities of scientific and technological research in consultation
with various stakeholders at the national level. A commission of experts was commissioned to study priorities while
taking into account sectorial strategies for socio-economic development.

The first list of national priorities for scientific and technological research was submitted for review and approval to
the Permanent Inter-Ministerial Committee for Scientific Research, Innovation and Technological Development in
2014 under the leadership of the Head of Government. Six national priorities of scientific and technological research
were retained, covering both fundamental and applied research:

Health, environment and quality of life.

Agriculture, fisheries and water.

Natural resources and renewable energy.

Automotive and aerospace industry, transportation, logistics and advanced technologies.
Education and training.

Humanities and contemporary challenges of Moroccan society.

1.3.5 Ministry of Industry, Trade, Investment and the Digital Economy

MICIEN is responsible for the conception and implementation of policies in the industrial, trade and new technologies
fields. Within the context of STI, its mission includes: managing and implementing development strategies for industry
and for new technologies in the country, promoting and developing industrial and new technology innovations, and
issuing industrial and new technology regulations and policies.

Morocco Innovation Initiative

The organizational structure of MICIEN includes a department for Advanced Technologies, Innovation, and R&D. This
department implements an ambitions Innovation and Advanced Technology strategy, “Morocco Innovation Initiative”,
with the objectives to position Morocco among countries that develop and produce technology, enable the creation of
a strong value-added economy, and strengthen Morocco’s image internationally making it more attractive for foreign
investments in technology fields. Morocco Innovation Initiative is supposed to help commercialize R&D output and
advance R&D capabilities in Moroccan universities, give the NIS a new impulse, and allow the country to catch up
with other emerging and competitive economies. The outline of this initiative was first presented and approved at the
First Moroccan Innovation Summit in 2009, with initial targets of reaching 1000 Moroccan patents and creating 200
innovative startups per year by 2014.

The action plan of Morocco Innovation Initiative consists of 13 programs in 4 different areas:
Governance framework
- Public-Private governance

- Dedicated structure: Moroccan Innovation Centre. (This structure was dismantled in 2016 and its services were
transferred to the National Agency for the Promotion of Small and Medium Enterprises Agence Nationale pour la
Promotion des Petites et Moyennes Entreprises (MarocPME, ex-ANPME).

- Flexible and effective legal framework
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Infrastructure
- Technology infrastructure, “Cités d’'innovation” or “innovation Park”
- Valorization infrastructures
- Industrial Technical Centers
- Clusters
Funding and support
- Portfolio of services to support innovation
- Venture capital analysis and information
- Intellectual property (IP) system development
- International Innovation funds
Talents deployment
- Creation of a Moroccan Innovation Club
- Promoting the culture of innovation

- Promoting Moroccan R&D and innovation

Morocco Innovation Initiative

Governance

e Infrastructure Funding and support Talents deployment
National Innovation * Clusters (9 Clusters) « Different funds for *Innova Project
Committee + Cités de l'innovation - innovation, startups, +Moroccan Innovation
« Innovation framework Innovation Parks (4 and R&D programs Club
«Moroccan Innovation Parks) «Innovation Awards
Center (2009 - «Industrial Technical . Entrepreneurship
Dismenteled in 2015- Centers (8 Centers) promotion
16) * Technology

Infrastructures

Some of these programs were never implemented, and some have changed during the implementation of the overall
initiative. The targets in terms of the number of startups and number of patents per year are not reached yet.

1.3.6 Permanent Inter-Ministerial Committee for Scientific Research, Innovation and Technological Development

CPIRSIDT was created in 2001. It is considered as one of the most important STI policy-making bodies in Morocco. In
2015 the government amended the status of the committee in conformity with the constitution, and added the word
“innovation” to the committee name to assert the role it can play in the promotion of innovation. The committee
advises its members on strategies with regards scientific research, innovation and technological development, in
line with national strategies and priorities. The committee is composed of representatives from most ministries. The
president of the committee is the head of government, and its secretariat is the government authority responsible for
scientific research.

13




The responsibilities on CPIRSIDT include:

Propose to the government strategies and necessary guidelines for the promotion of scientific research, innovation
andtechnological development.

Coordinate and monitor scientific and technical research carried out through research activities under different
ministries.

Propose to the government the allocation of resources assigned to various projects and research programs
according to national priorities.

Conduct studies and evaluations with regards to scientific research, innovation and technological development.
Develop human resources in STI.

Support national and international research and technological partnerships.

1.3.7 Supreme Council of Education, Training and Scientific Research

CSEFRS is an independent advisory body. The Council serves as an authority for strategic thinking on the issues of
education, training and scientific research.

The Council is composed of 54 members: Experts; Government representatives from several sectors; Personalities
representing other organizations and institutions; two members of each house of parliament; Members representing
institutions of education and training; and Members representing unions and associations of education

The mission of CSEFRS is:
Advise on all matters concerning the national system of education, training and scientific research.

Advise the government and the parliament on projects and proposed legislations in the fields of education, training
and scientific research.

Conduct research and studies on issues relevant to education, training and scientific research.

Perform global comprehensive assessments and evaluations on policies and programs in the areas of education,
training and scientific research.

Present the Government with policy proposals that encourage the development of scientific research, and promote
creativity and innovation.

1.4 STI Support

1.4.1 Introduction

STI support section covers different aspects of support related to STl and TT, including financial support, awards,
funds, certifications bodies, and other programs and initiatives. Once more the focus is on the Ministry of Higher
Education, Scientific Research, and Training, and on the Ministry of Industry, Trade, Investment and the Digital
Economy, in addition to some other organizations that provide support to the ecosystem. These two ministries have
a number of support programs from financing scientific research, to providing support and financing for enterprises
to promote TT and for entrepreneurship.
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1.4.2 National Centre for Scientific and Technical Research

The National Centre for Scientific and Technical Research Centre national de la recherche scientifique et technique
(CNRST) is a public institution under the authority of MESRSFC, originally created in 1976 under the name of the
National Centre for Coordination and Planning of Scientific and Technical Research. Its status and name changed
to the current ones in 2001. CNRST’s mission is the promotion, development and exploitation of scientific research,
taking into account the cultural, economic and social needs of the country.

The responsibilities of the Center include:
Prepare the framework of the national priorities established by the government.
Strengthen the national research infrastructure.
Contribute to the exploitation of research and TT and research results.

Create research synergies, and promote high quality and impactful research in scientific, socio-economic and
technology fields.

Increase national scientific production.

Develop international research partnerships, and Include Moroccan researchers abroad in the development process
of the national STl system.

CNRST also plays an important role in funding and financing scientific research and TT in the country. Examples
include:

Creation of research structures and research laboratories.

Research excellence awards programs.

Research projects with high socio-economic and technological impact.

- Research on road safety

- R&D in the phosphates industry

- Research and technological development in national high priority areas

- Research in social sciences

CNRST is also the parent organization of a number of entities that enable CNRST to achieve its mission. These
organizations include the Moroccan Institute for Scientific and Technical Information, Technical Support Units for
Scientific Research, Moroccan Academic and Research Wide Area Network, National Institute of Geophysics, and
Morocco Incubation and Spin-off Network.

In the context of innovation and TT, it is important to mention that the legal status of CNRST enables it to provide
services for pay, exploit and commercialize patents and licenses, and market products of its activities. The Center may
take shares in public and private companies, provided that its ownership is no less than 20% of the capital of these
companies.

CNRST can also create subsidiaries provided that such companies are related to the production, promotion and
commercialization of products or services in scientific, technological, industrial and cultural fields. CNRST must hold
at least 50% of the capital of these subsidiaries.
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1.4.3 Moroccan Office for Industrial and Commercial Property

Moroccan Office for Industrial and Commercial Property Office Marocain de la Propriété Industrielle et Commerciale
(OMPIC) is a self-funded public institution under the management of Ministry of Industry, Trade, Investment and the
Digital Economy. OMPIC has two main functions, the registration of industrial and commercial property rights, and
the registration of commercial names of companies. OMPIC holds and communicates information on the national
registers of industrial property, trademarks, commerce, patents, and industrial designs and models.

OMPIC plays a strategic role in TT in Morocco, and contributes to the development of the industrial sector through
the implementation of an ambitious strategy. OMPIC works on developing knowledge and skills around intellectual
and commercial property, and promoting a better use of industrial and commercial property, with the aim to make
innovation and TT important factors of competitiveness for Moroccan companies.

Industrial Property Diagnostics Program

An industrial property development program is offered by OMPIC for innovative companies to help them implement
a strategy for managing their industrial property. The program is adapted to the needs of the companies and to their
development and competitive environments. The program is half a day long, during which experts form OMPIC
perform a diagnostic on the company, and train the management on industrial property. After the program, OMPIC
provides the company with a report that includes a diagnosis of the current state, along with propositions to enhance
the development of the company through industrial property.

1.4.4 National IP Management Process

Patents in Morocco

A patent is an exclusive right awarded by the State for a limited period time on a new invention, involving technical
and functional aspects of a product or a process that brings a technical solution to a known problem. A patent is an
industrial property title awarded for a maximum period of 20 years.

Patent Filing

A patent is an intangible asset that can be used and commercialized by a person or by a company during the life of
the patent. It is also possible to transfer and license patents.

Individuals and companies can file applications for patent at OMPIC, and provide the following information:
Patent application filing.

Description of the invention including a study on the technology, a description of the technical problem and the
solution the invention brings, and all possible industrial applications.

Designs, if they are necessary to the comprehension of the invention.
Detailed technical information of the invention and its applications limits.

If the patent application has not been withdrawn or rejected with valid reasons, it will be published 18 months from
the filing date. If the preliminary search report is established, it is published with the application, otherwise they are
published separately.

Things that can be patented

A patent must meet three criteria:

Novelty: An invention is considered new if it has not been made public, either as a patent publication, other types
of publications, or as public knowledge and use.
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Inventive activity: An invention is considered to involve an inventive activity if it is not an obvious activity for an
expert.

Industrial application: An invention is considered susceptible of industrial application if it has a specific, substantial
and credible purpose.

Things that cannot be patented

An idea is not patentable; only the technical means by which the idea can be realized are patentable. The law provides
a list of things that cannot be patented (Article 23, 24 and 25 of Law 17/97): Discoveries, scientific theories and
mathematical methods; Aesthetic designs; Presentations of information; Plans, service rules and methods; Computer
programs; Inventions opposite to public order or decency; Methods of surgical or therapeutic treatment on humans or
animals; Diagnostic methods practiced on the human or animal body; Plant varieties or animal breeds; and Biological
processes for the production of plants or selection of animal races

Process of patent filing in Morocco
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1.4.5 Program INNOV’ACT

INNOV'ACT is a MESRSFC fund for innovation and R&D projects for SMEs in partnership with public research
laboratories, universities, or technical centers. The objective of the fund is to encourage companies to work on R&D
and innovation projects to improve their competitiveness, help companies establish internal R&D centers. The funding
amount is 200,000 dirhams per project for small companies, 400,000 dirhams for SMEs, and 700,000 dirhams for a
consortium of companies.

1.4.6 Grand Prize for Invention and Research in Science and Technology

The Grand Prize for Invention and Research in Science and Technology by MESRSFC aims to encourage and reward
research and innovation. The amount of the prize is 170,000 dirhams.
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1.4.7 Science and Technology Medal

The Science and Technology Medal by MESRSFC is for a researcher or a team of researchers who significantly
contributed to the advancement of science and technology. It is a biannual award, recognizing a long and rich career
that contributed to the progress of science and technology. This honorary medal is accompanied with 250,000 dirhams.

1.4.8 Morocco Innovation Initiative

The Moroccan Innovation Center was created as part of Morocco Innovation Initiative by MICIEN. The role of the
Center was to support innovation initiatives, and acts as a one-stop shop for the coordination and management of
innovation funding tools to support innovation projects. The size of the fund was 380 Million dirhams. The Center was
recently dismantled, and the fund is transferred to be managed by MarocPME.

The Center launched the following programs:

Intilak: an innovation fund for market-oriented startups with less than two years of operations, in the fields of
information or advanced technologies. The fund finances up to 90% of the initial and development costs with a limit
of 1 million dirhams per startup.

Tatwir: for companies with more than 2 years of operations. The fund finances up to 50% of the costs of R&D projects,
with a limit of 4 million dirhams per project.

PTR, Prestation Technologique Réseau: supports technology and innovation projects developed by companies, and
covers up to 75% of the costs with a limit of 100,000 dirhams per project.

Program 2011 2012 2013
Intilak 12 projects 13 projects 9 projects
Tatwir 2 projects 4 projects 2 projects

PTR - 4 projects 5 projects

1.4.9 Innovation Awards

The innovation awards are prizes for the efforts of companies that are committed to technological development and
innovation, with substantial results that contributed to improving the competitiveness of the industrial sector. The
awards are part of Morocco Innovation Initiative.

1.4.10 Innovation Parks “Cités de I'lnnovation”

The innovation parks are physical technology infrastructures, with laboratory and prototyping equipment, within
universities. This is a program of Morocco Innovation Initiative.

The mission of the innovation parks is:
Promoting R&D, innovation, and TT within companies.
Promoting innovation through the use of patents and their transfer to the industry.
Bridging the gap between the university and industry.

Promoting the creation of innovative companies through an incubation process and the commercialization of
research.

Encouraging R&D and innovation service companies to promote TT and innovation within the market.

At present there are two innovation parks operational and two others are being developed, all housed and supported
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by the following universities: University Sidi Mohammed Ben Abdellah - Fés; University Mohammed V - Rabat;
University Cadi Ayyad - Marrakech; and University Hassan Premier - Settat.

1.4.11 Moroccan Standards Institute

Moroccan Standards Institute, IMANOR, is the official organization in charge of standards in Morocco. It is an
independent and autonomous institute, with a mission to contribute to the competitiveness of Moroccan enterprises,
and to provide strategic and public policy support to establish conditions of economic competitiveness, consumer
protection, environment protection, and living standards improvements. The responsibilities of IMANOR include:
Production of Moroccan standards; Certification of conformity to standards; Development and publication of standards
and related services; and Training on technical standards; Representation of Morocco at international and regional
standardization organizations.

IMANOR has four divisions responsible for standard-setting, certification, information and training. The institute sets
standards in the following sectors: Chemistry and the chemical industry; Agro-industry; Textiles and leather; Materials,
mechanical and electrical industries; Civil engineering; and Health, security, and the environment.

Its certification unit has two components that oversee the certification of products and the certification of management
systems: product certification for industrial product certification and labeling; and management system certification
for quality management, environmental management and industrial product management.

1.4.12 National Agency for Higher Education and Scientific Research Evaluation and Quality Assurance Agence
Nationale d'Evaluation et d'Assurance Qualité de I'Enseignement Supérieur et de la Recherche Scientifique

Createdin 2014, the responsibilities of the agency include: evaluation of public and private higher education institutions,
and research institutions; review and evaluation of training programs for license renewal and accreditation; evaluation
of doctoral study centers’ activities; and evaluation of scientific research and the effectiveness of scientific research
structures. The agency has 3 Commissions: Institutions review commission; Training evaluation commission; and
Scientific research evaluation commission.

Requests for the Agency’s support are received from: related ministries; the Supreme Council of Education, Training
and Scientific Research; Hassan Il Academy of Sciences and Technology; National Centre for Scientific and Technical
Research; and universities and other higher education and research institutions.

1.5 Industrial and Business Sectors
15.1 Clusters
Morocco Innovation Initiative Clusters

The promotion and creation of clusters is one of the main programs of Morocco Innovation Initiative. Inspired from
international experiences, the objective of the clusters is the emergence of innovative and market oriented projects.
Clustersaimto create afavorable environment and technological synergies among members of each clusterto stimulate
the development of R&D and innovative collaborative projects, and to give them national and international visibility.
Each cluster has a small structure that manages and supports its members. It is an effective way to collaboratively
generate innovative projects among members of each cluster, including large companies and SMEs, training centers
and research institutions.

Currently, there are 9 clusters under this initiative, covering a wide range of industries. Each cluster gets an annual
budget from Morocco Innovation Initiative for the cluster management team, and cluster management expenses.
These clusters are: Information Technology and Communication (ICT); Valuation of Sea Products - 2 clusters;
Microelectronics; Electronics, Mechanics and Mechatronics; Luxury goods in the food and cosmetic; Textile - 2 clusters;
and Energetic efficiency. Two additional clusters are in the process of being created in Renewable Energy and in Agro-
sources industries. The goal of the initiative is to create 20 industry and technology clusters.
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Solar Cluster

The Solar Cluster is an association of stakeholders in the solar industry, and an innovative and ambitious platform
that facilitates the development of a competitive industrial solar sector. The objective of the cluster is to contribute to
capacity building and to the development of skills in the areas of solar and green technologies. Members of the cluster
include professional organizations, industry leaders, researchers and academic organizations.

The cluster was recently created, and aims to spread the culture of innovation at all levels of the value chain of
green technologies, and offers a wide range of services to its members, ranging from strategic to technical, including
financing solar projects and promoting innovation and entrepreneurship through its incubator.

Technopark

Casablanca Technopark, a public-private partnership, is an IT business cluster located in Casablanca. It was launched
in 2001, and is the first of its kind in Morocco. This business and industrial park is under the supervision of MICIEN,
and is dedicated to enhance the development of IT in Morocco. Technopark’s mission is to help the creation and
development of businesses in ICT and Green Technologies. Engaged in a strategy of regional duplication of its model,
Technopark opened in Rabat in 2012 and in Tangiers in 2015.

The main service that Technopark provides to its clients is office space at special prices, with access to common
needed services. Since its creation Technopark hosted more than 750 innovative companies in Casablanca, and more
than 70 companies in Rabat. Currently Technopark is constantly hosting around 230 Moroccan start-ups and SMEs,
with 1,500 employees and more than 10% of the national ICT turnover.

1.5.2 Industrial Ecosystems

The new strategy of MICIEN is primarily based on the establishment of new ecosystems. Ecosystems are groups
of industry leaders and SMEs located in dedicated industrial zones, aiming to create technological fields around
targeted programs of cooperation leading to long-term supply contracts and technology transfer. The strategy of
the ecosystems stresses the importance of encouraging industry leaders, local and international companies, who
subcontract to first-tier suppliers, to transfer their technology and know-how. Part of the work will be transferred to
second-tier suppliers including TT.

1.5.3 Industrial Representative
General Confederation of Enterprises of Morocco

General Confederation of Enterprises of Morocco Confédération Générale des Entreprises du Maroc (CGEM) is a
private association of enterprises in Morocco. It is the largest network of enterprises in the country, with 31 professional
federations that include enterprises and sectorial professional associations from all industrial sectors.

Within the context of this Chapter, the mission of CGEM includes: establish production standards to increase the
competiveness of Moroccan industries; improve the attractiveness of industrial investments through leveraging tax
incentives; and encourage technological innovation through tax incentives and partnerships between industry and
universities.

Examples of industrial representatives
There are many industrial representatives and associations in Morocco. Some of them are very active in terms of

developing their industry and strengthening the ecosystem; however, their involvement in innovation and TT is very
limited. To mention a few:

Moroccan Industrial and Commercial Automobile Association Marocaine pour bIndustrie et le Commerce de
bAutomobile (AMICA): Its mission is to improve the competitiveness for its members, promote export, support
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technology transfer, and develop foreign investment in the automobile industry.

Moroccan Aerospace Industries Grouping Groupement des Industries Marocaines Aeronautiques et Spatiales
(GIMAS): Its mission is to consolidate and strengthen the competitiveness of the Moroccan aeronautics industry,
and position Morocco as a sourcing destination for the European market.

Association of Moroccan Textile and Clothing industries Association Marocaine des Industries du Textile et de
I'Habillement (AMITH).

Moroccan Association for Research and Development

The Moroccan Association for Research and Development Association Marocaine Pour La Recherche-Développement
(R&D Maroc) has a mission to promote and boost innovation and R&D within industrial Moroccan companies. The
association has active members from a wide range of industry leaders in the country. The objectives of the association
translate into a few actions: raise awareness and convince decision makers to establish and encourage R&D activities
in companies; propose and encourage the implementation of regulatory and fiscal frameworks favoring innovation
and R&D by to the authorities and policy makers; attract and channel national and international funding for R&D; and,
facilitate synergies between R&D laboratories in companies and other research institutions.

1.5.4 Incubators
Morocco Incubation and Spin-Off Network

MESRSFC, in partnership with MICIEN, set up a national program to promote innovation, business incubation and
entrepreneurship: the Morocco Incubation and Spin-Off Network Réseau Maroc Incubation et Essaimage (RMIE).
CNRST is the organization in charge of the implementation of the program. RMIE was established in 2002 as a link
between universities and the business world, to promote innovation and the creation of innovative startups. Currently
RMIE includes 14 university incubators.

RMIE encourages the development of university incubators to enable entrepreneurs to commercialize patents and
research, through the creation of startups. It also generates a pipeline of innovative startups and raises funds to
finance them. The network promotes the creation of innovative startups through incubation using a number of
actions: promoting entrepreneurship; training for the management of incubators; hosting startups within the network
incubators; and promoting the development of business incubators in Morocco.

In addition, RMIE provides financial and technical support to innovative startups and to university incubators. These
include:

For entrepreneurs and startups: financial support to a maximum of 230,000 dirhams per startup; technical support
and mentoring; and connections with a network of experts, partners and investors.

For university incubators: training on the management on incubators; and assistance in identifying creative projects
and innovative startups.

Soft Centre

The Soft Centre is managed by the National Agency for Telecommunication Regulations Agence Nationale de
Réglementation des Télécommunications (ANRT). It is a center for software development, available for IT companies
to enable them to develop and launch innovative market-oriented software products at affordable costs. The Centre
was established in 2010 to link IT companies with universities for applied research and software development. The
Center provides a range of services including technology infrastructures and services, expertise, and highly skilled
technical human resources from universities, including:

Identifying and assessing R&D projects in the field of software development.

Allocating skilled resources from universities and engineering schools (researchers, doctoral students, graduate
students, and engineering students in addition to the additional permanent resources of the Soft Centre).

Performing proofs-of-concepts and developing pilot products.
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Private Incubators

In recent years, some private incubators started in Morocco to invest in locally developed technologies and innovative
startups. Their investments and portfolios are still not significant to have a major impact, but it is necessary to mention
that they are important to the value chain and that their contribution will soon start showing results.

Also, a number of internationally known incubators from the USA and the Middle East started attracting product and
technology focused startups, with an interest to even set operations in the country. An important factor that attracts
these incubators is insuring an important and high quality pipeline of technologies, products, and startups that result
of a healthy TT environment.

1.5.5 Funds

The growing technology startup ecosystem in Morocco started to attract international funding. In addition to financing
a startup, these international funds offer expertise, coaching, and access to global markets, “smart money”. Moreover,
traditional industrial investment funds started also financing and investing in innovative and high-potential startups
that develop new technologies or offer new solutions for the market. A number of financing tools that fund research,
innovation, R&D projects and startups were mentioned in different section of this Chapter since they are part of bigger
initiatives.

Maroc Numeric Fund

Maroc Numeric Fund (MNF) was launched by three major banks, a national fund, and Technopark Management
Company in 2013. MNF is a 100 Million Dirhams fund, and the first investment fund dedicated to Moroccan technology
startups. MNF aims to be a catalyst for the creation and innovation of technology in Morocco. Its role as a seed fund
is to support innovative startups with high profitability potential, and to cultivate a culture of breakthrough invention
and technologies.

Central Guarantee Fund

Central Guarantee Fund Caisse Centrale de Garantie (CCG), created in 1949, is a public financial institution that
operates like a loan organization. It offers enterprises access to bank financing for their investment projects and
operating funds. CGC also supports the modernization of companies to improve their competitiveness. Its portfolio
includes a wide range of financing tools for enterprises and individuals depending on their needs.

Additional funds

These funds are not necessarily focused on financing innovation, R&D, and technology related ventures, but they are
available and they contribute to the development of the ecosystem. They include: Dayam Capital Risque: Sindibad
Fund by CDG Capital Private Equity; and OCP Innovation Fund for Agriculture
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1.6 Morocco STI MAP

2. National STI System: Capacity and Gaps

2.1 System Capacity and Gaps

Most analyzed stakeholders have recently implemented new strategies, or are currently working on new ones. This
is a positive note as the overall NIS is going through a phase of modernization and development, contributing to
the industrial and commercial competitiveness of the country. What is lacking in these efforts to set and implement
new strategies by most stakeholders of the ecosystem is a global vision and a synchronized strategy for the NIS.
Most of these stakeholders are working individually on their own strategies, knowing well that collaboration and
synchronization are necessary to make their strategies successful through the value chain of TT.

A central strategy will also drive efficiencies in managing and distributing funds, and in working with the international
environment.

According to the Global Innovation Index, Morocco’s best innovation attribute is the availability of scientists and
engineers; however, the country lacks behind in terms of capacity for innovation, spending on R&D especially
in the private sector, and university-industry collaborations. The quality of scientific research institution also
needs improvement. This is confirmed though the analysis of the stakeholders and through meetings with many
representatives from the ecosystem.

Research and Development

It is difficult to generalize the strengths of the overall NIS; however, Morocco does well in certain research fields like
mathematics, with about 3%. of publications worldwide. Another capacity lies in the quality of researchers in a number
of sectors.

The government’s goal is to reach a spending of 1% of GDP on R&D. It is often difficult to measure with accuracy the
spending on R&D nationwide, but many organizations estimate that R&D spending is still well below the target of 1%
of GDP (estimated between 0.7% and 0.8% of GDP), with researchers’ salaries as the bulk of the research spending.
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Higher education represents about 65% of R&D spending, followed by the energy and agriculture sectors with about
9% each, and all the other sectors share the rest of the budget, indicating that R&D budget is not well distributed
among sectors of national importance. This is also a result of the lack of a global R&D strategy.

In addition, the university sector receives the bulk of R&D budgets, while other sectorial research institutions that are
closer to industry with more TT potential are left with small portions.

Another challenge is that PhD students represent close to 50% or researchers in Morocco. These students are more
focused on finishing their work and finding jobs, rather than on the quality and impact of their research. Professors
and PhD students represent together most researchers in Morocco, spending only part of their time on research as
they are focused on other priorities required by their roles. Of all researchers in the country, less than 1% is involved
in research on a full-time basis.

About 40% percent of researchers work in universities and research institution, and the rest in the private sector,
training and higher education institutions. With about 7% of researches, the private sector is not well positioned to
ensure global competitiveness through R&D and TT.

Generally the objective of research is to publish its results, which could limit the capacity of these results to being
transferred and commercialized because they are not impact driven. In addition, most research conducted at local
universities is not focused on Moroccan issues and needs; and is more internationally focused. This makes research
transfer only feasible at the international level, which requires more resources and knowledge about international
systems and markets.

There is a lack of researchers’ mobility and exchange nationally between universities, and between universities and
industry; and internationally between universities and research centers and their international counterparts. Mobility
refers to exchanges within the context of research projects. Researchers’ mobility is a key element for TT.

Researchers also mentioned the lack of engagement of university management and senior management in the
research process to ensure research completion and success. This engagement does not have to be at the technical
and research levels, but the involvement of university senior management can positively influence the impact of
research and can insure the TT process.

Through the analysis in this Chapter, there is a great opportunity in setting new R&D performance and evaluation
indicators for researchers, and systems to measure R&D impact, including innovation and TT. It would also be beneficial
for the TT process to offer research methodology training modules for researches and PhD students nationwide.
These proposals would require central R&D strategies that drive the entire system towards the same goals.

Financing Research

Complicated financial procedures that govern all financials and budgets for R&D, and the financing cycle for R&D,
are barriers to TT, and they negatively impact research projects and their outcome. The system is not flexible enough
to cover the nature of R&D demands, and the financing cycle is too long. It takes sometimes more than two years
to receive a budget that was already awarded. In technology, this cycle is too long as things evolve fast, and two
years could be enough for a concept to be obsolete, especially when talking about innovation and competitiveness.
Researchers sometimes avoid requesting research financing knowing that it will take too long, and perhaps their
researchers will graduate or leave before the funds are allocated to their research project.

Research budgets are much constrained by the financial controller, not given the researchers the flexibility to spend
allocated budgets on category items required for research: software, lab equipment, training, travels... etc. Staffing
and recruiting for research is also a challenge as there are many constraints in hiring lab technicians, engineers, and
specialists. It is expected that only researchers can be paid using research allocated budgets. Lab technicians and
engineers might not even have a specific status within laboratories and research centers at the universities.

These constraints exist even when research funds are given from external, private, or non-profit organizations. All
the funds go to the same university accounts that are controlled by the Ministry of Finance. The Ministry of Higher
Education, Scientific Research, and Training and the Ministry of Finance are in the process of implementing new
contracts to allow for spending flexibility in the case where research funds are independently raised by the university
or research laboratories.
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Tax Incentives and Reforms

Here is a need for a fiscal incentive framework for companies that fund R&D projects, especially that in Morocco
researchers and R&D budgets are very limited in the private sectors. This is the case in many countries, where
governments offer tax breaks for companies that spend on R&D and fund industry-academic innovation and R&D
projects. This is also an important way to boost academic research to cater to industrial needs.

Governance and Strategy

Law 01-00 was an important step towards the development of research and innovation within universities, giving them
the opportunity to be a shareholder or to create companies that commercialize patent, exploit university research and
knowledge as a result of TT;, however, its application and success are yet to prove its impact.

Most stakeholders admit that the lack of cooperation between stakeholders of the ecosystem obstructs the entire
value chain of TT. This is considered a major obstacle to TT in the country. The transfer of knowledge and R&D
through the creation of products and startups is a complex process with many phases that require a combination of
skills and expertise, and lack of collaboration is a high obstacle to this activity.

There is also a lack of visibility on the legal framework that would allow university innovations to be commercialized.
The IP is often owned by public universities that cannot legally become a shareholder of commercial companies.
The only remaining possibility is licensing agreements, which have proven difficult, given the absence of industry
examples and success stories for university generated and owned patents. Co-development between industries and
universities should be the norm if the product is to find a market. This is one of the proposals to be analyzed by
CPIRSIDT.

Universities and research centers R&D contracts with large companies are not generally win-win situations, as
corporations tend to take full control over IP and publishing rights. Researches and research centers are constrained
and sometimes cannot even publish their work.

In addition, barriers to innovation and TT include:

Status of the researcher not well defined, especially in the context of innovation and the ability to develop a
product and launch a startup based on research projects.

Absence of regulations concerning the ownership of royalties by researchers and other entities involved in research.

No specific university laws that govern the research laboratory in the context of innovation and TT. There are no
specific incentives for laboratories, and even for universities, to innovate.

Status of the laboratory not well defined in the context of innovation.

No incentives for researchers for innovation and for quality research. There are no specific rewards or career
advancement systems linked to innovation.

Difficulties to assess the application of research.
No visibility to a central research strategy even at the university level.
No regulations on university startups rights.

Limited management training at universities and research centers, and lack of guidelines for good practices.

Need for technical resources like laboratory technicians and engineers.
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Generally, the actions taken towards innovation and TT by related ministries and universities remain fragmented. This
is due to the lack of a global strategy for innovation that provides guidance to all stakeholders in the ecosystem. Related
initiatives are also concentrated around Casablanca and Rabat, while Morocco has rich and diverse regions, and a set
of industrial and sectorial strategies that could benefit from all these innovation and entrepreneurial initiatives. The
country is progressing towards an advanced regionalization system, which represents a great opportunity with regard
to local specificities of regions.

Patents - Industrial Property

The number of patent application has increased from all applicants: universities, enterprises, and individuals; however,
there is a big question about the valorization and commercialization of these patents. The strategy in place is quantity
based and not quality focused. At present, there is no study analyzing the industrial impact or competitiveness of
patents in Morocco.

Through the analysis of the Industrial Property system, four elements are identified as immediate needs to make
the system impactful with regard to the commercialization of results and competitiveness of the industry. There are:
shifting towards a market focused strategy; training and coaching; providing resources at front-end and at back-end
of the process; and increasing Industrial Property knowledge at universities and research centers.

New strategies are also needed to ensure the development and/or commercialization of patents, a crucial phase for
the completion of the TT process, and for the competitiveness of industry.

Industrial development

High technology products and solutions are sophisticated, thus difficult to find their related final clients. The Moroccan
industry is not capable and is not well equipped to absorb university developed products and innovations and to
translate it into new processes and products. There is an urgent need to modernize industry and increase its absorption
capacity for innovation. This effort will not only propel the TT process, and contribute to the competitiveness of
the Moroccan industry, but will also deliver successful examples and an advanced platform for foreign industrial
investments. TT and the capability to absorb innovations are among the most important factors that attract R&D and
innovation related foreign direct investments.

There are no incentives for industrial companies to spend on research and to develop R&D capabilities. Despite
some efforts mentioned in the previous sections, not many companies requested funds for research because of the
restrictions that come with these funds. Furthermore, there are legal frameworks available for university researchers
and students to conduct research at the enterprise, and no efforts were made with regard to the status of the research
enterprise. R&D is a long-term commitment, with high-risk, that requires the support of the government through
incentives and well-designed legal systems.
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STI Strengths, Weaknesses and Opportunities

Strengths Weakness Opportunities

-Rich STlinfrastructure,and | - No global vision: - Development of new
researchinfrastructures dispersion of governance, |regulatory framework and
- Good quality of strategies and means fiscal incentives
researches, scientists and |- Lack of collaboration - Innovative high-growth
engineers among stakeholders sectors, ex: IT

- Research in certain - Lack of trust and outreach | - Moroccans researchers
sectors, ex: Math among stakeholders, and abroad

publication 3 %. worldwide | between public and private | - Visibility and cooperation
- Industrial sectorial sectors at international level
strategies - Lack of innovation - Regional development,

- Morocco's position in culture, and environment and decentralization
certain export markets to promote innovation - Establishment of

- Research spending and structures for innovation
funding, and startup seed | promotion at regional level

funding - Governance and

- Research financing autonomy of universities
regulations - Involvement of large

- Status of research and corporations in innovation

innovation personnel, and | at national level
laboratories

- No result driven R&D
strategies, and lack of
measure systems

- Limited R&D in industry
and in the private sector

2.2 Undergoing changes and new strategies

Itwas previously mentioned that many stakeholders analyzed in this Chapter have recently implemented new strategies,
or are in the process of developing new ones. It is important to elaborate on some of these new developments as they
directly impact the TT process, and are in line with the opportunities mentioned in this Chapter.

Ministry of Higher Education, Scientific Research, and Training

MESRSFC was working with the Ministry of Finance on implementing a new law in 2016 to allow for more university
R&D spending flexibility. This new law applies only to funds raised directly by the university and does not apply to
university running budgets allocated by the ministry. This is an important step especially for funds raised from the
private sector. This spending flexibility could also decrease payment delays, and potentially increase R&D funds from
the private sector and from international sources.

In 2014, MESRSFC set a new national strategy for the development of scientific research through 2025. This strategy
covered several aspects of TT and innovation, and identified many of the system gaps analyzed in this Chapter.
Based on the execution plan, this strategy is implemented and relies on STI related ministries and many STl support
programs and initiatives detailed in this Chapter. No additional major initiatives or regulations and incentives details
were specified in the strategy.

Moroccan Office for Industrial and Commercial Property

OMPIC commissioned a feasibility study for the implementation of an organizational structure for valorization and
commercialization of R&D results and inventions. The study included a diagnostics phase of the current national
state of affairs, an international benchmark phase covering five countries, and a proposal phase with three different
scenarios for technology transfer structures.
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General Structure that links universities and research organizations with industry and the private sector.

National Technology Transfer Structure that encourages researches to protect the results of their R&D, and helps
them find commercialization opportunities.

Network of Technology Transfer Structures that encourages researches to protect the results of their R&D, and help
them find commmercialization opportunities.

The proposed scenario is a model that provides partners with the most needed services. It proposes Customized
Industrial Property advisory services through four activities: industrial property strategy development; patent
applications filing services; industrial partnerships; and licensing contracts.

2.3 The National Stakeholders Workshop

The workshop was held in February 2016 at CNRST in Rabat. The National STI System, its capacity and gaps, conclusions
and recommendations were presented to ESCWA and representatives of many stakeholders in the ecosystem. The
feedback from different stakeholders with regard to system capacity and gaps was in line with the Chapter conclusion
and recommendations; however, a few additional points were raised during the workshop.

The focus need to be on patent quality and not quantity. There is a need for a different set of indicators and
performance measures linked to valorization and commercialization, not necessarily relying on patents as a
measure.

Coaching organizations and researchers through the commercialization phase.

Too many structures in charge of the governance of the NIS. The suggestion is not to create an additional one, but
to simplify the existing structures and processes.

Every few years a new high-level strategy is announced, and none has been successful so far. There is a need for
operational level plans, easier to implement.

A need for a new solution that builds on existing systems, capacities, and efforts.

At the end of the workshop, a taskforce was created with volunteering members representing some stakeholders from
the ecosystem to contribute to the next phases of the project.

3. Conclusion and Recommendations

The national STI infrastructure in Morocco is well developed throughout the entire value-chain for some sectors;
however, its results and impact with regard to commercialization of Moroccan R&D and to the competitiveness of
industry are minimal. In addition, the STI value-chain of other sectors of high importance to the Moroccan economy
is not well covered in terms of infrastructure, resources, and R&D spending.

The national STl system is not an efficient one as it is a combination of many structures with little coordination among
them, a lack of monitoring systems, and with no evaluation mechanisms. The desired system must be streamlined by
simplifying the governance model and the decision making process, and by specifying the role of each governance
entity with regard to the TT process.

Ensuring an efficient and impactful TT and innovation systems is very important for the development and
competitiveness of Morocco. It must start with the implication of government, under high-authority sponsorship, as
regulations and incentives are necessary to go from one level to the next in terms of both efficiency and impact.

There is no specific standard solution for the national TT system; however, the undertaken approach must be designed
carefully for Morocco, based on the specifications and capabilities of the current system and its different industrial
sectors.
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Current national innovation system
Main capacity points include:
- STl infrastructure.
- Quality of researches.
- Research in certain sectors.
- Industrial sectorial strategies and resources.
Major gaps include:
- No global vision: dispersion of governance, strategies and resources.

- Lack of collaboration and trust among stakeholders, between public and private sectors, and between universities
and industry.

- Research funding and R&D finance regulations.
- Flexibility and incentives in the status of researchers, laboratories, and universities and research centers.
- R&D not result driven, lack of measure indicators

- Limited R&D in industry and in the private sector

Next development step for the NIS in Morocco: Mid-term solution

Focus on the legal and strategic frameworks of the national STl system, with specific roles for each governing structure
with regard to TT and innovation.

Central vision and strategy
Interconnectivity of stakeholders
Synchronized TT value-chain
Final state of the NIS in Morocco: Long-term solution

In order to ensure the commercialization of Moroccan R&D and the competitiveness of its industry, the enterprise
must be the focus point.

Well identified areas for competitiveness

NIS responding well to the national strategy

The enterprise at the center of the system.
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Appendix

STI Stakeholders

. Academia

Public Universities

- University Mohammed V - Rabat

- University Mohammed Premier - Oujda

- University Ibn Zohr - Agadir

- University Cadi Ayyad - Marrakech

- University Ibn Tofail - Kénitra

- University Abdelmalek Essaadi - Tétouan

- University Sidi Mohammed Ben Abdellah - Fes
- University Hassan Il - Casablanca

- University Chouaib Doukkali - El Jadida

- University Hassan Premier - Settat

- University Soultane Moulay Soulaimane - Beni Mellal
- University Moulay Smail - Mekneés

- University Al Quaraouiyine - Fes

- Al Akhawayn University - Ifrane

- Euro-Mediterranean University of Fés - Fés

Private Universities

There are about 175 authorized and operating private higher education institutions, with statuses ranging from fully
recognized, with diplomas equivalent to those of public universities, to no specific recognition, by MESRSFC.

Colleges, Engineering Schools, Advanced Technical Schools
- Académie Internationale Mohammed 6 d’Aviation Civile - Casablanca

- Ecole Nationale Forestiere des Ingénieurs, ENFI - Salé

- Ecole Nationale d’Architecture, ENA - Rabat
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- Ecole Normale Supérieure, ENS - in Several Cities
- Ecole des Sciences de bInformation - Rabat
- Ecole Nationale d’Administration - Rabat
- Ecole Mohammedia d’Ingénieurs, EMI - Rabat
- Ecole Nationale Supérieure d’Arts et Métiers, ENSAM - Mekneés, Casablanca
- Ecole Nationale Supérieure d'Informatique et d’Analyse des Systémes, ENSIAS - Rabat
- Ecole Supérieure des Beaux Arts - Casablanca
- Ecole Hassania des Travaux Publics, EHTP - Casablanca
- Ecole Nationale Supérieur des Mines de Rabat - Rabat
- Ecole Supérieure d’Electricité et de Mécanique, ENSEM - Casablanca
- Ecole Supérieure Industries Textiles et d’'Habillement, ESITH - Casablanca
- Ecole Nationale d’Agriculture - Meknés
- Ecole Nationale des Sciences Appliquées, ENSA - in Several cities
- Institut Agronomique et Vétérinaire Hassan Il, IAV - Rabat
- Institut National des Beaux-Arts, INBA - Tétouan
- Institut National des Postes et Télecommunications, INPT - Rabat
- Institut National de Statistiques et d’économie Appliquée, INSEA - Rabat
- Institut National des Sciences de bArchéologie et du Patrimoine, INSAP - Rabat
- Institut Supérieur d’Art Dramatique et d’Animation Culturelle, ISADAC - Rabat
- Institut Supérieur de Commerce et d’Administration, ISCAE - Casablanca
- Institut Supérieur d’Etudes Maritimes, ISEM - Casablanca
- Institut Supérieur de I'Information et de la Communication - Rabat
- Institut Supérieur International du Tourisme - Tanger
- Institut Supérieur des Péches Maritimes - Agadir
- Institut Supérieur des Métiers de bAudiovisuel et du Cinéma - Rabat
In addition, there are military academies, pedagogic and education institutions, administrative and social educational

establishments, and many other higher education science and technical institutions, under the management of public
universities, ministries, or other government organizations.

ll. Research and Development Institutions

- Centre National de I'Energie des Sciences et des Techniques Nucléaires, CNESTEN

- Centre National pour la Recherche Scientifique et Technique
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- Centre d>Etudes et de Recherches Démographiques, CERED

- Centre National de Recherche Forestiere, CNRF

- Centre National des Etudes et des Recherches Routiéres, CNER

- Centre d’Etudes et de Recherche Humaines et Sociales

- Centre de Recherches Juridiques, Economiques et Sociales, LINKS

- Centre d’Etudes et de Recherches en Sciences Sociales, CERSS

- Centre Jacques Berque pour les Etudes en Sciences Humaines et Sociales, CJB
- Centre Marocain d>Etudes Stratégiques, CMES

- Centre Marocain des Sciences Sociales

- Centre d’Etudes et de Recherches sur les Migrations Internationales et le Développement Durable, CERMID
- Institut National de Recherche Halieutique, INRH

- Institut National de la Recherche Agronomique, INRA

- Institut de Recherche en Energie Solaire et en Energies Nouvelles, IRESEN

- Institut National d’"Hygiene, INH

- Institut Pasteur, IP

- Institut Royal des Etudes Stratégique, IRES

- Institut de Recherche pour le Développement, IRD

- Institut Royal pour la Recherche sur bHistoire du Maroc, IRRHM

- Institut Universitaire de la Recherche Scientifique, IURS

- Institut des Etudes Africaines

- Institut Scientifique de Rabat

- Moroccan Foundation for Advanced Science Innovation and Research, MAScIR
- OCP Group R&D, OCP

- Office National des Hydrocarbures et des Mines, ONHYM

- Research and Development Associations and Foundations

In addition, there are many institutions, laboratories, and centers for R&D within universities and colleges.

lll. STI Financial Support

- National Agency for the Promotion of SMEs

- Morocco Incubation and Spin-Off Network

- Central Guarantee Fund
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- Maroc Numeric Fund

- R&D Maroc

- Morocco Innovation Initiative

- Program INNOV'ACT

- Grand Prize for Invention and Research in Science and Technology
- Science and Technology Medal

- Innovation Awards

- Corporate Funds

IV. STI Related Ministries

- Ministry of Higher Education, Scientific Research, and Training
- Ministry of Industry, Trade, Investment and the Digital Economy
- Ministry of National Education and Professional Training

- Ministry of Economy and Finance

- Ministry of Energy, Mines, Water and Environment

- Ministry of Health

- Ministry of Agriculture and Fisheries

- Ministry in charge of Moroccans Abroad and Migration Affairs

Most ministries, and many other government organizations have established higher education institutions, or
technology and R&D centers, and play important roles in the STl landscape in Morocco.

V. STI Support: Organizations, Programs and Initiatives,

Calibrations and Certifications Bodies

STI Support Organizations
- Permanent Inter-Ministerial Committee for Scientific Research, Innovation and Technological Development
- Hassan Il Academy of Sciences and Technology
- The Supreme Council of Education, Training and Scientific Research

- National Centre for Scientific and Technical Research, CNRST

- Moroccan Office for Industrial and Commercial Property, OMPIC
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Certification and Calibration Bodies

- Moroccan Standards Institute

- National Agency for Higher Education and Scientific Research Evaluation and Quality Assurance

Industrial technical centers for testing and analysis of standards and norms
- Centre Technique des Industries Agroalimentaires CETIA
- Centre Technique du Textile et de I'Habillement, CTTH
- Centre Technique des Matériaux de Construction, CETEMCO
- Centre de Recherche des Industries Mécaniques, Métallurgiques et Electriques, CERIMME
- Centre Technique de Plasturgie et de Caoutchouc, CTPC
- Centre Technique des Industries des Equipements de Véhicules, CETIEV
- Centre Marocain des Techniques du Cuir, CMTC
- Centre Technique des Industries du Bois et de I'’Ameublement, CTIBA
- Laboratoire Public d’Essais et d’'Etudes, LPEE

- Laboratoire Officiel d’Analyses et de Recherches Chimiques, LOARC

STl Support Programs & Initiatives
- Morocco Innovation Initiative
- Industrial Property Diagnostics Program

- National priorities of scientific and technological research

VL. Policies, Strategies and legislations

- National strategy for the development of scientific research through 2025
- National priorities of scientific and technological research

- National Charter for Education and Training

- Industrial Acceleration Plan 2014-2020

- National Sectorial Strategies

- Morocco Innovation Initiative

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

- Finance Law No. 55.00, National Fund for Scientific Research and Technological Development




T

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

- Decree No. 2.01.2330 for establishing the configuration and operations of the National Commission of Higher
Education Coordination

- Law No. 80-12 on the National Agency for Higher Education and Scientific Research Evaluation and Quality
Assurance

VII. Business Sector

Incubators and Accelerators
- Morocco Incubation and Spin-Off Network, RMIE, Network of 14 incubators
- Centre d’'Innovation Technologique, Ecole Mohammedia d’'Ingénieurs, EMI - Rabat
- Centre d’Incubation et d’Accueil des Entreprises Innovantes, Ecole Nationale Supérieur des Mines de Rabat - Rabat
- Incubateur Universitaire de Marrakech, University Cadi Ayyad - Marrakech
- Centre Universitaire Doukkala Incubation, Université Chouaib Doukkali - El Jadida
- Incubateur Régional Inter-universitaire du Sud, Université lbn Zohr - Agadir
- Incubateur RESIN, Institut National des Postes et Télécommunications, INPT - Rabat
- Technopark Incubator - Casablanca
- Incubateur Dynamique Est, Université Mohammed Premier - Oujda
- Incubateur MaroBtikar, University Hassan Premier - Settat
- Al Akhawayn Incubator, Al Akhawayn University - [frane
- Pépiniére Maroc Incubation, National Centre for Scientific and Technical Research, CNRST - Rabat
- Centre Universitaire d'Incubation Tadla-Azilal, Université Soultane Moulay Soulaimane - Beni Mellal
- Incubateur Universitaire IBDA3, University Moulay Smail - Meknes
- Incubateur de I'Université Internationale de Rabat - Rabat
- Soft Centre
- Injaz Al Maghrib
- Enactus
- CEED
- Endeavor
- StartUp Maroc
- New Work Lab
- Moroccan Center for Innovation and Social Entrepreneurship

- OCP Entrepreneurship Network

- Private Incubators




Business Representatives

- Economic Interest Groups

Business Clusters

Technopark
Integrated Industrial Platforms
Sectorial Business Initiatives

Outsourcing Platforms

VII. Industrial Sector

Industrial Representatives
- Ministry of Industry, Trade, Investment and the Digital Economy
- General Confederation of Enterprises of Morocco, CGEM
- Moroccan Industry and Commerce Automobile Association, AMICA
- Moroccan Aerospace Industries Grouping, GIMAS
- Association of Moroccan Textile and Clothing industries, AMITH
- Moroccan Association for Research and Development, R&D Maroc
- National Federation of Agroindustry, FENAGRI
- Moroccan Association of Solar and Wind-Power Industries, AMISOLE
- Federation of Chemical and Para-Chemical Industry, FCP
- Moroccan Association of Pharmaceutical Industry, AMIP
- Federation of Metallurgical, Mechanical and Electrical Industries, FIMME
- National Federation of Electricity and Electronics, FENELEC

- IT Professionals Federation, APEBI

Many other sectorial industrial federations and associations
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Industrial Clusters
- ICT Cluster
- Valuation of Sea Products - 2 clusters
- Microelectronics Cluster
- Electronics, Mechanics and Mechatronics Cluster
- High-end food and cosmetic products Cluster
- Textile — 2 clusters
- Energy efficiency Cluster
- Solar Cluster
- Agro-sources Development Cluster

- Industrial Ecosystems - many

The goal is to create 20 clusters in the industrial and technology sectors.

IX. Science Clusters

- Moroccan Foundation for Advanced Science Innovation and Research, MAScIR

- Institut de Recherche en Energie Solaire et en Energies Nouvelles, IRESEN

X. Technology Transfer Offices

- Innovation Park, University Sidi Mohammed Ben Abdellah - Fés
- Innovation Park, University Mohammed V - Rabat

- Innovation Park, University Cadi Ayyad - Marrakech

- Innovation Park, University Hassan Premier - Settat
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Additional data

Number of researchers in Morocco
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National Spending on R&D

Data in millions of dirhams
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OMPIC Patent Costs

Patents prices in Dirhams

Rate Reduced rate '
Filing fee and publication of patent 2 100,00 840,00
Search report and opinion on the patentability 6 000,00 2 400,00
Right of delivery 2 1200,00 480,00
Right to publish the claims of the application or patent 1 200,00 480,00
validated in Arabic or French

Rate Reduced rate 3
Annuity:
2nd year 600,00 240,00
3rd year 600,00 240,00
4th year 600,00 240,00
5th year 600,00 240,00
6th year 1200,00 480,00
7th year 1 500,00 600,00
8th year 1800,00 720,00
9th year 2 100,00 840,00
10th year 2 400,00
11th year 3 000,00
12th year 3 000,00
13th year 3 000,00
14th year 3 000,00
15th year 3 000,00
16th year 7 200,00
17th year 7 200,00
18th year 7 200,00
19th year 7 200,00
20th year 7 200,00

Right to delay of fees due in respect of each year : by
month started late

25% of the amount of the annuity
rate with a minimum of 240 dh

Catering fee

100% of the annuity right due in
addition to the right to delay

Additional publication for additional claim over10 claims 480,00 By claim

192,00 By claim

Request for extension of the term of protection in
accordance with Article 17.2 of the Law 17/97 as
amended and supplemented of the term of protection
in accordance with Article 17.2 of the Law 17/97 as
amended and supplemented

1 680,00

" Rate applicable to natural entities, universities, educational institutions and SMEs (according to the criteria of the SME charter),
whether domestic or foreign (countries beneficiary of the reduction under PCT).
2 This rate will be applied after the entry into force of the amendment of the law 17-97.
3 Rate applicable to natural entities, universities, educational institutions and SMEs (according to the criteria of the SME charter),
whether domestic or foreign (countries beneficiary of the reduction under PCT).
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Extension of the term of protection in accordance
with Article 17.2 of the law 17/97 as amended and 7 200,00
supplemented : annually

Request for further processing and the like 50% of the amount of the normal rate due to
the procedure object of the further request

Number of patent applications

The table below does not include patent applications from international organizations.

. Number of Patent Applications
Applicant type
2010 2011 2012 2013 2014
Universities 39 38 58 138 158
Research Centers 1 6 16 25 32
Enterprises 26 32 26 49 36
Individuals 80 90 96 103 127
Total 146 166 196 315 353

Source: OMPIC
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Chapter 2

Technology Transfer Legislative proposals for Morocco

Introduction

A favorable legislative framework is an essential cornerstone of an efficient national technology transfer (TT) system.
Like most of the countries of the region, Morocco’s legislative framework is one of the hinderers of TT and this Chapter
aims at identifying the legislative gaps that need to be addressed.

In order to address these gaps, this Chapter built on a previous chapter that surveyed the Moroccan Science,
Technology and Innovation (STI) landscape to identify the main players capable of effectively contributing to the
national TT system. Beyond the actors identified by the landscape report, this Chapter tries to take into account
all stakeholders which are typically part of complementary spheres (economic, academic, government), and it was
necessary to understand the various laws that regulated each sphere’s contribution to TT.

The considered current laws were also taken into account to make the proposed legislative recommendations feasible.
The best performing international TT and most relevant economies to Morocco were also analyzed in this Chapter and
used as a benchmark.

In making final recommendations, this Chapter considered past experiences of legislation for TT in Morocco and their
outcome.

Context and Scope

The goal of this Chapter is to enhance the national innovation system in Morocco through proposals of updates of the
current related policies, assessing gaps and proposing legislative improvements.

In order to achieve its goal, this Chapter will start by reviewing existing national and institutional existing policies as
well as exploring planned policies. This initial survey will be the basis to analyze and assess the current legislative
situation with regard to innovation and TT. In order to profit from best practices around the world, this Chapter will
survey international best practices in the field, in particular from countries that have accumulated a proven track record
of successful TT. After taking into account both national gaps and drawing lessons from international best practices,
this Chapter will provide legislative and policy recommendations, identify best implementation mechanisms as well
as suggest implementation drafts in an annex. In order to ensure maximum dissemination of the recommendations,
a national workshop with the main stakeholders will be held.

Regional STI situation and constraints

A considerable effort and many studies have been dedicated to understanding the Arab STI landscape across many
countries. For the purpose of this Chapter the “Broken cycle: Universities, Research and society in the Arab world”
report * sheds light on the common aspects of this landscape. The main diagnostics of the mentioned study are the
following:

Weakness of the culture of innovation in society in general and in the productive tissue in particular;

Absence of the culture of social science research to understand needs of society and try to find solutions;

4 ESCWA. (2015). The broken cycle. Beirut: ESCWA.
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Weak link between academic research and societal needs, researchers continue to work on their doctorate thesis
research instead of addressing market/society need;

Academic progression of professors in all Arabic countries are refereed journal based and do not take into
consideration TT;

Near absence of postdoc positions;

Near absence of media coverage of academic results and as a result most companies do not know about them;
Teaching load of professors is such that little time is left for research;

Weak funding on scientific research;

Weak funding for industrializing lab results;

Absence of linkage between national economic policies and research agenda;

Individualization of research;

Weak support of research assistants and research technicians and engineers;

Absence of linkage between research results and training curricula;

Contradictions between conservative societal cultural values and intellectual curiosity needed for research;
Divergence of interest between universities and socio-economic actors;

Absence of international level publications in Arabic, which lead researchers to publish abroad;

Innovation does not come only from dedicated researchers but can stem from ordinary citizen however this is
linked to a culture of opportunism which is mainly absent in Arabic countries;

International trends also affect research transfers and not only national policies;

As far Technology Transfer Office (TTO) is concerned, the report noted the increase in scientific publications,
however this is still below the levels of comparable countries;

There is a mixing between knowledge society, economy and ICT infrastructure;
Heavy investments in ICT do not necessarily benefit national economies;
Success is the result of a cumulative effort and no single measure will solve the problem in the short term;
Absence of policy to develop local competences that can benefit from TTs;
Strong segregation between social sciences and hard sciences;
In addition to the above considerations, which describe obstacles common throughout the Arab region due to its own
historic and political specificities, one should not lose sight of the fact that the innovation race is global. Hence, it is

important that the framework that is used to evaluate such effort is global. The most cited reference in that area is the
Global Innovation Index Framework 5, which also serves as the reference framework adopted for this Chapter.

Moroccan STI and Technology transfer landscape

In this section, the main conclusions drawn from the Morocco landscape analysis report ¢ are highlighted and will
serve to lay the groundwork for understanding how the different stakeholders interact in the Moroccan STl ecosystem.

5 Insead, WIPO, Cornell University. (2016). The Global Innovation Index. Geneva: WIPO.
5 Amrani, A. (2016). Morocco Science, technology & innovation landscape analysis. Beirut: ESCWA.
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Figure 1: Morocco’s STl ecosystem

Figure 1 illustrate the existing interactions between the stakeholders of the Moroccan STl ecosystem. It is clear that
unless the Inter-Ministerial Committee for Scientific Research, Innovation and Technological Development is capable
of mulling the full synergies that can be created between the ministries that compose it, the divergent interests of the
ministries will not favor an effective TT environment.

It seems from the conclusions of the above mentioned report’ that the lack of effective coordination between ministries
responsible for the productive sector and the Ministry and actors of scientific research is not favoring a good alignment
of objectives which is a prerequisite for TT.

Public Universities in Morocco

Unlike some of the neighboring countries, public universities remain the largest body of knowledge creation in
Morocco. Acknowledging the inefficiencies in the existing system, Morocco’s government enacted a new law in 2001
which is still in effect today?. All of the higher education system is governed by law 01-00 which was an important
step towards the development of research and innovation within universities in addition to fixing clear rules for
advancement criteria of university professors.

The law was future oriented as it gave universities the possibility to be a shareholder or to create companies that
commercialize patents and exploit university research and knowledge as a result of TT. Unfortunately, the actual
reality is that no public university has been able to effectively use these possibilities.

Most analyses recognize that the lack of cooperation between stakeholders of the ecosystem obstructs the entire
value chain of TT. From a legislative perspective, no text in the existing laws addresses specifically TT conditions for
public universities. A direct consequence of such an absence is the lack of visibility on the legal framework that would
allow university innovations to be commercialized.

Furthermore, professors, which have no career or financial motivation for TT, have shown little interest in market
oriented research which is a major problem as they should be the main drivers for such activities. Under current law
01-00, part of a university professor compensation covers conducting research and as such he is not eligible to receive
additional compensation from the university for successful TT.

7 ibid
8 Government, M. (2001). Loi 01-00. Bulletin Officiel.
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At the institutional level, public universities, which cannot under the current law, hold shares in a commercial venture,
have no financial motivation to initiate discussions with industry partners.

The intellectual property (IP) that can result from publicly funded research is owned by public universities that cannot
legally become a shareholder of commercial companies. The possibility of licensing agreements have proven difficult
given the absence of industry examples and success stories for university generated and owned patents.

Scientific research

As it is the case for many of its neighbors 9, the Moroccan STI system notably shares many of the same ailments.
Given the prominence of the contribution of public universities in the national scientific output, this section will mainly
diagnose the public university which, as an offer-side in the TT equation, suffers from the following problems:

Teaching load of professors is such that little time is left for research;

Weak funding of scientific research;

Weaker funding for industrializing/commercialization lab results;

Absence of linkage between national economic policies and research agenda;

Weak link between academic research and societal needs, researchers continue to work on their doctorate thesis
research instead of addressing market/society need;

Weak support of research assistants and research technicians and engineers.

Economic sectors and scientific research weak cooperation

Before getting to the diagnosis of the economic sector contribution to TT, a misunderstanding commonly held across
the region needs clarification: heavy investments in ICT cannot in themselves be considered direct investments in
R&D and, more often, do not necessarily benefit innovation and value creation in national economies.

From a legal perspective, the creation of start-ups by public universities falls under article 8 of law n° 39-89 which
govern the privatization of public enterprises. Such a transfer requires a ministerial decree with full justifications
as it is the case for the privatization of strategic public institutions. Two public universities (University Mohammed
V - Rabat and University Hassan Il - Casablanca) have tried to create independent foundations to circumvent such a
category but did not get the required authorizations from the Ministry of Economy and Finance under law 01-00.

In order to motivate professors to file patents, some universities have instated a small monetary reward for patent
filing. This has created a recent upsurge in university filed patents, however the absence of market oriented research
in universities prevents these new patents from translating to TT opportunities.

In order to address that lack of market oriented research in public universities, the new call for proposals by the
Ministry of Higher Education, Scientific Research, and Training (MESRSFC) for funding research in national priority
areas (300Mdhs) goes a long way towards solving this, by better orienting funding and requiring an industrial partner
for larger projects °.

Funded projects have only recently started under the funding program for conducting research in priority topics and
results are not expected before several years. In order to facilitate the spending rules for this research, during the last
government tenure, MESRSFC and the Ministry of Economy and Finance signed a joint decision to introduce flexibility
into R&D spending in public universities, which is clearly a step in the right direction whose impact will need to be
evaluated in due time.

On the other end of the spectrum is the demand side that should be driven by the productive economic sectors.
However this is not happening, at least not to the full extent of its potential. The main executive decision that favored
investment in R&D was abrogated in the 2000-2001 Finance Law which has never been re-instated since.

9 ESCWA. (2015). The broken cycle. Beirut: ESCWA.
0 Research, M. o. (2014). Appel a Projets dans les secteurs de recherche prioritaires.




Initially instated in 1998, the Law authorized SMEs to deduct up to 10% of their investment in R&D from their corporate
income tax (max 2%) under the name “provision pour R&D”. Article 8 of the 1999/2000 Finance Law modified and
completed by article 7bis of law N° 24-86, lifted the cap of 10% allowing companies to claim the full amount of R&D
spending.

As is the case in similar countries, the economic sector being made of a majority of SMEs which have no incentive
to invest in innovation and R&D, there is a clear divergence of interests between universities and socio-economic
sectors. Ultimately, a successful TT system is the result of a cumulative effort and no single measure will solve the
problem in the short term.

In a recent positive development, the current tax regulations book (2017) has exonerated the compensation of doctoral
students from income tax up to a salary of 6000 dhs/month for up to 24 months as defined by Tax Code Code général
des Impots (CGI) article 57 and 79 ™.

Moroccan Patent and Industrial design legislative framework

Due to the multitude of free trade agreements, and the mutual IP protection they require, Morocco has continually
updated its patent and trademark legislative and as a result Morocco’s IP legislative and operational framework is an
example in the region. Industrial property in Morocco is governed by Law n°17-97 that covers protection of industrial
property modified and that was completed by Laws n° 23-13 and 31-05.

The practical aspects for the application of the law are defined in Ministerial Decree n°2-14-316 which modifies and
completes Decree n°2-00-368. As per the law, the Moroccan Office for Industrial and Commercial Property Office
Marocain de la Propriété Industrielle et Commerciale (OMPIC) is the government office in charge of overseeing the
registration, enforcement and publication of patents, industrial property and trademark sectors.

In order to facilitate the patent filing and commercialization process, OMPIC has streamlined the administrative steps
as described in Fig. 2.

Process of patent filing in Morocco
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" Finance, M. o. (2017). Code général des Impdts. Rabat: Bulletin Officiel.
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Beyond the handling of all patent filings, OMPIC has also a role in promoting and encouraging IP creation, filing and
commercialization. Indeed, OMPIC continuously encourages universities and industrials to engage in innovation and
protect it using patent filing. Recently, it successfully engaged public universities to increase their effort in patent filing
as a means to encourage TT. After an initial surge in the past 4 years in the number of national patent filings, OMPIC
is reporting a drop of filings in particular university generated patents. This shows that government institutions can
spur and regulate TT but cannot replace a market dynamic driven by wealth creation.

Given that legally any transfer of ownership or commercialization of a patent has to be registered at OMPIC (Articles
56, 57 and 58 of law 17-97) in order to benefit from legal protection, OMPIC is able to account accurately for all TT
based on a patent commercialization.

Currently, there are no incentives for industrial companies to spend on research, develop R&D capabilities, file patents
or engage in TTs. Even if the government initiated a few incentives, not many companies requested public funds for
research because of restrictions and heavy administrative requirements that come with these funds. Hence, it is no
surprise that Moroccan industries initiated patents and innovations are limited and very often related to innovative
commercialization schemes than to TTs.

A compounding effect for this lack of innovative spirit is noted: there is no legal frameworks for university researchers
and students conducting research in companies and no efforts were made with regards to the fiscal status of research
funding in industry and researcher employment in companies.

The existing legal framework does not require updates to empower a TT dynamic, hence this Chapter will not
recommend updates to it.

Legislative framework for investment in technology transfer

Investment in TT falls under the general capital risk legislation. Passed in 2006, Law 41-05 defines the legal framework
for capital risk investment funds. It defines the conditions for SME funding in several forms that range from equity
investment to different debt instruments. The application ministerial decree that was published in 2009 defined two
legal forms of investment funds: share based capital risk company (Société de Capital Risque - SCR) and mutual funds
(Fonds Commun de Placement a Risque - FCPR).

Although initially well intentioned, this legal framework represents strong constraints on fund management: investment
ratios that are incompatible with TT; and banking norms that guarantee risk balance but prevent investments in risky
TT.

These constraints have led investors to avoid these new legal forms and opt instead for classic companies legal
frameworks (Société Anonyme - SA, Société par Actions Simplifiée - SAS, Société en Commandite par Actions - SCA).
Given the high risk nature of investing in TT, it is no surprise that there exists no funds in Morocco today for early seed
investment.

In arecent development, Morocco has contracted a US$50 million loan to setup these funds. The Moroccan government
has designated the Central Guarantee Fund Caisse Centrale de Garantie (CCG) to manage that loan which thankfully
will be given to private companies for management. Part of the loan will be dedicated to technical assistance and
coaching of startups. The first investment offers should be made available in the second half of 2017.

Perspective and international best Practices in Technology Transfer Policies

Although the right policies are paramount in initiating and maintaining a TT dynamic, they cannot be effective unless
they rely on a sane basis as depicted in Figure 3.
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Figure 3: Technology Transfer pyramid

Technology transfer positioning in the value chain

In order to have effective measures for the National Technology Transfer Office and in order to better understand the
success factors of international experiences, it is important to position what is meant by TT in the complete value
chain of innovation. There are a number of relevant technology maturity scales that could be taken as a reference. In
this Chapter, the internationally adopted Technology Readiness Level (TRL) reference is used to define the position of
TT in the innovation value chain:

S
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Technology Readiness Levels

TRL 0: Idea. Unproven concept, no testing has been performed.

TRL 1: Basic research. Principles postulated and observed but no experimental proof available.
TRL 2: Technology formulation. Concept and application have been formulated.

TRL 3: Applied research. First laboratory tests completed; proof of concept.

TRL 4: Small scale prototype built in a laboratory environment ("ugly" prototype).

TRL 5: Large scale prototype tested in intended environment.

TRL 6: Prototype system tested in intended environment close to expected performance.

TRL 7: Demonstration system operating in operational environment at pre-commercial scale.
TRL 8: First of a kind commercial system. Manufacturing issues solved.

TRL 9: Full commercial application, technology available for consumers.

Figure 4: EU Technology Readiness Level reference

TT in this Chapter covers the process by which a technology at stage TRL 5-6 is taken to a stage TRL 7-8. In this
definition, not only is the technical aspects typically associated with new prototypes are collaboratively addressed
during the process of TT, but also the commercial postionning.

Further, most of the studies dedicated to TTs converge on the following main steps of the process of TT '?, which is
adopted for this Chapter:
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Figure 5: Technology Transfer Flow

International Technology Transfer policies best practices

The Global Innovation Index ™ is often a reference in measuring the comprehensive framework for innovation and TT.
As can be seen from Figure 6, regulatory environment is an important “Innovation Input” but its impact is relative.
However given the scope of this Chapter, this section will focus on the international best practices in legislative
framework.

2 Tsvi Vinig, D. L. (2015). Measuring the performance of university technology. Journal of Technology Transfer, 1034-1049
3 Insead, WIPO, Cornell University. (2016). The Global Innovation Index. Geneva.: WIPQO.
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International benchmark: United States of America

The US is often cited as the leading example in terms of TT success. It is noteworthy that this success is rather recent
and is mainly due to a major change in the legislative framework of TT for public universities. The Bayh-Dole act of 1980
spurred over 250 universities to create some form of TT offices to find a path for their research to reach markets ™.

Ultimately, the possibility for the university to retain ownership of IP obtained through federally funded research
created an economic incentive that resulted in a 20-fold growth of patents issued to universities ™.

The evolution of the legislative framework can be summarized as follows:
Before 1980

The federal government retained ownership of all outcomes of government funded projects except some non-
exclusive licenses which were made available to companies. As a logical result publicly funded research produced
many printed publications but little conversion into products. In 1980 the government held 28000 patents, fewer than
5% had been licensed, a clear measure of the inefficiency of the system.

Bayh-Dole Act of 1980

Brought forward as a bipartisan legislative proposal, the Bayh — Dole act initiated a major revolution in that universities
can own new discoveries under federal funding and have the right to patent them. Further and in order to incentivize
professors, universities must share revenues with inventors. Under the proposal turned to law ¢, universities are

4 Stevens, A. (2004). The enactment of Bayh-Dole. Journal of Technology Transfer.
5 Everett M. Rogers, J. Y. (2000). Assessing the Effectiveness of Technology Transfer Offices at US Research universities.
6 Wikipedia. (2016). Bayh-Dole Act. Retrieved from Wikipedia: https.//en.wikipedia.org/wiki/Bayh % E2 %80 % 93Dole_Act
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to give licensing preference to small businesses and government retains march-in rights . In order to assess the
effectiveness of the proposal universities must report back on progress to funding agency.

The university system took some time to produce the expected results but as an example, in FY2008 (one year), 648
products introduced, 5039 licenses, 595 companies formed all resulting from government funded projects.

As a complement to the Bayh-Dole Act, the Stevenson-Wydler Technology Innovation Act of 1980 made it a
requirement for federal government labs to make TT their mission. Under the new law, federal government labs must
seek opportunities to transfer technology to industry.

Complementary legislation

The Federal Technology Transfer act (FTTA) of 1986 made TT a priority of Government Owned Government Operated
(GOGO) labs and their personnel. The National Competitiveness Technology Transfer Act in 1989 completed the
previous act to make TT a priority of Government Owned Contractor Operated labs and their personnel.

The executive order 12591 of 1987 granted companies title to patents in exchange for royalty to universities and federal
research labs and implemented a royalty sharing and cash awards to inventors government employees scheme.

From an operational perspective, the best performing American universities give professors and inventors equity in
start-ups, instead of licensing royalty fees. In doing so, the inventors continue to be involved in the life of the created
start-up which in turns results in more efficient TT. In short, successful TT is going “From Inventors to Investors”

International Best Practices: France

In 1983, France introduced a tax incentive for investment in R&D by enterprises (Crédit Impot-recherche CIR). Initial
conditions were unattractive with a low maximum cap and a maximum rate of 25% of expenses. In 1985 the incentive
was increased to 50% of R&D expenses and a higher cap. The years 1988 and 1990 saw consecutive tweaks to the
system that reduced its attractiveness. Today CIR is part of a policy mix encouraging TT that includes other incentives
such as “Jeune entreprise innovante” which offers income tax incentives to fund market oriented research at
universities and creating applied research institutes (Instituts Carnot).

The fundamental question of what qualifies as an R&D expense was settled in as simplified decision tree as in Figure 7.
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et d'éligibilité au CIR
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Figure 7: Decision tree for what qualifies as an R&D expense for CIR

As the rules change, so did the attractiveness of the scheme. The number of companies using the scheme increased
until 1990, then decreased until 2003 (to less than 6000). The change of conditions in 2004 (doubling the rate for R&D
subcontracted to public institutions) led to a surge in its use (over 20000 companies in 2011). The suppression of caps
in 2008 freed more investments towards R&D. The evolution over time of the attractiveness and use of the CIR over
time is captured in Figure 7.

7" March-in right allows the funding agency, on its own initiative or at the request of a third party, to effectively ignore the
exclusivity of a patent awarded under the Bayh-Dole Act and grant additional licenses to other “reasonable applicants.”

'8 Wikipedia. (2016). Stevenson-Wydler Technology Innovation Act. Retrieved from Wikipedia: https.//en.wikipedia.org/wiki/
Stevenson-Wydler_Technology_Innovation_Act_of_1980




Graphique 2. Financements publics & la R&D des entreprises en France,
1993-2011, M€ courants
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Figure 8: Evolution over time of the use of CIR in France

In 2014, a detailed evaluation report of the impact and use of CIR was published '°. Several important outcomes were
registered. Contrary to criticism of the scheme which claimed that the CIR benefited mostly to major corporations, 2/3
of the beneficiaries are SMEs with less than 50 employees and small investments (less than €70k corresponding to a
tax break of €22k). Further, the CIR helped modernize French industry as High Tech industries (electronics, software
and pharmaceuticals) are found to be the highest beneficiaries.

That study showed that the scheme greatly benefited industry-academy collaboration. It was estimated that
subcontracting to public universities increased several folds to reach over €211M.

At a macro-economic level and thanks to CIR, private investment in R&D grew from €18B to €29B. The increase of
€11B was twice the tax cost of the incentive (€5.2B) and added 35000 researcher jobs in 5 years.

As a benchmark, the French experience with CIR offers important takeaways. First and foremost is the fact that
when industry is driving the innovation dynamic the probability of value creation is greatly improved. Second is
that although regulatory environment is paramount in initiating the innovation dynamic, it is very hard to get the
right incentives first time around. Rather, it is important that the right assessment tools are put in place and that the
legislation follows a closed loop iterative process, continuously tweaking the mechanisms as a function of measured
impact.

Legislative approach and recommendations

Impact evaluation

In order to correctly approach the TT dynamic, one has to fully apprehend the economic wealth creation cycle that it
creates as illustrated in Figure 9.

% Ministére de I'Education Nationale, d. I. (2014). Développement et impact du crédit impot recherche 1983-2011. Paris.
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Figure 9: Wealth creation cycle of technology transfer

Very often, the evaluation at many MENA countries restrict themselves to the amount invested by government agencies
in R&D at public universities and research labs. TT is the only means by which the government can secure a form of
return on investment. The economic outcomes of job creation, additional tax revenues and new technologies arriving
on the market bring important societal benefits, some of which are difficult to measure. However, the generated
wealth and tax revenues, and the reduction in unemployment cost are all measurable incomes to the government
which can be used to improve the legislative framework and tax incentive schemes.

Recommended legislative approach
The recommended approach in this Chapter aims at aligning the interests of the three main stakeholders:

1. Strengthen the supply side generating knowledge and producing technologies through career and monetary
incentives for public researchers.

2. Spur the demand side responsible for using, commercializing and bringing to the end user the innovations through
tax incentives for investing in R&D and TT.

3. Develop the right regulations for the investment financial ecosystem, responsible for funding the TT of innovative
systems and products

In this case of Morocco, and from a demand and offer perspectives the biggest pool of researchers remain at public
universities. The highest potential for social and economic impact resides with SME which represents over 90% of the
industrial sector. Connecting the biggest pool of researchers to the highest potential for impact will require a multi-
tiered approach:

A change to the 01-00 law will be needed to include patent creation and its successful transfer to industry as a
career advancement criteria in the professorship paths.

Atweak to that law may be needed to allow for monetary rewards for researchers in case of successful TT as a consulting.
A change to law 39-89 to allow public universities to create private companies.

A change to the yearly Finance Law Projet de loi de finance PLF to reinstate a tax incentive for R&D investment
(provision pour R&D), that should also benefit private universities, will give flexibility to tweak the right incentives

before passing it into law on hiring qualified personnel.

A change to the yearly PLF to reinstate public investments in market oriented research with private partners on
yearly basis before promoting to law with R&D investment (at least 1% of GDP as government promised).

A change to the capital risk prudential rules (law 41-05) for investment in TT that makes it attractive compared to
other market opportunities
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Implementation Roadmap

2018: Change to PLF

2019: Change to law 01-00 & Decision 2171.12

* Reinstate « provision pour R&D »

* Create a separate spending rule for
R&D projects at public universities

2020: change to laws 41-05, 39-89
* Include successful tech transfer as a

career advancement criteria

* Allow researchers to be paid * Offer tax breaks for investing in
monetary rewards for successful tech |technology transfer

transfer * Create an exception to allow public

* Make public funding of research of | universities to own equity in
1% of GPD mandatory technology transfer based spin-offs

pact evaluation & re-adjustme

pact evaluation & re-adjustmen

Conclusions and recommendations

Successful TT can only be sustainable if the legislative framework that govern this transfer of value is able to align the
interests of all parties. Hence, the recommended approach in this Chapter aims at aligning the interests of the three
main stakeholders:

1. Strengthen the supply side generating knowledge and producing technologies through career and monetary
incentives for public researchers.

2. Spur the demand side responsible for using, commercializing and bringing to the end user the innovations
through tax incentives for investing in R&D and TT.

3. Develop the right regulations for the investment financial eco-system, responsible for funding the TT of innovative
systemsand products

The main knowledge producing body in Morocco being public universities, it was essential that this Chapter
recommends changes to the 01-00 law and its application decrees that define career advancement criteria for university
professors to include successful TT.

Thanks to its advanced IP laws and institutions, Morocco can rely on the examination report of patents delivered by
OMPIC to be a fair guarantee of academic advancement quality.

IP legislative framework in Morocco is a strong point and the office responsible for its enforcement (OMPIC) can be
relied upon to provide accurate statistics on successful TT. This indicator can be used to measure the effectiveness
of the implementation of the legislative recommendations. This closed loop control is fundamental to allow the
legislative framework to continuously evolve and adapt to a changing economic environment.

It is the conviction of this Chapter, and as supported by the benchmark countries, the most efficient TT systems are
demand driven. Morocco used to have an original “provision pour R&D” tax incentive in the annual Finance Law
which unfortunately was terminated and not replaced. This Chapter recommends reinstating this tax breaks in the
coming finance annual law before making it permanent.

Innovation and TT are all about risk taking. Given multiple options investors tend to avoid innovative products given
their aversion to risk. Financial legislation has the power to level the field by offering increased impetus and tax breaks
for investors willing to share the risk of innovation through TT.

As can be seen from above proposals, the recommendations put forward in this Chapter fall along the lines of a
holistic approach that covers demand side, offer side and investing which is the only way to entrench a lasting and
efficient national TT system.
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Annex 2: Law organizing advancement of public university professors
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Annex 3: Proposed changes to law 41-05
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Institutional policies for the management of intellectual property and the
activation of technology transfer in universities and scientific research
institutions in Morocco

Summary

This chapter proposes an effective policy model for the management of intellectual property (IP) and transfer of
technology (TT) in Moroccan universities, research centers and institutes. It also proposes guidelines containing the
terms of reference and the specialization of the technology transfer and coordination Office (TTO) with the National
Technology Transfer Office (NTTO), a national institution for the valorization and marketing of the products of scientific
research, development (R&D) and inventions, which is still a project under consideration.

At the beginning of the chapter, a vision of the «value chain» of the TT and IP management, which takes into account
Moroccos general framework of legal, organizational, economic and cultural dimensions, is presented. This is
followed by a set of recommendations to encourage TT from academic institutions to industry, which is mainly the
role of universities and research centers in this Report.

The Annex includes proposals on: an effective model policy related to IP management in Moroccan universities,
research centers and institutes; and guidelines including the objectives, conditions, terms of reference and controls
related to the work of the university structure in charged with TT ( such as TTO) in coordination with the NTTO.

It is worth clarifying that the following is limited to “patents” as one of the most important forms of IP, because the
main theme is TT. As for the other forms of IP rights (IPR), they can be taken into account at a later stage in order
to give a holistic character to the proposed IP policy and the TT value chain. These include: Copyright; Trademarks;
Geographical Indications; Appellations of Origin; Industrial Designs; technology expertise; and secret technologies.

Introduction

The cooperation and exchange relationship between the university and the company has developed significantly, in
the past ten years, in the fields of training, continuous training, expertise, TT and R&D. This development was mainly
due to the new developments that have occurred and continue to occur in entrepreneurship and at universities. The
economic system has become more dependent on science, knowledge and innovation to improve its competitiveness.

In view of the increased awareness in recent years of the importance and role of the transfer and marketing of
technology, the interests and operations of universities expanded significantly, surpassing their basic role in
education and research to undertake the tasks of valuing research results and creating technology transfer linkages
with economic and social fabric.

Furthermore, in recent years, Morocco has adopted a set of integrated national strategies with the aim of achieving
sustainable economic and social development, such as: launching the latest version of the «Economic Acceleration
Plan», the Morocco Green Plan, the Digital Maghreb Scheme, the Moroccan Solar Plan, etc. The role of the university
is reflected in keeping pace with these large-scale structured projects, as well as building appropriate competencies
through R&D and establishing infrastructure for the transfer of technology and university experience.

In order to accelerate the technological development and to activate the important role of science and technology
as a lever for a local, regional and international comprehensive development, and to respond effectively to the
challenges faced by the science and technology system, a set of programs and actions was initiated: to stimulate and
encourage the valorization of research, innovation and TT; institutionalize the relationship between the university and
the Moroccan enterprises; provide infrastructure for research and innovation; provide sufficient resources to finance
innovation and valorization activities; and improve governance and the legal framework.
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These programs and actions are part of the two national strategies on scientific research and innovation (before 2016):
National Strategy for the Advancement of Scientific Research in the 2025 Horizon (approved in 2006 and updated in
2012); and «Innovation Morocco» strategy (adopted in 2011).

The main objective of all these programs is to valorize and commercialize university patents, technologies and expertise
developed at the university through: providing services, information and keeping pace with university researchers
and laboratories before and during patent registration; patent licensing and management of IP acquisition operations;
optimal IP management; creating innovative companies; marketing technological expertise and keeping pace with
researchers while working with companies as experts and consultants; and arranging and managing financing or
funds to launch start-ups.

These tasks are a new discipline at universities, so they must be professionally implemented by a structure within the
university such as the Innovation Complex (we will refer to it from now on as Technology Transfer Office - TTO)

The establishment of the TTO at the university ensures that the above tasks are carried out in the best possible manner
and that the achieved results are in accordance with the following conditions and criteria:

1. Adopting avisionand an IP policy inthe university: This is first step towards developing the structure and mechanisms
for transferring technology in particular and knowledge in general from the university towards its environment.
Furthermore, the most important features that must be provided in the university IP policy include: compliance with
national laws and policies relating to IP, innovation and scientific research; an internal legal framework for arranging
and managing IPR; explanation of the steps to be taken during the implementation of the procedures for TT and the
management of IP acquisition operations; and provision of the necessary legal guarantees during all phases of the IP
marketing process.

2. Adopting a transparent and precise procedure for TT.

3. Confirmation of an accurate and clear mission statement for the TTO, which must: determine what is the TTO;
determine what the TTO seeks to achieve in line with the Universityss IP vision and policy; prioritize the work load, thus
facilitating the resolution of potential conflicts between stakeholders; define the major objectives at the operational
and institutional levels; distinguish the TTO within the university; and provide a framework for assessing the TTO
activities.

4. Choose an appropriate and effective organizational structure that enables the TTO to achieve the established goals
and to play the roles specified in the mission statement.

Patents in Morocco

The Moroccan Industrial and Commercial Property Office (OMPIC) is the national body responsible for the protection of
industrial property (trademarks, patents, and industrial designs). It is a public institution operating under the tutelage
of the Ministry of Industry, Investment, Trade and the Digital Economy.

In addition to its role in the protection of industrial titles and trade names, the Office plays an important role in
supporting the competitiveness of companies, encouraging innovation and keeping up with national enterprises,
universities and research centers through awareness raising and training processes, to promote the incorporation of
the development of industrial property within the development plans and strategies of these institutions.

Some statistical graphs were included in the text, which show the evolution of the number of patent applications
registered with the OMPIC to the limits of 2016, and the size of the participation of Moroccan universities and research
centers in Moroccoss patent development effort. These indicated that: patents applications of Moroccan origin
constitute about 20% of the total registered applications; and universities and research centers contributed 155 patent
applications representing 12.5% of total registered patent applications (1240) and 65.4% of total patent applications
of Moroccan origin.
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Part 1: TT and IP Management

A. Mechanisms and programs to support innovation and TT in universities
() Infrastructure
a. University Patents Program

It is a program that emphasizes the growing awareness of the importance of patent registration as one of the forms
of valuing the results of scientific research and as an effective indicator of the development of the innovation system
in Morocco, paving the way through addressing the problems that hinder TT and the hoped-for openness of the
university to the enterprise. The program has enabled:

- Inclusion since 2009 of a special budget item in the universities budgets to finance the costs of patent
registration.

- Reduction of the registration cost by OMPIC to up to 60% for university researchers.

- Establishing a network of Technology Innovation Support Centers (TISC) for technology information related to
patents in universities and research institutions. This network provides a range of local services to innovative
companies, researchers, universities, entrepreneurs, inventors and incubators. In 2015, this network included 50
centers.

b. National Program for University-Industry Interface

The National Program supports the University-Industry Interface (UIl) structures of the University to develop
relationships with economic partners and motivate professors, researchers and students to direct their research
towards topics that seek to meet the needs of the economic and productive environment. There are currently 27 Ulls
in Morocco.

c. Moroccan Incubators Network

It is a network of public and private actors (incubators, nurseries, public institutions, finance institutions ...) in the
field of innovation and the valorization of scientific research results. This network provides technical and financial
support to researchers involved in the establishment of innovative contracting projects. It also supports the creation
and revitalization of innovative entrepreneurship incubators within university institutions, promotes the culture of
entrepreneurship and innovation and supports the organization of events that promote the culture of entrepreneurship
in universities. The network includes 13 university incubators.

d. Program of Innovation Cities

Within the framework of the «Morocco Innovation» strategy, the ministries responsible for scientific research, industry
and finance are supporting the creation of innovation parks in different regions of Morocco in partnership with
universities, which will house research centers, specialized companies and startups incubators. These are currently
being built in the cities of Fez, Rabat, Marrakech, and Settat, while other will established in the rest of the country.

The aim of the innovation cities is to develop an integrated and appropriate system for the dissemination and
implementation of the culture of innovation by creating a comprehensive harmony and synergy between the involved
actors. This should encourage R&D and innovation at universities, in coordination with companies, to stimulate
excellence in innovation and quality in operations, and to value the potential of Moroccan researchers nationally and
internationally, while generating industrial and IP and helping Morocco move from technological consumption to
development and innovation.

e. Supporting Universities Clusters
Clusters are a new form of organization that ensures greater competition for enterprises and builds groups of research

and training institutions, enterprises and various economic partners to develop the market for innovation and TT by
encouraging cooperative projects for R&D and innovation.

Clusters are one of the pillars recommended by the «Morocco Innovation» strategy to enhance the competitiveness of
enterprises. There are currently 11 clusters in the fields of electronic, microelectronic, information and communications
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technology, renewable energies, the environment, the textile industry and energy efficiency. After receiving the
clusters accreditation, clusters receive financial and technical support from the Ministry of Industry, Trade, Investment
and the Digital Economy. Many universities and institutes are involved in these accredited clusters.

(ll) Financing
a. INNOV>ACT Program

INNOWACT provides financial and logistical support for research and innovation projects implemented by companies
in partnership with universities and public research laboratories. The provided financial support under this program
is 200,000 dirham for very small enterprises, 400,000 dirhams for small and medium enterprises, and 700,000 dirhams
for a group of companies. Companies should secure a financial envelope at least equal to the support provided by the
program. Twenty-four projects were supported by INNOV>ACT during the period 2005-2013.

b. Technology Development Network to Fund Industrial Companies

This network includes competent researchers at universities and research centers capable to respond to the needs of
the enterprise for organizing and developing production through an industrial preliminary diagnostic for technological
qualifying it. Between 2009 and 2011, 215 technological services and 132 technological diagnostics were completed
for industrial enterprises. Since 2011, the network was transformed into a funding mechanism within the package of
innovative financing mechanisms set out in the «Morocco Innovation» strategy and managed under the supervision
of the Ministry of Industry, Trade, Investment and the Digital Economy.

¢. Mechanisms for Financing Innovation: INTILAK and TATWIR

Through these financing mechanisms, interest-free loans are provided to innovative companies without any obligation
to provide certain results. They were managed (till 2015) by the Moroccan Innovation Center, a private company
established in 2011 under the «Morocco Innovation» strategy. INTILAK program targets innovative Moroccan
companies that have been operating for less than two years. The program covers 90% of the expenses of these start-
up companies up to one million dirhams. As for Tatweer program, it targets innovative Moroccan companies that have
been active for more than two years and wish to develop their activities through innovation. The program covers 50%
of the project development expenses to up to 4 million dirhams.

d. Funding by Launching Applications for R&D Projects

This funding targets programs to finance research and technological development projects through launching
applications for research projects. Among the most important of these applications are:

Request for proposals for funding scientific research projects in priority fields with a financial envelope of 300
million dirhams. This request was launched in 2013 and was targeting all actors, including the private sector and
foreign research institutions. The request for tenders includes three types of projects. (For example, the third type
had a budget of up to 10 million dirhams and aimed R&D projects which create market-oriented products with
advanced technologies and develop the competitiveness of Moroccan enterprises.)

Requests for proposals for funding R&D projects in partnership with some economic and private actors, for
example: the phosphate group OCP; the Ministry of Agriculture, Rural Development and Fisheries; and the Mining
Group MANGEM.

Requests for offers to support research in the field of communications and modern technologies.

Mechanism for encouraging investment in TT and R&D through the Investment Promotion Fund.

General remarks on the mechanisms and programs for the promotion of innovation and technology transfer in
universities

The analysis of the reports by the various stakeholders involved in the scientific research and innovation system in
Morocco highlights a set of general observations on the results achieved by the different mechanisms and programs
supporting innovation and TT in universities:
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Most of the universities have enterprise incubators, TTO or equivalent, and TISC within or outside the TTO.

All the above structures are enities within the University, and a varying levels of its activities including: awareness
raising and organizing meetings and debates with economic partners; IP management; management of contracting
with economic partners; and keeping up with innovative projects holders.

The results are limited with respect to projects establishing enterprises, cooperative research projects, and
technological services provided by universities.

B. Technology Transfer Process

The purpose of TT at universities is to value the results of scientific research and transform it into a commercial offer
in the form of a technology, product or service that can be exploited by economic partners.

In order to maximize the social and economic impact of publicly funded research, universities need to ensure the
effective dissemination and transfer of research results, through: exploiting all kinds of distribution and transfer
mechanisms to value commercial supply (such as licensing for patent exploitation, spin-off companies, start-up
companies and R&D cooperation agreements); and dealing with all potential marketing partners and choosing the
most suitable for each case (e.g. spin-off companies, existing companies, investors, SMEs, civil society organizations,
innovation and valorization support agencies and governments).

The process of technology transfer is complex, with repetitive and overlapping phases and steps that are detailed
below as a «value chain».

a. Maturation and incubation phase

This is a decisive and important step that allows search results to be directed more reliably towards the desired
industrial applications through a preliminary match, and to finalize the following:

Technical issues: through validation, proof of concept, prototypes, and production of the manufacturing model
(depending on the adopted marketing method).

IP-related issues: associated with industrial protection, attachments, and audit procedures.

Legal issues: related to contractual agreements with industrial and private partners, and compliance with national
standards and laws.

Marketing and commercialization issues: manifested in determining the commercial supply of the proposed
technology, business model, and market studies.

The above is conditional on ensuring a high and intensive level of activities related to the production of technology
and the valorization of research results through several levels:

Awareness raising and good training;

Discovering and identifying new research and ideas for technologies, products or technical services that have
potential commercial benefits;

Keeping pace with researchers during the proof of concept or prototype production stage;
Following the needs of the specific economic sector locally, regionally, nationally and internationally;

Developing partnership and cooperations with the private and industrial sectors;

Stimulating and rewarding researchers for their commitment and contribution to the innovation effort and TT, by
providing direct (financial rewards and benefit-sharing) and indirect (academic promotion) financial incentives.
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b. Disclosure and legal protection phase:
This phase includes a set of steps:

Disclosure of new technologies, products or services (according to the Disclosure Form): technology description
(two types of information: confidential and non-confidential): advantages, uses and exploitation of technology;
parties that may be interested in exploiting this technology; level of development and proof of concept; search for
similar publications and technologies; inventors and their contributions, and researchers who participated directly
or indirectly in the development of this technology; and sources of funding (during initial R&D) and cooperative
relationships.

Data confidentiality management.

Evaluating the current IP and conducting a search on the former industrial technology situation that may affect the
freedom of proposed work.

Saving data and records.

Decision on the feasibility of legal protection and the geographical scope of the required protection (need to the
Moroccan laws in force). The university must choose either to protect through the use of university resources
(need for technological and commercial expertise); or to abandon ownership in favor of the researcher (who will
use his own resources to follow the protection process).

Filing the patent application in a formal manner and tracking it through: direct supervision of this process or the
use of the services of legal specialists and experienced in the patent applications.

c. Transfer or marketing phase:

During this phase, the university develops its own strategy to define how would the technology be exploited according
tothe available options, it divides marketing responsibilities. This strategy should take into account a number of factors,
including conflicts of interest related to cooperative and contractual research and protection of national interest (in the
case of a license for a foreign economic partner) or public interest (in the case of publicly funding applied research).

In general, the choices available within the scope of a transfer or marketing strategy are: transfer of ownership;
licensing; or startups or spin-off companies or establish joint ventures with economic partners to share both risks and
potential returns.

C. Value chain diagram of TT process in universities

In order to ensure promising areas of application and the smooth TT as soon as possible, it is advisable to work
during the previously presented phases in cooperation with one or more of the economic partners. These phases are
divided into smaller steps with outputs that must be validated prior to passage for implementation. The steps can be
implemented at the laboratory level or through specialized structures within the university or by contracting national
innovation structures or intermediaries or directly with the economic partner.

A diagram shown in the text summarizes the various phases and steps of the value chain of TT in universities and
research centers, as well as the involved stakeholders. It was suggested based on:

Results of technology transfer experiments in Moroccan universities during the last ten years.

Preliminary results of the feasibility study on the establishment of a national structure for the valorisation and
marketing of R&D results and inventions completed by OMPIC.

Model and experience of companies to accelerate the TT in France.

Some traditional academic models in which the «value chain» represents the TT process in the university in a
linear way characterized by a sequence of stages of the transfer process as: the series begins with an invention or
discovery by a researcher(s); the researcher(s) disclose the invention to the university TTO; a TTO disclosure phase
after its decision to protect the invention; and the phase of transfer or marketing.
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However, this model suffers from simplification and rigidity and considers that the same processes fit all cases as well
as overemphasis on patents and neglect of other forms of IP.

D. IP Management at Moroccan Universities

Based on the various annual reports issued by the universities, the various current activities related to IP management
at universities are summarized as follows:

1. Awareness raising and capacity support activities: organizing seminars on IP and innovation for students; organizing
open competitions for innovative ideas, especially for PhD students; awareness sessions on IP and entrepreneurship
for students; participation in training organised by the network of TISC.

2. Assist researchers in consulting IP databases.

3. Assist in the writing or drafting of disclosures. (Patent specifications)

4. Providing information and advice on patents.

5. Following up of and tracking the filing of applications.

6. Preparation research reports internally or transferring them to OMPIC.

7. Managing the economic aspect of patents: patent portfolio management, negotiation of licensing agreements,
creation of Startups or Spin-off companies.

8. Technology transfer and accompaniment of industrial partners.
9. Marketing activities: establishment or participation in exhibitions of patent prototypes.

It is noted that activities 1 to 6 are professionally practiced by the TISC at universities; while activities 7 to 9 are still in
need of much support and an up-to-date investment to achieve the established objectives.

Part II: Role of universities and scientific research centers in promoting TT

There is a wide range of performance indicators of TT activities that represent a dashboard for university officials,
including: indicators on inputs and means (financial, material, human resources, information resources and quality
of inputs); operational indicators on activities (implementation, time and quality of activities); indicators on results
(quantity, type, level of coverage and quality); and indicators of impact and perception. However, the key performance
indicators for TT (patents, licenses and revenues) remain the only ones able to determine the effectiveness and
effectiveness of universities in this field.

Comparative analysis undertaken nationally and internationally on the performance of universities established a
reference practice which produced a list of the most influential factors on the efficiency and effectiveness of TT at
universities. These are briefly presented below:

1: Recognition by the University of TT

This is done through: official recognition of the TT task as an essential function of the university alongside training
and scientific research; and emphasis on TT in the vision and mission statement of the university, as well as during
internal or external communication campaigns.

2: Allocation of qualified and appropriate human resources

National short- and medium-term support (five years) is recommended to support, build human resource capacities
and operate. The university must ensure that this factor is respected and that it provides the necessary flexibility to
employ: the appropriate number of employees with specialized qualifications commensurate with the size of the
targeted technological activities and disciplines (e.g. full-time employee for every 100 million dirham of scientific
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research expenditure); and a full-time Director of Technology.
3: Supporting TT culture and policies within the university

Culture factors indirectly and strongly impact TT activities, hence the need to evaluate this impact and to continuously
work to improve and develop the overall picture of TT activities within the university. The important cultural questions
include: are efforts made in R&D projects in partnership with companies, and high quality patents, considered for the
professional advancement of researchers? ; are there financial rewards and a pay entitlement system based on factors
associated with TT? ; are there informative media programs promoting excellence and dissemination of TT success
stories?

4: TTO level of professionalism

The level of professional of the TTO is a prerequisite for achieving the expected results, and its direct interaction
with private companies requires the following: adopt a private sector approach to operate an efficient, flexible and
independent management structure in negotiating agreements; use the services of legal specialists and experienced
patent professionals; and be service oriented and deal with existing and potential partners as valuable customers and
provide them quality services.

5: Adopted well-defined policies, rules and procedures

The adoption of well-defined policies, rules and procedures are among the most important factors affecting the
efficiency and effectiveness of TT in universities and ensuring that the results are achieved. This is the first step
towards developing the TT structure and mechanisms. In general, the endorsement and adoption of an IP policy
allows: to implement and facilitate the operations and functions of technology transfer, and registration, transfer
and distribution of IPR; a transparent IP management, handling conflict of interest and facilitating the interaction of
different stakeholders with the TTO structure; and to provide ready-made models and manuals.

6: Appropriate budget allocation for patent protection

The allocation of an appropriate patent protection budget can facilitate the registration of patents and facilitate the
management and protection of the registered patent portfolio before marketing them for a sufficient period of time. It
is best to have this budget under the direct supervision of the TTO.

7: Appropriate budget for proof of concept

This budget will help the university and the TTO to: bridge the gap between applied research and the market, and
bring technologies closer to industry’s requirements; build prototypes, conducting market studies and research on a
given market, and possibly produce manufacturing models, etc.; and bypass the first phase of technology through its
maturation, which is a crucial step that allows search results to be more directed towards industrial applications, and
giving them greater opportunities for companies to recognize them as promising investments.

8: «Patience» and not rushing results

The TT process takes a lot of time from the research stage until reaching the market in the form of products or services
and therefore: the TTO should be established as soon as possible (even if the level of activities is weak) so that the
university can provide sufficient time for human resource development to a professional level; and results cannot be
rushed and may continue for many years to understand and absorb the benefits of TT.

Part lll: Model IP Policy in Moroccan Universities and Research Centers
A. Laws and Regulations on IPR in TT and research valorization

a. Laws, regulations and international agreements on IPR

At the national level: Law No. 97-17 of 2004 on the Protection of Industrial Property: (Application Decree No. 2-00-
368 dated 7 June 2004); modified and supplemented by Law No. 05-31 of 2006: (Application Decree No. 1485-05-2
dated 20 February 2006); and amended and supplemented by Law No. 13-23 of 2014.
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At the international level: Morocco has joined most of the international treaties related to industrial property.
This openness has enabled Morocco to benefit from several privileges: strengthening the legal framework for the
protection of industrial property rights for domestic and foreign investors; and adapting Moroccan standards to
international standards.

b. Laws on the TT and valorization of research
Article 7 of Law No. 01.00 on the organization of higher education, which regulates the work of universities in TT.

Within the framework of the functions assigned to it under this Law, universities may, under service agreements,
provide paid services, and establish innovation incubators, and exploit patents and licenses and market the products
of their activities. And in accordance with the legislation in force and within the available resources obtained from
the said activities, it may contribute to the support of the business activity by: contribution in public and private
companies, provided that this contribution shall not be less than 20% of the capital of the said companies; creation
of subsidiaries, provided that they are intended to produce or improve goods and services in economic, scientific,
technological and cultural fields, and that the universities have at least 50% of the capital of these subsidiaries; the
Administration shall approve the contributions and the creation of the subsidiaries referred to in the above second
paragraph.

Law No. 39.89 authorizing the transformation of public institutions to the private sector.

Article 8: It shall not be permissible to create public institutions other than those allowed by the law, nor to establish
an emerging company of a public institution or an emerging company of a company emerging from it. A public
establishment may not contribute to a private company unless, unless by a decree issued by the minister in charge
for the implementation of transfers operations from the public sector to the private sector and accompanied by an
explanatory note stating the reasons for doing so.

B. Feasibility of ratifying and adopting an IP Policy at universities
a. IP and valorization of scientific research results

The recognition of the ownership rights of inventions and innovations developed as a result of the valorization of
the results of scientific research by universities is paving the way for accelerating the transfer of these inventions
to industrial services and products, as well as giving them the general framework that allows them to develop the
relationship and interaction with the industrial sector.

Many innovations are unprotected in the form of a patent at the beginning of the process of valorization, and require
further R&D (perhaps in direct partnership with the company interested in the product or final service) to move from
«proof of concept» and «prototype» to marketing.

On the other hand, traditionally universities, especially public ones, serve the public interest through education and
training. By providing graduates to meet the needs of the public and private labor market and through research they
publish results. This situation began to change as a result of the pressure on public resources; hence the university is
required to provide part of the private incomes and to contribute more effectively in the development of the economic
system, which is becoming more dependent on knowledge and innovation to improve its competitiveness.

Therefore, the requirements of this new situation, and the requirements of maintaining the confidentiality of
technological information and the protection of IPR for industrial companies, and the accelerated opening of the
university at the national and international levels, necessitate ensuring that research results are effectively protected
and managed through the adoption of an integrated IP system.

b. IP and teaching

In order to ensure the optimal involvement of the Moroccan university in the process of creating a knowledge society
that is characterized by a rapid and easy access to academic information in a globalized way (content of teaching,
dissertations and research papers etc.), and to ensure and develop the status of the Moroccan university at the
international academic level, it is necessary for Moroccan university to have an IP policy to deal with all issues related
to the ownership of teaching content, access to scientific information, and the use of content developed by other
institutions around the world.
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C. Objectives of the endorsement and adoption of institutional IP Policy at universities

The endorsement and adoption of an effective and transparent «institutional IP policy in the university» is a
prerequisite for the successful cooperation and the documentation and development of joint work with the industrial
sector; and the main objectives are: to ensure tacit respect of national IP laws and legislation; to create an atmosphere
and environment that supports and encourages innovation and technological development; to institutionalize the
procedures for recording, transferring and distributing IPR; to provide clear and transparent guidance on how to make
decisions about IP for different stakeholders at the level of the university (professors, researchers, students, visiting
researchers), the private sector (industrial companies, private financiers, consultants, non-profit organizations or
SMEs), and institutional partners (ministerial sectors or regional and local authorities); and to encourage researchers
to value the results of their research and to register patents, workbooks and works, and to market them on a legal
basis.

Encouraging and motivating researchers to introduce and implement innovative ideas and projects is one of the main
objectives of the IP Policy. This objective can be achieved by providing researchers with the opportunity to benefit
from the marketing of the research results according to clear and transparent conditions included in the policy as
follows:

Calculating the efforts exerted in R&D projects in partnership with the companies, as well as the high quality
registered patents in the professional advancement of researchers;

Allocating financial rewards to researchers involved in TT projects;

Determining the percentage of participation of each applicant in the completion of the patent and the rate of return
in the case of marketing in a contractual manner;

Ensuring that the researchers quickly obtain the financial returns of a project completed within the framework of
the partnership;

Allowing the possibility of obtaining a license for a specific period of time in order to create an innovative company
to exploit the completed patent;

Taking into account, systematically and effectively, the results of technology transfer projects in the assessment
process associated with granting financial support to scientific research;

Honoring through national, regional, thematic and university awards.

Reconciling potential conflicting interests of universities, researchers, industry, and society:

D. Institutional IP policy in the University: form and content
a. Form of institutional IP policy

An «Institutional IP Policy at the University» is an adopted document formally approved by the highest university
authority (university council in the case of a public university) and aims directly at:

Determining who are the owners of the IP resulting from R&D activities carried out by the university itself or in
partnership with others.

Determining who has the right to use IP and under which conditions.

Determining the rules and conditions to be followed for the purpose of further development and understanding of
the methods of identifying, evaluating, protecting and managing IP with high efficiency.

Providing a transparent and stimulating framework and general guidelines that frame the cooperation with others
and the benefit-sharing arising from marketing.

A roadmap should also be envisaged according to the circumstances of each university in order to ensure that it is
discussed, adapted and ratified.
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b. Content of institutional IP policy

The IP policies of the University, which is proposed in this chapter, are based on IP models adopted at a number of
universities around the world. The Guidelines for the Development of Intellectual Property Policies at Universities,
developed by WIPO, was also heavily consulted.

However, despite the relevance of the document to the Moroccan framework, its application requires an additional
effort to adapt it to the specificity of each university, due mainly to: institutional differences for each university;
different levels of absorptive capacity of the economic sector surrounding each university; and experience of each
university in recent years with the activities and practices of TT. Thus, the proposed «institutional IP policy» aims
to assist the officials of each university in their efforts to develop a policy for their university, by providing a guide
comprising a set of general terms and rules and the necessary questions that must be addressed.

The general clauses, rules and questions that should be included in the «Institutional Policy in the University of
Morocco» can be classified in three main axes:

1. General rules for IP management at the university

a. The entity, within the university, responsible for the protection and management of IP. This may be an independent
structure within the university or integrated into: TTO; innovation complex; university-industry interface structure; or
TISC.

b. Responsibilities of stakeholders within the university (college, school, institute, research lab, research team, officials,
staff and students in relation to: disclosure of new ideas of potential business interest; data confidentiality problems;
evaluating the current IP and conducting research on the status of prior industrial technology in a particular area of
research that may affect the freedom of work; and saving data and records.

c. Details of ownership of IP and search results generated by different university groups: employees (administrative,
technical, educational and researchers); university students (all categories of students: leave, master and doctorate);
postdoctoral researchers; visiting researchers.

d. General rules of cooperation and partnership with other parties and the management of conflicts of interest, such
as: role and participation of students in research; possibility of employment of researchers and professors for the
benefit of other institutions; third-party care.

e. Motivating and rewarding researchers for their commitment and contribution to the innovative effort and TT and
knowledge through: financial incentives (e.g. financial rewards and revenue sharing); non-financial benefits and
benefits (academic advancement); national social and economic interests.

2. Publishing and transfer rules

a. Distribution and Publication Policy: copyright, publication of research results (does the institution accept any delay
in academic publications?); the extent to which the public can access research results obtained from research funded
from public funds; and scope or range of open access to research publications.

b. Marketing options and responsibilities: license; transfer of ownership; create Startups; and create Spin-off.

c. Distribution and sharing of benefits and advantages with different stakeholders

d. Protection of national interest or public interest

3. Rules for collaborative research and contractual research

a. Ownership of IP, including previous IP by participants (before the beginning of the project) and possible new IP
resulting from the cooperation.

b. Responsibilities of all parties regarding the protection, preservation, retention and financing IP: TTO or university
structure responsible for conducting external research projects; disclosure of inventions resulting from cooperative
research activities; confidential data protection rules; strategies for protecting existing technology.

c. Conflicts of interest between cooperative and contractual research.
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d. Sharing income or revenue.
e. Cooperative and contractual research agreements.

In the Annex, a model of «Institutional IP Policy at the Moroccan University» is proposed. This policy takes into
consideration the general framework of the Moroccan legal, organizational, economic and cultural.

Part 4: Specifications and terms and conditions of the TTO

The majority of Moroccan universities have based a university structure in charge of establishing relations with
economic partners, called the University-Industry Interface (Ull), whose mission is to valorize the results of scientific
research by encouraging and developing the relationship between universities, companies and transfer technology
to the social and economic environment. These Ulls are based on human resources (professors and administrators)
whose mission is to link the university with companies and introduce the university)s capabilities to solve technical
and technological problems of these companies.

In addition to the Ulls in universities, most non-university higher education institutions have centers that the academic
institutions with companies.

As for the establishment of a NTTO, this topic was examined by a group of stakeholders and actors of the National
Innovation System in Morocco, coordinated by OMPIC under the title «Feasibility Study for the Establishment of an
Organization for the Valorization and Marketing of the results of scientific research and the development of inventions
«.The establishment of the NTTO will create a strong link that will enable companies and industrial and productive
sectors to deal with a professional institution to seek expertise or look for solutions at universities while at the same
time enabling universities to transfer technology to the economic sector, relying on the NTTO for the progressive
development of the capacities of TTOs.

In this section, a set of measures to activate the work of existing university technology transfer structures is proposed.
The specifications for the TTO structure are also proposed, they include: a statement of the task and goals of the
TTO; its services, roles and competencies; the terms of reference and criteria; and its components and organizational
structure.

A. Obstacles to achieving the desired results of technology transfer activities

The problems related to the management of financial resources at the Moroccan university are among the most
important challenges that must be overcome in order to achieve the reliance on scientific research as a lever for the
economy. The difficulties and slow pace of the management of financial resources, at the university and at companies
or international research centers, have a negative impact on the results of scientific research and the results of TT and
innovation activities. For example, despite all undertaken efforts, no university has been able to implement Section
7 of Law No. 01.00, which authorizes the establishment or participation in the capital of enterprises resulting from
scientific research activities.

The legal framework of the TT structures is the most important obstacle to the development of their performance. The
experience of the national program of Ulls achieved an acceptable success during the initial launching phase which
took place within the framework of an international partnership. Despite the ongoing work to ensure the continuity of
these programs, the absence of an adequate legal framework has prevented the institutionalization of these structures
and has led to a decline in their achievements.

It is also possible to partially explain the weakness or lack of demand for university experience and research
development projects within the framework of the partnership between the university and the private sector to the
nature of the economic sector, which consists mostly of SMEs. These companies have little interest in innovation and
do not rely on scientific research to develop their products.

B. Proposed and necessary measures to activate the work of TTO

The activation of the structures of valuing the results of scientific research and the development of the work of TTO
requires the adoption of a set of measures, which can be grouped as follows:
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Legal and regulatory measures

Several benchmark studies have pointed to the need to establish university structures in charge with TT in accordance
with a flexible and effective legal framework in the form of independent institutions such as associations or companies.
These legal frameworks have important advantages at simplifying the administrative and financial transactions with
companies, whether in valuing the results of developmental research or managing innovative incubators. They can
stimulate the researcher by accelerating the access to financial returns of the completed projects.

Administrative and operational measures
To ensure good governance through the coordination between the various stakeholders, including:

Ministerial and national public agencies: their task is to maintain the support and provide financial and organizational
means for the work of TTOs and follow up their work.

Regional councils: their task is to participate in financing and in providing real estate to establish the appropriate
infrastructure and to set regional priorities in line with national priorities.

Different research bodies (affiliated and non-affiliated to universities): their task is to propose projects, solutions
and technologies.

Industrial companies: Their role is to engage with their experience in identifying needs to develop the valorisation
of research results and work directly on R&D projects and innovation with laboratories and research teams.

Banks, finance and investment institutions: Their involvement is necessary because TTOs provide opportunities for
investment as a source of wealth creation.

Technical and financial support measures at the national level

It is necessary to develop technical and financial support programs supervised by the competent government
authorities in a contractual framework with the universities to enable them to develop and improve the services of
their university TTO.

C. Specifications of the TTO
a. Mission statement and established objectives

The general objectives can be detailed as follows, depending on the level of initial investment available and the
different maturity levels defined by the TT activities for a given university:

Establishment of an appropriate and effective platform for the convergence of supply and demand of R&D; the
university provides technological products/services that support the competitiveness of enterprises and raise the
value added level in their products; and the company contributes additional financial resources to the university
and directs research to serve the economy.

Create an interoperability platform that promotes TT and completes the missing links in the value chain of
innovation.

b. Expected services and roles from the TTO

The services and roles expected of the TTO structure can be derived from: the mission statement and the set of
objectives for the TTO; and the proposed and necessary measures to activate these structures and overcome obstacles
to achieving the desired results of TT activities.

In addition, it is necessary to explore the various axes of economic development that the TTO can work. These are:
to provide a source of revenue for the university by valuing scientific research; to provide a stable source of revenue
for the university by creating additional businesses; and to provide other potential sources of financial revenue, such
as: donations and sponsorship at national and international level (national companies; international organizations);
international networks of research centers, incubators and nurseries; business angels, venture capital firms and banks
to support innovative projects.
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c. Standard Terms and Reference

In order to achieve the objectives, results, and roles defined in the mission statement, the TTO must be established at
each university according to the following set of conditions and criteria:

Ensure harmony and selectivity with the university»s IP vision and policy and with the priorities of scientific research
andtechnological development of the university.

Detail work priorities to facilitate the resolution of potential differences among university stakeholders: staff -
including officials; stakeholders (ministries), the university council, students, public and private sector partners,
local and regional authorities, trade unions, competitive universities and civil society.

Plan an infrastructure, to be managed by the TTO, which must be in line with the adopted development strategy
and takes into account the future direction of the local and national economy.

Provide suitable places for the localization of companies or teams working on R&D projects in partnership with
researchers.

Provide a range of services and facilities that are consistent with the needs of the targeted companies in order to
develop cooperation networks between the companies and the university research centers.

Create the initial conditions for the success of the project: the initial investment, the mobilized skills and the quality
of the initially established facilities are all necessary to enhance the image of the university and demonstrate its
seriousness and professionalism.

Effective management of the various staff responsible for the TT operational activities.
Adopt a transparent and precise procedures for TT

d. TTO components and organizational structure
(i) TTO components

The initial inputs that the university can provide for the success of the TTO (initial investment, mobilized human
resources, and the quality of facilities and infrastructure initially established), the nature of the needs of the
university surrounding economic environment and the level of its technological development are factors that
greatly affect the nature of organizational structure and components of the TTO.

Two scenarios can be distinguished, and each university can adopt the approach that fits with its policies, from the
bottom-up (minimum) scenario to the maximum scenario:

The maximum scenario
In this case, the TTO operates as a university valorization and innovation complex, which the following features:

- An important initial investment and active contribution from companies, and some institutional and private
donors.

- Mobilization of human resources and talent within the university to manage technological platforms.

- Contraction experienced human resources for the management of technology companies, IP management
and R&D management.

- General technical infrastructure: located close to economic activities centers and connected to the university
president; and availability of public facilities (training rooms, lectures and meeting hall, communications
infrastructure, public reception office).

- Specialized technological infrastructure targeting specific industrial or technological sectors, such as: certified
testing and analysis platforms (these must be the most advanced in order to bring leading entrepreneurs); and
prototyping platforms

135




- A space that provides suitable places for the localization of companies or teams working on R&D projects in
partnership with researchers.

- University incubator for innovative companies.
- Business incubator.
- IP office.

- Support and consultancy services: providing contracting services, marketing and follow-up on participating
projects, as well as the development of technologies developed at the university.

The minimum scenario: or the initial version, is characterized by caution and pessimism (the lack of adequate
response by companies). This scenario comprises:

-Reliance on existing university laboratories without the need to establish specialized technological infrastructure
directedto specificindustrial ortechnological sectors.

- Not providing special spaces for the incubation of companies.
- Support and consultation services: limited to keep up with researchers’ valorisation activities.

- A limited technical infrastructure that provides communications infrastructure, some offices and a reception
facility, while university facilities, such as training rooms, lecture hall and meetings, are used as needed.

- Oversee the management of an innovative incubator for researchers and students or coordinates with the
incubatorns management if it is in the form of an independent unit at the university.

- Supervise the management of the technological information center related to patents in universities.

(ii) TTO organizational structure

The organizational structure of the TTO should take into consideration all the expected services and roles of the
TTO. The financial and administrative autonomy of the TTO is the most important condition to be respected. This
was confirmed by previous experiences (the Moroccan network of incubation and the national program of Ulls).
This independence can be achieved through the adoption of the legal framework of Moroccan associations, or as
a company if the existing legal barrier is lifted.

The three main departments of the TTO and their associated tasks are:

TTO Management Department

This department supervises the overall coordination of the TTO work and carries out the tasks of: management
of public and administrative affairs (Site and general technical infrastructure management); secretariat and
reception; human resources management (recruitment, training and career management ...); financial resources
management (accounting, budget, diversification and intensification of sources of funding); tracking and
management of the relationship with start-ups and spin-off companies; management of promotional services
for the TTO, and communication, marketing and relationship with companies; promotion of scientific and
commercial services provided by the university; development and management of media used for information
and communication and organization of events; and organizing events, seminars, awareness campaigns and
news about the activities of the TTO.

Department of Valorization and IP:

This department is more oriented towards enterprises and the socio-economic environment is a general, and is
charged with: organizing a university incubator for innovative companies; management of a business incubator;
managing R&D contracts in cooperation with companies (process innovations through disclosure and legal
protection and leading to patent registration, develop innovative start-ups and spin-off and R&D projects by
university researchers; management of technology services contracts -laboratory analysis, completion of
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industrial prototypes-; and technology intelligence): IP management and licensing portfolio management; and
management of continuous training.

R&D Department

This department is more oriented towards the university and has a precise knowledge of the capacities, the
capabilities and scientific and technological expertise available within the university. Its functions include:
organization of specialized technological platforms according to the priorities set by the university; maintenance
of machines and completion of experiments and analyzes; implementation of technological services contracts
(laboratory analysis, completion of industrial prototypes ...); management of a prototyping center; and
management of relationship with centers, laboratories and research teams.

Proposed organizational structure

The organizational structure that is proposed remains directive and flexible, depending on the choices of each
university and the initial conditions it can provide for the success of the TTO project.

Annex: Model of «Institutional IP Policy at the Moroccan University».
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Chapter 4

Operational Framework of A Sustained National Technology Transfer System
in Morocco

Introduction

Technology transfer (TT) is the new battlefield where developed and developing countries compete to retain a
significant share of the knowledge economy. The TT process is a continuum of actions undertaken by several entities
and requires a high level of coordination between multiple stakeholders. International benchmarks of successful TT
systems are often centered on a single university or university systems, which is clearly not adapted to the developing
economies of the MENA region. This chapter attempts at bringing forth realistic national technology transfer systems
(NTTS) proposals that build on applicable international best practices, draws on learned lessons from past experiences
in Morocco and takes into account the current dynamics that shape the Science, Technology and Innovation (STI) and
economic landscape of the country.

The chapter will propose two alternate proposals for establishing Morocco’s NTTS. For each alternative, the chapter
will detail proposed organization chart, human resources needs, roles and responsibilities as well as development
strategies and sustainability mechanisms.

The chapter will highlight differences in a comparison chart before concluding.

Background

Morocco’s decentralization initiative

Morocco entered a new decentralization scheme® since 2011 when this new concept was introduced in the new
constitution. It was only in 2015 that a law (111-14) defined the 12 new regions that compose Morocco today as shown
in Figure 1.

% Wikipedia. (2017). Region du Maroc. Retrieved from https.//fr.wikipedia.org/wiki/R % C3 %A9gions_du_Maroc




Figure 1: Regions of Morocco®

As of today, the process of transferring powers from the central government to the regions is an ongoing process.
As defined by the organizing law, once fully functional, the region will have the main responsibility of economic
development of the region.

International benchmark of technology transfer systems

As mentioned in Chapter 2, the US is often cited as the leading example in terms of TT success. It is noteworthy
that this success is rather recent and is mainly due to a major change in the legislative framework of TT for public
universities. The Bayh-Dole act of 1980 spurred over 250 universities to create some form of technology transfer
offices (TTOs) to find a path for their research to reach markets®. Ultimately, the possibility for the university to retain
ownership of intellectual property obtained through federally funded research created an economic incentive that
resulted in a 20-fold growth of patents issued to universities®.

There is an important point to be made here: successful TT is built on the principle of publicly funded research
benefiting private industrial entities. Although major criticism has been made to this transfer of wealth from tax
funded public research to privately owned companies, one has to look at the full economic cycle before coming
to any conclusions. If correctly constructed, the private entities benefiting from the outcomes of publicly funded
research will gain a competitive edge or shorter time to market advantage that in turn should create new employment
and company profits both of which generate new tax revenue for the government. In successful knowledge-based
economies the TT “return on investment” is many-folds the amount invested in public research without taking into
account the economic, security and social costs of qualified youth unemployment and brain drain.

% PNCL. (2016). Découpage régional. Retrieved from http.//www.pncl.gov.ma/Pages/decoupage.aspx
% Stevens, A. (2004). The enactment of Bayh-Dole. Journal of Technology Transfer.
57 Everett M. Rogers, J. Y. (2000). Assessing the Effectiveness of Technology Transfer Offices at US Research universities.



There are few comprehensive studies assessing academically TT in the literature. The TT theory is fairly simple and
well documented, however performance evaluation of actual TTO data is scarce. The main conclusions of these
evaluation studies can be summarized as follows:

Most TTO are independent of the academic branch of university governance.

Most TTO report, either through an independent board or though administrative relations, to the president of the
university.

In seeking institutional sustainability, board reporting seems the most stable governance form.

TTO teams are almost always small in numbers: less than 12 full-time-equivalents in most cases but rarely greater
than 20 for even the biggest universities.

Budget-wise, an even split between patenting cost (45%) and operating expenses (55%) can be observed.

With regard to factors that impact productivity of TTO®, it is noted that organizational practices of these TTOs have a
significant impact along with the quality of university personnel and willingness of professors to patent. It is also the
conclusion of that study that giving professors and inventors equity in start-ups instead of licensing royalty fees favors
successful TT to industry. This is an important point: involving inventors in the life of the created start-up will result in
more efficient TT practices. In short, successful TT is going “From Inventors to Investors”.

There are multiple ways to measure the efficiency of TT activities: from equity participation in created start-ups to
licensing fees generated per fiscal year, through revenue generated divided by investment in research. Some research
also suggest more sophisticated measures such as patents granted vs patents filed or patents licensed vs patents
granted, but clearly for our region these are not adapted key performance indicators (KPIs). It is the recommendation
of this chapter to retain the following KPIs: number of qualified employment created; and revenue generation both
through start-up creation and licensing deals.

The employment indicators could be obtained from national social security office or employment agency where
available. The start-up creation indicators are in general available from the company registration office. The licensing
deals indicators will only be available through voluntary declaration except if tax incentives are made available to
such deals in which case the tax office could provide the indicator.

As far as funding is concerned®, it is reported that only 16% of the TTOs of US universities are self-funded, that is,
they are able to cover their running expenses after deducting patenting costs and distribution of royalties. Further,
other reports® indicate that none of the Dutch university TTOs have brought in significant amounts of money. From
the above we can conclude that TTOs in their beginnings should be portrayed as an investment from the university
to allow its innovations to reach the market rather than short-term money making instruments or self-funded entities.

One important conclusion®’ is that for the benefit of its long-term success, financial returns to the university were not
retained as a driving factor to establish a TTO in most US University. This reinforces a prior conclusion that in order to
evaluate TT return on investment, it is important to look at the full economic and social cycle. In other words, society
as a whole will reap the benefits of establishing an efficient TT system, not the universities or the research institutions
that fund it.

Recommended national technology transfer operational framework

Taking into account international benchmarks and best practices, and in order to integrate the dynamics that are
shaping Morocco’s innovation ecosystem, this chapter will suggest two alternatives for the operational framework of
the national technology transfer office (NTTO).

% Tsvi Vinig, D. L. (2015). Measuring the performance of university technology. Journal of Technology Transfer, 1049-1034.
% Irene Abrams, G. L. (2009). How are U.S. Technology Transfer Offices Tasked and Motivated - Is It All About the Money?
Research Management Review, Volume 17, Issue 1.
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Research Management Review, Volume 17, Issue 1.
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The first alternative builds on the ongoing decentralization of all administrative services in Morocco (régionalisation
élargie) to effectively devote all operational responsibilities to the region in promoting region-oriented TT priorities
while the NTTO will act as a coordination unit at a national level.

The second alternative capitalizes on the central role that the National Centre for Scientific and Technical Research
Centre national de la recherche scientifique et technique (CNRST) plays in the funding and promotion of scientific
research in Morocco. The NTTO could be a natural evolution of the current efforts of the CNRST in the TT through
the Morocco Incubation and Spin-off Network Réseau Maroc Incubation et Essaimage (RMIE). As an independently
run office within the CNRST, the NTTO can identify the ongoing research with the highest TT potential and initiate the
needed actions. The innovators and entrepreneurs at-large could still benefit from the CNRST support through the
existing RMIE mechanisms and incubators.

NTTO recommendation alternative 1

Organizational structure, human resources needs and capacity

Under alternative 1, and as described in Figure 2, the regional technology transfer offices (RTTO) represent the main
operational actors of TT in the country.

RTTO of
Tangier
region

NTTO

coordination
office

RTTO of RTTO of
Agadir Marrkech
region region

RTTO of
Casablanca
region

Figure 2: Network of National and Regional Technology Transfer Offices

The NTTS will be composed of 12 RTTOs and a national coordination center. The main goal of this proposal is to
ensure that even in the regions with the lowest contribution to the national GDP, a TT effort is initiated. As is often
the case in most countries, a few regions will horde most of the technology investments and naturally most of the TT
efforts.

By adopting this approach, Morocco could buck the trend and allow each region to have a dedicated RTTO that
priroritize the regions economic potential and builds on the regions academic resources and innovation ecosystem.

Several countries have succeded in transferring powers to the regions which then took the lead in economic
development including knowledge economy establishment. France through “Les Pbéles de compétitivité”®? and
Germany through Landers® are active examples of this success.

2 Francais, G. (2017). Pole de Compétitivité. Retrieved from Pole de Compétitivité: http.//competitivite.gouv.fr/
% Rodden, J. (2001). Germany report. Retrieved from World Bank: www1.worldbank.org/publicsector/decentralization/
germany.01.26.01.doc




Under this proposal, the RTTO form a decision body for the NTTO through its board of directors. The NTTO retains
the international cooperation, legal support function; the business intelligence and regional liaison serve as the
operational transmission belt between national level policies and regional economic efforts. The organizational chart
of the NTTO is described in Figure 3.

Board of NTTO
NTTO Director

Administrative
support

Patents, Business
Licensing & intelligence &
Legal Affairs Regional liaisons

International
cooperation

Figure 3: National Technology Transfer Coordination Office

Roles and responsibilities

Under this proposal, the Board of the NTTO would be composed of all the RTTO directors as well as the representatives
of the national stakeholders contributing to the TT dynamic. A non-exhaustive list of its members is as follows:
CNRST director; Ministry of Industry representative; General Confederation of Enterprises of Morocco Confédération
Générale des Entreprises du Maroc (CGEM) representative; and Venture capital association representative.

The board has the powers to fix the annual budget and specify the priorities and objectives of the management team.

The role of such an NTTO is mainly to serve as an interface to the central administrations and to help RTTO benefit from
national TT initiatives and international collaboration opportunities. Aside from the typical administrative functions,
three separate departments are in charge of offering support to the RTTO:

The Department of Patents, Licensing and Legal affairs: The legal framework of TTs relies on the possibilities offered
by national level legislative framework and as such can be mutualized at the NTTO level. This department should be
responsible for providing legal TT contract templates and patenting workshops to the benefit of the RTTO.

The Department of Business Intelligence and Regional Liaisons: Morocco’s decentralization policy has taken into
account the specificities of each region and attempted to create economically coherent regions. A direct result is that
each region will have a different set of economic opportunities for TT based on their existing economic ecosystem
and geographical constraints. As required by law each region has the responsibility to establish a regional economic
development plan (Plan de Développement Régional — PDR) that defines the economic priorities and the roadmap
to achieving the full economic potential of the region. This blueprint is a major input into compiling a national level
panorama of regional economic opportunities, their overlaps and their unique opportunities. The department of
business intelligence and regional liaison should have the responsibility to keep a regular contact with the RTTO
and report a consolidated perspective on the activities of each region. Further and given its independence, it has the
possibility to feedback to the RTTOs guidance on potential competing positions and untapped potential for TT.

The Department of International Cooperation: TT today is as international as technology development itself.
Unlike RTTO, which have a local mandate and focus, the department of international cooperation should have the
responsibility to bring to the RTTOs any international partners of interest and any international funding opportunity
they can benefit from.

The three departments that make the NTTO have a major role as an operational relay for national policies towards
RTTO and as a consolidation mechanism for regional initiatives at the national level.




T

The NTTO should operate under contract with the Ministry of Industry, Trade, Investment and the Digital Economy
Ministére de I'Industrie, du Commerce, de I'Investissement et de I'Economie Numérique (MICIEN) and the Ministére de
bEducation Nationale, de la Formation professionnelle, de bEnseignement Supérieur et de la Recherche Scientifique
(MENESRS) with pertinent KPI based financing. The NTTO should also keep the international collaboration dimension.
The legal and licensing should also be managed at the national-level as it would allow for more effective cost sharing
among the RTTOs.

Based on these performance indicators, a third party independent evaluation is conducted yearly and determines
whether a continuation of the current setup is warranted or if changes to the management or objectives is needed.

The objectives validated by the board should include the KPI that the MICIEN requires for funding the office. As such,
the independent evaluation of an independent third party will also serve as an evaluation report to continue the
annual funding of operating expenses from the ministry.

In this alternative, by having all regions represented in the board, the objectives of the NTTO will naturally only include
non-operational and strategic objectives, such as providing TT legal templates, conducting technology evaluation and
international funding and collaboration opportunities that will help RTTO mutualize common tasks and make well
informed decisions on potential investments in programs.

Business Model, Development strategy and sustainability

In this alternative, the NTTO has no operational role in the TT activities and, as such, a small team of 4-5 people should
be enough to achieve its goals with an annual budget of 1 Mdhs. As explained in earlier chapters about the regional
and Moroccan STl ecosystems, the TT dynamic is not yet fully in operation in our region. Although it would be ideal to
derive the NTTO funding from the economic value that TT creates, it would be unrealistic to do so early in the process
of creation.

Given that the NTTO becomes the only mechanism of government guidance to TT, it is recommended that the NTTO
be funded from MENESRS and MICIEN.

Sustainability of the NTTO should be shouldered by two dynamics:

1. The added value thatthe NTTO creates for the RTTO: legal support, economic and business intelligence, international
cooperation opportunities. As such, and after the initial inception period, the RTTO should start contributing financially
to the annual budget of the NTTO by a mandatory percentage of their annual budget. These contributions should
represent the major part of the NTTO annual budget.

2. The TT funding opportunities that the NTTO is able to secure for itself or for the RTTOs should allow the NTTO to
derive a percentage for its own budget.

By establishing these two revenue sources, the NTTO would have aligned its budgetary interests with the services
that it is able to provide. The higher the quality of the support services provided to the RTTOs the more likely they are
willing to augment their contribution to the NTTO budget. The more funding opportunities the NTTO is able to secure
for itself or for the RTTOs the higher the revenue it can derive from them as is detailed in Figure 4.

Higher Budget for
NTTO

Higher the % More added value
contribution from services provided to

the RTTO RTTOs

Higher revenue
generated at RTTOs

Figure 4: RTTO funding contribution to the NTTO
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Due to the operational responsibilities of the RTTOs, their organizational chart will be fundamentally different than
that of the NTTO as described in Figure 5.

RTTO Board of directors
RTTO Director

Administrative and
support fundtions

Regional Economic
opportunities &
Business intelligence

Regional Universities Communications
& research institutes and Events

Figure 5: RTTO organization chart

The RTTO Board should include exclusively representatives of regional stakeholders. As a proposal, the board should
be composed at least of: the region’s president (president of the board); the regional CGEM president; and the regional
higher education representative.

Under this approach, the RTTO budget and human resources are expected to be different for different regions. Indeed
aregion like Casablanca which represents over one third of Morocco’s national economic output is expected to have is
sensibly bigger RTTO than other smaller regions which represents less than one tenth of Morocco’s economic output.

An RTTO is expected to have a minimum of 6 dedicated human resources for which an annual budget of 2Mdhs/year
and a maximum of 12 dedicated human resources for which an annual budget of 5Mdhs/year.

Given the regional impact of the RTTO and the region’s economic development plan, it would come as a normal
consequence that a major part of the funding of the RTTO comes from the region’s economic development budget.
The RTTO should be incorporated as a non-profit association under contract with the region under KPI based contract
with the region. A proposed set of KPIs are: successful TT; local job creation; and added business generated by local
companies (as measured by tax paid)

In terms of sustainability, the virtues of local circular economies make perfect sense as a framework for the RTTO. As
described by the following graph:

Higher Budget for
RTTO

More local taxes More financial
paid support for TT

Higher economic
impact

Figure 6: Sustainability mechanisms for RTTOs




NTTO recommendation alternative 2

Under this alternative the NTTO has operational roles and is responsible of animating the NTTS. As described earlier
chapters, the Moroccan government has created a dedicated organization with both the responsibility to fund and
promote scientific and technical research in Moroccan universities as well as to facilitate access to scientific knowledge,
setup a nation wide area network and promote TT through a dedicated network of incubators (RMIE): this organization
is the CNRST®".

Organizational structure, human resources needs and capacity

Under this alternative, this chapter recommends that at its first stage the NTTO be a distinct department of the CNRST

as per Figure 7:
CNRST director
Support
functions
I I I I ]
UATRS IMIST MARWAN ING Frelue(eln
Recherche

Figure 7: Organization chart of CNRST

National

Technology
Transfer Office

The NTTO would be a natural evolution of the current RMIE . When evaluating the results of the RMIE® (Number of TT
deals, job creation and start-up hosted), it is clear that the complexity of the government administrative procedures is
stifling the agility and effectiveness of the RMIE.

This is the main reason why this chapter recommends that after an initial inception phase of 1-3 years the NTTO spins-
off to become an independent non-profit non-governmental institution NGO NTTO under KPI based contract with
CNRST. The following organization chart for the NTTO is recommended as described in Figure 8.

NTTO Director

Administrative and
support fundtions

Economic
opportunities &
Business intelligence

Universities & International
research institutes cooperation

Patents, Licensing &
Legal Affairs

Figure 8: Organization Chart of independent NTTO

64 CNRST. (2017). CNRST Website. Retrieved from http.//www.cnrst.ma
% RMIE. (2017). RMIE. Retrieved from http.//www.rmie.ma/




Roles and responsibilities

The Patenting, Licensing and Legal Affairs division will have a central role in the early days of the NTTO, it should be
responsible of quickly providing several legally binding TT templates for all parties involved. The same division should
be the “force de proposition” to update the national TT laws and strengthen the national venture capital investment
legal framework. The division should seek to establish contact points at all RTTOs that could work as relays for further
dissemination and day-to-day support of university personnel and innovators.

The Economic Opportunities and Business Intelligence division should become the liaison office of the NTTO with the
socio-economic realm. In particular, it should have a working relation with the CGEM and other representative socio-
economic stakeholders. As such, it should produce a quarterly review of economic opportunities that should be made
available to selected research institutions. These reports should also serve as the basis to orient research funding
to address socio-economic needs. Some interesting data sources are the import and export statistics compiled at
the MICIEN which contain both the technology the country imports for which a local alternative can potentially be
developed and the export industries with sufficient income to fund R&D projects that can give it a further competitive
edge on the international markets. In addition to that, the division should analyze all the national economic statistics
(domestic, regional and international) and any national economic incentives plan to identify current and future growth
opportunities for the national STl ecosystem to address. Its work should go beyond government and international and
local published statistics, to on the field contact with relevant economic actors that can start with CGEM but should
reach as well actual export industrials supported by the government under the Industrial Acceleration Plan Plan
d’Acceleration Industrielle. The prospective work produced by this division needs to be updated on a quarterly basis
and should serve as a guideline for government research funding initiatives, but also be distributed to universities and
research institutes to be integrated in their internal research orientation.

The Universities and Research Institutions division should regularly survey the output of all industry related university
research. As such, it should become an observatory of academic efforts towards industry. This division should centralize
all data related to the research being conducted in Moroccan STI ecosystem: funded research, research teams and
their human and material resources. The STI ecosystem surveys should also include the university incubators and
technology parks to provide the full picture of existing start-ups and emerging opportunities.

The International Cooperation division should focus both on strengthening cooperation with likewise institutions in
the Arab world and the traditional economic partners of Morocco, and build a network of Morocco diaspora willing to
contribute to the Moroccan national TT effort.

Ideally, a weekly meeting between these 4 divisions under the leadership of the director should identify the best fits
between the representatives of the various stakeholders: industry, academy and international partners. The identified
opportunities are then formalized with help from the Legal department.

The quarterly outlook of the opportunities in the economy prepared by the Economic Opportunities and Business
Intelligence division and the updated STI landscape prepared by the Universities and Research Institutes Liaison”
division should form the basis of a quarterly gathering of the representatives of both the socio-economic communities
and STl community. This gathering, organized by the NTTO, will be the opportunity where each side should learn
about the collaboration opportunities. On top of the general outlook, each meeting will dedicate a full day to one
economic sector with breakout sessions to establish contacts between interested stakeholders.

The director and the personnel of the NTTO four operational divisions should all be employed under private term
contracts (3 years to fit with the phase 1 period) and be evaluated on a yearly basis on the achievement of their key
performance indicators.

Business Model, Development strategy and sustainability

Sustainability mechanisms proposals only make sense in second phase of the proposed independent NTTO structure.
In this case, it is recommended to have a revolving three-year KPI-based contract between the government and the
non-profit NGO NTTO. This scheme has been demonstrated to be an effective way of combining private reactivity
and public institutional backing. It is the opinion of this chapter that the non-profit NGO status of the NTTO with a
board that regroups all of the TT stakeholders creates the institutional guarantees required to build trust between
all actors in the TT process. These institutional guarantees should be multiyear contracts between the NGO and its
board members. For example, each of the academic partners can commit to making available, on a full time basis, one
expert to work on a particular topic for three years. Other forms of institutional guarantees can take the form of formal
TT contracts from industrial partners.
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Itis noteworthy that such a scheme has been deployed in Morocco to fund academic-industry clusters. These structures
are incorporated as a non-profit association under the Moroccan law with three colleges equally represented in its
board: College of educational and research institutions, College of industrials members and College of institutional
members. Each college elects its representatives to the board of directors which in turn elects an executive committee
made of a president, vice-president and treasurer. An example of such organization is illustrated for the Moroccan
Microelectronics Cluster below.

Governance

General Assembly:

T Ressarch B

Teaching

Exscutive Committes:
. President, Vice:

Thaaree &:
Embedded
SystaEms

Collaborative RED projects *

Figure 9: Example of governance structure of a cluster®®

The clusters are selected after a call for proposals is organized by MICIEN. A committee designated by MICIEN selects
the most promising clusters and signs a KPls based multiyear contract with the association. A yearly independent
audit evaluates the attainment of the KPIs and based on its report the government funds the association to conduct its
next year activities or stops the funding. The flow of public funding secures the sustainability of the association while
the ability of the institution to raise private money gives it increased impetus to perform.

It this form, the cluster is required to develop fee based added value services to its members, either through yearly
subscription payment, which is the more successful approach, or through pay-per-use approach. Among the best
practices in services provided to the members are actionable reports on particular economic sectors and highly
technical trainings. The sponsoring based approach to match making events has also proved useful both for academic
and industrial members.

Comparison of the two alternatives

Alternative 1 Alternative 2
NTTO RTTO NTTO RTTO
Human Resources 6 30 24 -
Role Coordination Operational Operational -
Budget (Mdhs) 1 2 20
Reporting to Independent NGO Regional board CNRST then indep NGO -
Funding source RTTO/external Regional gov Government -

%6 MMC. (2015). Morocco Microelelctronics Cluster. Retrieved 2015, from MMC portal: http://www.microelectronics.ma




Gradual implementation recommendation

As with all NTTSs, the current situation is the result of an accumulated number of initiatives that have been met with
varying degrees of success. This makes the implementation of recommendations of a new NTTO from scratch, albeit
grounded in the best international best practices and taking into account the country’s institutional stakeholders
constraints a difficult exercise.

In order to maximize the chances of success of adopting the proposals contained in this chapter, this paragraph will
highlight a gradual implementation approach that attempts on building on the current situation and traces a path
forward to the most desirable institutional governance for the NTTO.

As outlined in the Alternative 2, for the case of Morocco by concentrating all academic research funding at the level
of the CNRST, the institution has compiled an accurate and up-to-date knowledge production of higher education
institutions of the country. Further, public university remains today the biggest producers of scientific knowledge and
any national initiative to improve TT should build on these strengths.

This makes the CNRST the best starting point for a gradual implementation of the NTTO as an institutional host. It is
recommended thatthe CNRST creates a department with direct reporting to its general manager with sole responsibility
to establish a NTTO. The department can start by completing a full evaluation of the exiting TT initiatives either with
its own resources or by contacting an external evaluator, which is a preferred option. This phase should last at most
6 months.

The department canthen morph the existing RMIE into a more proactive organization with the hiring or the reconversion
of 5 to 6 employees to fulfill the missions highlighted in the organization chart of Figure 8. This new team should work
as a dedicated taskforce to try and identify within the dozens of projects that are funded by the MENESRS through the
CNRST all potential TT research candidates. On the other side the legal team should prepare the needed TT templates
or subcontract those to a specialized lawyer office. The economic opportunities team should also work on identifying
among the best performing economic sectors, the potential candidates that can serve as a locomotive for TT demand.
Depending on the depth of the work conducted this phase can last from 6 months to a year and a half.

Once this preparatory work completed, the team should spend the next 2 years trying to complete the needed match-
making to achieve the first successes that can inspire other stakeholders to action and justify the need to create a
separate dedicated institution.

Finally and depending on the advancement of the decentralization program of the country and an independent
evaluation of the department performance, the recommendation would be either to create an independent NGO NTTO
as per Alternative 2 with operational responsibilities or RTTO and an NTTO with only coordination prerogatives and
mutualized services.

The whole proposed gradual implementation recommended can simplified in Figure 10:

Phase 1: TT CNRST Phase 2: Phase 3: Match Phase 4: Creation
Dept creation & Diagnostic of making and first of independent

evaluation (6 demand & offer (6 tech transfers (2 NTTO w/ or wo
months) - 18 Months) years+) RTTO

Figure 10: Gradual NTTO implementation scenario




Conclusions and recommendations

The goal of this chapter is to propose sustainable NTTSs with business models that are valid in the national context of
Morocco. As highlighted in the first chapters of this Report, Morocco suffers from common weakness to its neighbors
such as the lack of collaboration between university research and the industrial actors. Previous chapters have detailed
the stakeholders of the Moroccan STI and the notable overarching role of public institutions in the process of TT.
International rankings of the countries covered in the GlI®” demonstrate that this overarching role is incompatible with
the fast moving requirements of STl and TT.

On the positive side, Morocco has seen the development of a successful dynamic grass-roots innovation and start-up
scene as well as the emergence of productive private university actors that can be built on to strengthen the offer of
innovative products and solutions.

Morocco has also resolutely moved toward decentralization of the national government prerogatives and chiefly the
economic promotion role. As a consequent, each region has or is in the process of producing a regional development
plan that outline the region priorities in terms of economic sector developments.

This chapter’'s proposals of NTTO operational framework has taken into account these structuring changes in
Morocco’s STl and economic landscape. Two alternate proposals for the operational framework of the NTTO have
been defined. A first approach anticipates the ongoing transfer of prerogatives from the central government to the
region by positioning all TT operational responsibilities at the regional level through the creation of a RTTO. The NTTO
becomes a coordination unit with mutualized services such as legal support, economic intelligence and international
cooperation services. This transfer of responsibility has the major advantage of guaranteeing in every region an effort
of TT as opposed to a centralized approach where the most economically active regions trust the majority, if not all,
of the TT attention. The NTTO will continue to act as the contact point of the central government for TT programs.

A second approach builds on the well-established role of the CNRST as the agency with best understanding of the
national STl ecosystem and the government agency in charge of funding of university research. Further, the CNRST
has access to an existing TT network under the RMIE initiative. Under this approach, the proposed NTTO can be seen
as a positive evolution of the RMIE with more clout and operational responsibilities.

Both proposed approaches build on proven strengths of the Moroccan STI ecosystems and economic landscape
and depending on the available resources that the regions or the central government can dedicate to the proposed
structures, one of the two alternate proposal can be used as a blueprint to build a successful NTTS. In order to help
maximize the chances of a successful adoption of the recommendations, a gradual implementation of the NTTO
combining proposals from both alternatives was described.

57 Insead, WIPO, Cornell University. (2016). The Global Innovation Index. Geneva: WIPO.
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Chapter 5

Conclusion

This report is meant to deliver key messages targeting the leadership and decision-makers in academia, government
and the productive sectors in Morocco.

It offers an overview of the current status of the national scientific research and technological innovation system in
Morocco, covering an analysis of the science, technology and innovation landscape, policies for the establishment of
an efficient system of innovation and technology transfer, its legislative and operational frameworks, and the role of
Institutions for a coherent national technology transfer system.

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

The implications of establishing a national system for scientific research and technological innovation are multi-
faceted. Among them are: 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; 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, especially in the Arab countries; and, cementing linkages with the widely spread Moroccan expatriates.

The recognized high quality of the Moroccan university-educated human resources, coupled with the current initiatives
in technological innovations, are good building blocks for the success of national system for scientific research and
technological innovation.

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

Innovation system in Morocco

The Moroccan innovation and technology transfer scenery is characterized by a multitude of prominent non-
interrelated institutions and initiatives.

The capacity and landscape of the Moroccan innovation and technology transfer are shown below:

Strengths

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

1- Governance structures: Permanent Inter-Ministerial Committee for Scientific Research, Innovation and Technological
Development; Supreme Council of Education, Training and Scientific Research

2- Policy making
« Ministerial level policies: Ministries of National Education, Professional Training, Higher Education and Scientific
Research; of Industry, Investment, Trade and Digital Economy; of National Education and Professional Training; of

Economy and Finance; of Energy, Mines, Water and Environment; of Health; and of Agriculture and Fisheries

» National coordination, integration and priority setting: National Centre for Scientific and Technical Research
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* National policy setting and formulation: Permanent Inter-Ministerial Committee for Scientific Research, Innovation
and Technological Development; Ministry of National Education, Professional Training, Higher Education and Scientific
Research; Hassan Il Academy of Sciences and Technology; Supreme Council of Education, Training and Scientific
Research

3- Strategies, roadmaps & foresight

» Science, Technology and Innovation strategy setting: Ministry of National Education, Professional Training, Higher
Education and Scientific Research

* Industry and ICT innovation strategy setting: Ministry of Industry, Trade, Investment and the Digital Economy
4- Organizational bodies

» Ministry of National Education, Professional Training, Higher Education and Scientific Research; Ministry of Industry,
Investment, Trade and Digital Economy

5- Evaluation and monitoring bodies

* National Agency for Higher Education and Scientific Research Evaluation and Quality Assurance

6- Interface Agencies

» National Centre for Scientific and Technical Research; Morocco Innovation Initiative; 4 Technology Transfer Offices
7- Academia and R&D Institutions

* 14 Public Universities; 11 Private or PPP Universities and Schools; 30 Colleges, Engineering Schools, Advanced
Technical Schools(outside universities); 23 R&D institutions

* Certification and Calibration Bodies: Moroccan Standards Institute; 10 Industrial technical centers for testing and
analysis of standards and norms

8- Technology enablers

* Incubators and Accelerators: Morocco Incubation and Spin-Off Network (Network of 14 incubators); Soft Centre;
others®®

 Business clusters: Technoparks; Integrated Industrial Platforms; Sectorial Business Initiatives; others

» Other Innovation Enablers: Economic interest groups; Industry representatives; Industrial Clusters®; Science clusters
9- IP protection institutions

* Moroccan Office for Industrial and Commercial Property (OMPIC)

10- Funding agencies

* Institutional Funding: Universities and Research Institutions

» Contract Funding: National Authorities

 Financial measures and equity funds: National Agency for the Promotion of SMEs; Morocco Incubation and Spin-
Off Network; Central Guarantee Fund; Maroc Numeric Fund; R&D Maroc; Morocco Innovation Initiative; Program
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* Other financial mechanisms: Corporate Funds and private venture capital

% Injaz Al Maghrib; Enactus; CEED; Endeavor, StartUp Maroc, New Work Lab; Moroccan Center for Innovation and Social
Entrepreneurship; OCP Entrepreneurship Network

% |CT Cluster; Valuation of Sea Products - 2 clusters, Microelectronics Cluster; Electronics, Mechanics and Mechatronics
Cluster; High-end food and cosmetic products Cluster; Textile — 2 clusters; Energy efficiency Cluster; Solar Cluster; Agro-sources
Development Cluster ; and Industrial Ecosystems - many
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Programs and schemes to support research, technology development, innovation, linkages between research and
business enterprises, and linkages between Moroccan researchers and international partners, are rapidly increasing.
Many initiatives were taken during the last decade. The strategies and legislations include, among others:

» Reform strategic vision for 2015-2030

* National strategy for the development of scientific research through 2025

» National priorities of scientific and technological research

» National Charter for Education and Training

* Industrial Acceleration Plan 2014-2020

» National Sectorial Strategies

* Morocco Innovation Initiative

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

* Finance Law No. 55.00, National Fund for Scientific Research and Technological Development

* Dahir No. 1-05-152 for reorganization of the Supreme Council of Higher Education

» Decree No. 2.01.2330 for establishing the configuration and operations of the National Commission of Higher
Education Coordination

*Law No. 80-12 on the National Agency for Higher Education and Scientific Research Evaluation and Quality Assurance
Among the strengths of the STl ecosystem in Morocco the following are noted:

* Rich STl infrastructure, and research infrastructures

» Good quality of researches, scientists and engineers

* Research in certain sectors, ex: Math publication 3 %. worldwide.

* Morocco’s position in certain export markets

Although the above lists of institutions, NGOs and initiatives are not equally involved in science, technology and

innovation, these show that there are high capacities in the Moroccan 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.

Many barriers and challenges exist in the STl ecosystem in Morocco. This report has identified a number of challenges,
especially those related to: technology transfer, innovation enablers, and others.

In addition, barriers to innovation and technology transfer include:

Status of the researcher not well defined, especially in the context of innovation and the ability to develop a
product and launch a startup based on research projects.

Absence of regulations concerning the ownership of royalties by researchers and other entities involved in research.

No specific university laws that govern the research laboratory in the context of innovation and technology transfer.
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There are no specific incentives for laboratories, and even for universities, to innovate.

No incentives for researchers for innovation and for quality research. There are no specific rewards or career
advancement systems linked to innovation.

Difficulties to assess the application of research.

No visibility to a central research strategy even at the university level.

Limited management training at universities and research centers, and lack of guidelines for good practices.
Need for technical resources like laboratory technicians and engineers.

It is important to keep in mind that Morocco 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, and almost 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 Moroccan National System for Scientific Research and Technological Innovation.

Opportunities

Opportunities for Science, technology and innovation in Morocco 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; legal framework; global competition; national security; 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 under several titles and sections. It discussed, among others, the
subjects of:

« Scientific research’: increase practical research activities related to domestic and international demand by markets
and societal needs.

» Technology transfer: implementation of a road map for a national technology transfer program; developing
institutional IP Policy at the Moroccan universities; and others

* Innovation: fostering a culture of innovation; driving university-industry collaboration; supporting institutional and
public sector innovation; networking; initiating export innovation clusters; leveraging Moroccan expats; improving
physical and ICT infrastructure; building trust and raising awareness; supporting social innovation; and others.

* Education and human capital: reforming university education system; support human resources; and others.

* Policies and legal framework: revision of Article 7 of Law No. 01.00; and others.

* Funding issues and increase Foreign Direct Investment.

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 Moroccan STI to new levels, hence to reach
Morocco’ development vision.

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

* support institution-industry R&D partnerships;

70 The national priorities of scientific and technological research covering both fundamental and applied research are: Health,
environment and quality of life; Agriculture, fisheries and water, Natural resources and renewable energy; Automotive and
aerospace industry, transportation, logistics and advanced technologies, Education and training,; and, Humanities and contemporary
challenges of Moroccan society.
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* 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.

Threats
The Moroccan ecosystem is huge, 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 in Morocco relate to legislation.

This report has analyzed the legislative scenery in relation to main laws: Law No. 01.00 on the organization of higher
education; and Law No. 39.89 authorizing the transformation of public institutions to the private sector. This calls for
an update of the current legislative framework, although many attempts are under way.

To give some examples of existing threats, the following are listed:
» STl system is a vertical centralized hierarchy with higher domination of public sector.

» There are six ministries developing policies and programs for innovation: Ministries of National Education,
Professional Training, Higher Education and Scientific Research; of Industry, Investment, Trade and Digital Economy;
of Economy and Finance; of Energy, Mines, Water and Environment; of Health; and of Agriculture and Fisheries. Little
coordination is noted.

» Currently, there is limited coordination between foreign technology transfer networks and domestic technology
transfer centers.

* Funding for research and innovation, which is below the government’s goal is to reach a spending of 1% of GDP on
R&D, should go beyond the amounts of funding available, and more towards the quality of such funding.

» Continued funding essential to invest in protecting IP, providing legal support for high-stakes IP transactions, and
retaining experienced staff with valuable networks and relationships.

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.

Technology Transfer Offices

It is proposed in this report the establishment of innovation and technology transfer offices at all universities and
research centers and a National Technology Transfer Office (NTTO).

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 etc.), the research and development financing institutions, and investment in
technology. It is the missing link and facilitator in the Moroccan landscape of innovation.

It is important to note that the suggestion to establish the NTTO has received the support of senior public sector
officials, private sector stakeholders, and academia.
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Appropriate policy measures should be developed to address all issues related to the establishment the NTTO (as
suggested in the report).

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;
* Funding opportunities; and,

* 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 TTOs 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.

A number of suggestions are made in this report to address these issues. In short, the creation of National Innovation
and Technology Transfer Office and a network of TTOs 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 exports of innovative products and services to traditional Arab, EU and new
markets; the creation of employment opportunities for technically-educated youth; an increase in FDl and in investment
opportunities by Moroccan entrepreneurs; and, the reversal of the brain drain of talented Moroccans.

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, a lot of
inter-related efforts, leading to a small impact on isolated entities, and a discouragement of innovation actors in the
short term. Morocco 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 Morocco can and should invest all efforts to position the country high
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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